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EDITOPv’S PREFACE 

B ECAUSE utility was believed by the original editors, in 1768, and by subsequent editors, 

' to be the “principal intention of every publication,” the Britannica’s progressive history 
has been one of expansion and enlargement, and the aim of the editors has been to sift 
% the vast store of available knowledge and render its essential part accessible to all “who read. 

One difficulty has been to keep this essential part to a convenient and usable form. Times 
change, fresh information demands inclusion, and supplementary volumes added to old ones 
offer no adequate solution of the problem of keeping the reader abreast of the times; nor, indeed, 
do new editions solve the problem. Editions in the past have taken from three to fourteen years 
to make, and material in one volume was old before the next volume was made: • 

«*The matured three-point plan of continuous revision of the Britannica obviates these editorial 
difficulties. 

By 1771, the Encyclopaedia Britannica consisted of three moderately sized volumes. Today 
the Britannica is made up of three great units: the regular printing of the twenty-four volumes 
■themselves ; the annually issued Book of the Year ; and the Library Research Service. Experience 
down the years indicates that 75% of the material in an encyclopaedia need? changing only at 
long intervals. The other 25% requires continuous revision. With the plan of regular printings, 
all the material in the Britannica, both the 75% and the 25%, is scheduled in subject classifications’* 
for more extensive revisions than have ever before been possible in the history of encyclopaedias. 
The result is that, within', of course, the obvious limitations set by the manufacture and structure 
of an encyclopaedia of 38,000,000 words, the Britannica is never old. The second unit of the plan 
i» the annual Book of the Year which keeps the information of the Britannica owner current. It 
is an encyclopaedia of about 700,000 words covering the significant data of each succeeding year. 
The third unit is the Library Research Service, matured after years of useful activity, which each 
year answers thousands of questions of the moment for individuals who own the Britannica. 

The three units which now constitute the Encyclopaedia Britannica present a modem informa- 
tional instrument in a changing and complex world. It is not the work of a few authors or of the 
authors of any one country. It is the result of the cordial co-operation of more than 4,700 author- 
ities from all the countries of the world. Without their help no good work of reference, covering 
information on every essential subject, could be made. 

The reader can contribute much toward the economical use of the great quantity of material 
in- this reference set by first turning to the index in Volume 24 when in search of information. 

, N. % 

The index is the direct guide to the many thousands of topics in the 43,500 entries, and the way 
to use it is described on pages v-ix in Volume 24. 


Walter Yust, Editor 






WALTER YUST, Editor in Chief 

JOHN V. DODGE, Managing Editor JOHN ARMITAGE, London Editor 

The Encyclopedia Brilannica is published with the editorial advice of 
the faculties of The University of Chicago and of a committee of members 
of the faculties of the Universities of Oxford, Cambridge and London 


EDITORIAL COMMITTEE, OXFORD, CAMBRIDGE, LONDON 


R. G D. ALLEN, Professor of Statistics , University of 
London. 

J. F. BAKER, Professor of Mechanical Sciences , Depart- 
ment of Engineering, Cambridge University. 

SIR HAMILTON A. R. GIBB, Laudian Professor of Arabic , 
Oxford University. 

SIR RICHARD LIVINGSTONE, formerly President of 
Corpus Chris ti College, Oxford. 

ALaN MONCRISFF, Suffietd Professor of Child Health, 
Jmvt of London. 


SIR MAURICE POWICKE, formerly Regius Professor of 
Modern History , Oxford University. * 

W. 0 LESTER SMITH, Professor of Sociology of Education, 
University of London. 

C. E. TILLEY, Professor of Mineralogy and Petrology , Cam - 
bridge University. • 

BASIL WILLEY, King Edward VII Professor of English Liter- 
ature, Cambridge University. 


DEPARTMENTAL EDITORS, THE UNIVERSITY OF CHICAGO 


EMMET B BAY, Medicine 
«LUDWIG BACHHOFKR, Art 
JOHN M BEAL, Botany 
WALTER BLAIR, American Literature 
DANIEL J BOORSTIN, American History 
ROBERT J BRAIDWOOD, Archaeology 
J HARLEN BRETZ, Geology 
ALLISON DUNHAM) 

JO DESHA LUCAS J 
FRED KGGAN, Anthropology 
BFRT F HOSKUTZ, Economics 


J Physics 


HARVEY B LEMON) 

JOHN R. PLATT 
JAMES G MILLER, Psychology . 

WILLIAM W. MORGAN, Astronomy. 
WILLIAM FIELDING OGBURN, Sociology 
THOMAS PARK, Zoology. 


Chemistry. 


JAMES B PARSONS ) 

GEORGE W WHELAND) 

HERMAN G RICHEY, Education 
BIRGIT VENNESLAND, Biochemistry . 
ALLEN P WIKGREN, Religion . 



ADDITIONAL CONSULTANTS AND ADVISERS 

UNITED STATES 

G. DONALD HUDSON, Professor of Geography , University 
of Washington, Seattle , Washington. 

HANS HUTH, Research Curator, Art Institute of Chicago , 
Chicago, Illinois. 

FORREST A. KINGSBURY, Associate Professor Emeritus 
of Psychology , The University of Chicago, Chicago, Illinois. 
HANS KOHN, Professor of History, City College, New York 
City. 

W. RHOADS MURPHEY, Assistant Professor of Geography, 
University of Washington, Seattle, Washington. 

JOHN COURTNEY MURRAY, S.J., Professor of Theology, 
Woodstock College, Woodstock, Maryland . 

JOHN L. PRATT, President, A. S. Barnes & Company, pub- 
lishers , New York, New York. 

C. HERMAN PRITCHETT, Chairman of the Department 
of Political Science, The University of Chicago, Chicago , 
Illinois 

DEEMS TAYLOR, American Composer, Author and Critic. 
LEONARD D. WHITE, Professor of Public Administration, 
The University of Chicago, Chicago, Illinois. 

GREAT BRITAIN 

LORD ABERDARE, Member of British Olympic Associ- 
ation; Chairman, National Association of Boys* Clubs. 

F. S. BOAS, Vice-President, Royal Society of Literature; 

Former President of the English Association . 

AIR MARSHAL DOUGLAS COLYER, Former Civil Air 
Attacks, Parts, Brussels, The Hague and Rome ; Former 
Assistant Chief of Air Staff. 

H. C. DENT, Educational Correspondent of The Times, Lon- 
don. 

A full list, in alphabetical order by initials, of all the writers for the Encyclopaedia Brilannica is to be 
found following this page. An alphabetical list by name follows on p. xcv. • 


H. J. FLEURE, Former Professor of Geography, University 
of Manchester. 

E. HINDLE, Former Scientific Director of the Zoological 
Society of London 

F. L KENT, Librarian, U N.E S.C 0. 

W. C. KNEALE, Lecturer in Philosophy and Fellow of 
Exeter College, Oxford. 

SIR JOHN RUSSELL, Former Director of Rothamsted Ex- 
perimental Station and of the Imperial Bureau of Sod 
Science; President of the British Association, 1 Q 4 .Q. 

W. T. WELLS, Barrister -at-Law ; M ember *of Parliament . 


i w. C. ALLEE, Head Professor of Biology, University of 

Florida, Gainesville, Florida. 

CHRISTOPHER E. BARTHEL, Jr., Illinois Institute of 
Technology, Chicago, Illinois. 

D. A. BROWN, Agriculture Librarian, Associate Professor 
of Library Science, University of Illinois, Urbana, Illinois. 

HORACE R. BYERS, Chairman, Department of Meteorology, 
The University of Chicago , Chicago, Illinois. 

HARVEY WILEY CORBETT, Associate Architect of Rocke- 
feller Center, New York City. 

COLONEL CALVIN GODDARD, United States Army (re- 
tired), Military Editor, Encyclopaedia Britannica. 

JOHN B. HEFFERNAN, Rear Admiral, U.S. Navy (retired), 
Director of Naval History, Navy Department. 

GEORGE HOWERTON, Professor of Music History and 
Literature , Dean of the School of Music, Northwestern 
University, Evanston, Illinois. 

WARREN E HOWLAND, Professor of Sanitary Engineer- 
ing, Purdue university, Lajayette, Indiana . 



* 





INITIALS AND NAMES OF CONTRIBUTORS 

(FOR COMPLETE LISTING OF CONTRIBUTORS’ ARTICLES SEE PAGE' XpV) 
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Agrege m the University of Istanbul, Turkey. 

A. A. Aa. — Aarne Armas Anttila. Pro- 
fessor in Finnish Literature at the University 
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26. 
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versity Lecturer in Modern History and for- 
merly Fellow of New College, Oxford Author 
of Hitler : A Study in Tyranny . 
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The Art of Light; etc. 

A. B. L. — Arno B. Luckhardt, M.D. 
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A. Br. — Alexander Brady, Professor of 
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sity. Fellow of Worcc s;e.' C r !Y~e. Oxford. 
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Social Research, New York, N.Y. Lecturer, 
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A. B. W. — A. B. Wood. Royal Naval 
Scientific Service. 

A. B. Wm. — A. B. Woliam. Former 
Treasurer, American Sugar Refining Com- 
pany, New # York, NY. 

A. Bx.— Albert Bettex. Literary Editor, 
Du, Zurich, Swjfz. 

A. By. — Alice Bradley. Principal, Miss 
Farmer’s School of Cookery, Boston, Mass., 
1915-44. Author of The Alice Bradley Mert%i- 
Cook-Book; etc. 

A. Ca.— Arthur Capper. United States 
Senator from Kansas, 1919-49. Former pub- 
lisher and proprietor, Topeka Daily Capital 
(Kansas). 

A. Car.— -Alexis Carrel, M.D. Former 
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cal Research. Nobel Prize for Medicine, 1912. 

A. C. B. — Alan Coates Bouquet, D.D. 
Vicar of All Saints, Cambridge, Eng. « 

A. C. Bk.— Alfred Charles Beck, M.D. 
Professor of Obstetrics and Gynaecology, 
Long Island College of Medicine, Brooklyn, 
N.Y. Author of Obstetrical Practice . 

A. C. Bn.— A. C. Beaton. Member of the 
Sudan Political Service. 

A. C. C. — Albert Curtis Clark. Former 
Corpus Christ! Professor of Latin, Oxford 
University. Editor of Cicero’s Speeches. m 

A. C. Ce. — Alistair Cameron Crombie. 
Lecturer in History and Philosophy of Science, 
University College, London. Author of Au- 
gustine to Galileo; The History of Science 
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Origins of Experimental Science. 

A. C. Ck.— A. C. Cook. Associate Animal 
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A. C. Cs. — Alexander Crane Chartecs, 
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Aeronautical Laboratory of the National Ad- 
visory Committee for Aeronautics. 
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•Agriculture. • • ** • * * , 
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53 Author of Dvorak; Sacred Music . 

A. C. R.— -Albert C. Ritchie. Former 
Governor of Maryland. Professor of Law, 
University of Maryland, Baltimore, 1907-20. 

A. C» Re.— -A. C. Reiley. Author of The 
Story of the Typewriter. 
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A. C. V .—A. C. Vivian. Assistant Secretary 
of Mines, Northern Rhodesia. 
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Chicago. 

A. D. R. — Andrew Donald Roy. Univer- 
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A. D. T. — Anne Dewees Taylor (Mrs. 
Henry C. Taylor). Co-author of World Trade 
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A. Du.— Alan L. Durst. Teacher of Wood 
Carving at Royal Col* ge of Art, London. 
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Lecturer on Music Education, Harvard Uni- 
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A* E. L.— Ada E. Levett, Reader in Eco- 
nomic History, King’s College, London. Au- 
thor of English Economic History; etc. 
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A. E. R.— Albert Edward Richardson. 
Emeritus Professor of Architecture, Univer- 
sity of London. Author of London Houses; 
Monumental Architecture; etc. 

*A. Es. — Arundel! Esdaile. President of 
the Library Association, 1939-45. Editor of 
The Library Association Record, 1924-35. 
Lecturer in Bibliography, London University 
School of Librarianship, 1919-39. Author of 
The*$ources of English Literature; The Brit- 
ish Museum Library; A Student’s Manual of 
Bibliography ; Famous Libraries; etc. 

A. E. Sh. — Austin E. Smith, M.D. Editor, 
Journal of the American Medical Association, 
i#T3- • Author of Drugs You Use ; editor 

of Medical Research: A Symposium; co- 
editor of Drug Research and Development. 

A. E. Sm. — Alfred E. Smith. Governor 
of New York, 1919-20, 1923-28. 

A. E. St.— -Adlai E. Stevenson. Governor 
of Illinois, 1949-53. * 

A. jS. Sta.- — Alfred E. Stacey, Jr. Con- 
sultant, Carrier Corporation, Syracuse, N.Y. 

A. E. T.«— Alonzo Englebert Taylor, 
M.D. Director of the Food Research Insti- 
tute, Stanford University, Stanford, Calif., 
1921-36. Author of Digestion and Metabo- 
lism; etc. 

A. E. Ta.— Alfred Edward Taylor. For- 
mer Professor of Moral Philosophy in the 
University of Edinburgh, Scot. Author of 
Plato, the Man and His Work ; A Commen- 
tary on Plato’s Timaeus; etc. 

A? E. Tw.— A. E. Twentyman. Former 
Librarian and Information Officer, Board of 
Education, London. 

A. E. Wd.— Arthur Evans Wood. Emer- 
itus Professor of Sociology, University of 
Michigan, Ann Arbor, Mich. Author of Com- 
munity Problems; Crime and Its Treatment. 

A. F. — Sir Arthur Fell. Former Honorary 
President, House of Commons Channel Tun- 
nel Committee, London. 

A. Fa. — Rev. Alfred Fawkes. Vicar of 
Ashby St. Ledgers, Eng. 

A. Far. — Alexander Farquharson. General 
Secretary, Institute of Sociology, Ledbury, 
Eng. 

A. F. B.— Aldred Farrer Barker. Profes- 
sor of Textile Industries, Chiao-Tung Univer- 
sity, Shanghai. Author of Wool and the Tex- 
tile Industries; etc. 

A. F, Be.— Archibald Frank Becke. Ma- 
jor, Royal Field Artillery (retired). Author of 
Introduction to the History of Tactics. 

A. F. Bn. — Arthur F. Buddington. Pro- 
fessor and Chairman of the Department of 
Geology, Princeton University, Princeton, 
N J Author of Geology and Mineral De- 
posits of Southeastern Alaska; co-author of 
Adirondack Igneous Rocks and Their Meta- 
morphism. 

A. F. Br. — A. F. Brinckerhoff. Practising 
landscape architect, New York, N.Y. 


A. F. Bs.— Alan Fraser Davies. Senior 
Lecturer in Political Science, University of 
Melbourne, Melbourne, *Austr. Author of 
Local Government in Victoria. 

A . F. H.— A. F. Henderson. Manager, 
The Theatres Mutual Insurance Company, 
Ltd., London. 

A. F. Hu.— A. F. Hutchison. Sometime 
Rector of the High School, Stirling, Eng. 

A. F. K. — Albert Frank Kendrick. Keeper 
in the Victoria and Albert Museum, London, 
in charge of Textiles, 1897-1924; of Ceramics, 
1899-1902; and Woodwork, 1904-08. Author 
of English Embroidery ; Oriental Carpets; 
etc. 

A. FI. — Sir Alexander Fleming. Professor 
of Bacteriology, St. Mary’s Hospital Medical 
School, University of London, 1928-48 Nobel 
Prize for Medicine (with Sir Howard Florey), 
I94S 

A. F. M.— Allan F. Matthews. Geologist, 
Operations Research Office, The Johns Hop- 
!?:"« Umve^Py Bn u imore, Md Materials 
Cnn- . • an* .< nr 1 Security Resources 

Board, 1952 Assistant Director, Domestic Re- 
source Area, President’s Materials Policy Com- 
mission, 1951. Editor, Minerals Yearbook , 
1947-50. 

A. Fo. — Alexander Forbes, M.D. Pro- 
fessor of Physiology, Harvard University 
Medical School. 

A. Foe. — Anna Foehringer. Senior Phys- 
icist of the Central Geophysical Observatory, 
Leningrad. 

A. For. — Alexander Forward. Managing 
Director, American Gas Association. 

A. F. P. — Alfred Francis Pribram. For- 
mer Professor of Modern History in the Uni- 
versity of Vienna. 

A. F. Po. — Albert Frederick Pollard. 
Founder and Chairman of the Institute of 
Historical Research, University of London, 
1920-39. 

A. Fr. — A. Fisher. Expert Examiner to the 
Board of Education, London. Gold Medallist, 
Barcelona. Author of The Art of Enamelling 
on Metals ; etc. 

A. F. R. — Austin Flint Rogers. Emeritus 
Professor of Mineralogy, Stanford University, 
Calif. Author of Introduction to the Study of 
Minerals; co-author of Optical Mineralogy. 

A. Fs. — Adalbert Farkas. Research Chem- 
ist, Barrett Division, Allied Chemical and 
Dye Corp., Philadelphia, Pa. Author of Ortho- 
hydrogen, Parahydrogen and Heavy Hydro- 
gen; etc. 

A. F. S. — Alexander Faulkner Shand. 
Author of The Foundations of Character; etc. 

A. F. SI. — A. Franklin Shull. Professor 
of Zoology, University of Michigan, Ann 
Arbor, Mich. Author of Heredity; Evolution. 
Co-author (with G. R. LaRue and A. G. 
Ruthven), Principles of Animal Biology. 

A. F. Ws. — Alan Frank Wells. Lecturer 
in Social Studies, University of Malaya, Singa- 
pore. Author of The Local Social Survey in 
Great Britain; etc. 

A. Fx. — Aileen Fox. Lecturer in Archaeol- 
ogy, University College, Cardiff, Wales. 

A.F.Z. A. — Abul Faiz Ziauddin Ahmad. 
Member of the Pakistan Foreign Service. Sec- 
ond Secretary to the High Commissioner for 
Pakistan in the United Kingdom. 

A. G. B. F. — Allan G, B. Fisher. Price 
Professor of International Economics, Royal 
Institute of International Affairs, London, 
1938-46. Author of Economic Progress and 
Social Security; etc. 


A. G. Bs.— Arthur G»lbe;»t Bills. Head of 
C'Z of ^eychology, University of 

Ocv 0 # Author &f General 

Experimental Psychology ; The Psychology of 
Efficiency. * \ 

A. G. D.« — Si# Arthur G.£o*ighty. Former 
Archivist of the Public ‘Records and War 
T Canada. Author of Quebec Under 

: ■ / L ' 3 etc. r 

A. G. D. W.— Arthur Gilbert Dixon 
West. Chief Research Engineer, British 
Broadcasting Corporation. 

A. Ge. — Andre Geraud. Pertinax (nom de 
plume). Foreign editor of L’Echo de Paris, 
1917-18. Editor of L’Europe Nouvelh, 1939- 
40 » 

A. Gel.— Sir Archibald Geikie. Director 
General of the Geological Survey of the ynited 
Kingdom and Director of the Museum of 
Practical Geology, London, 1881-1901 

A. G. F. — A. G. Francis. Chemist, Govern- 
ment Laboratory, Clifford’s Inn Passage, Lon- 
don. 

«> 

A. G. Ga. — Alfred G. Gardiner. Editor of 
The Daily News, London, 1902-19. Author of 
Prophets, Priests and Kings; The Lifg of Sir 
William Har court; etc; and works under the/ 
pen name of “Alpha of the Plough.” 

A. G. H. — Arthur Garfield Hays. Mem- 
ber of the law firm of Hays, St John, Abram- 
son and Schulman, New York, N.Y. 

A. G. Ht.~ Albert Gsttord Hart. Re- 
search Economist, Committee for Economic 
Development. Author* of Debts apd Recov- 
ery ; etc # 

A. G. I. — A. G. Ingalls. Contributing Ed- 
itor, Scientific American . Co-author of Ama- 
teur Telescope Making. 

A. Gi. — Arnold Glover-. Formerly of Trin- 
ity College Cu^hridce Co»editor of Beau- 
mont and F "r 7 'c>' .c* the Cambridge Uni- 
versity Press. 

A. G. L. S. — Alan George Lewers Shaw. 
Senior Lecturer in History, University of 
Sydney, Sydney, Austr Author of The Aus- 
tralian Coal Industry; co-author of The Eco- 
nomic Development of Australia. 

A. G. M. B. — A. G. M. Batten. Assistant 
Manager, Accident Department, Alliance As- 
surance Co., Ltd 

A. G. McN. — A. G. McNish. Chief, Sec- 
tion of Basic Ionospheric Research, Central 
Radio Propagation Laboratory, ^National Bu- 
reau of Standards. m 

A. Gn. — Albert Goodwin. Vice-Principal 
and Tutor in Modern History, Jesus College, 
Oxford. University Lecturer in Modern His- 
tory (French), Oxford University. 

A. G. N. — Arthur Geoffrey Norman. Pro- 
fessor of Soils, Iowa State College, Ames, la. 
Biochemist, 1 932-3 7 i Rothamsted Experi- 
mental Station, Eng. 

A. Go. — Rev. Alexander Gordon. Former 
Lecturer on Church History in the University 
of Manchester, Eng. 

* 

A. G. O.- — Abraham G. Osier. Assistant - 
Professor of Bacteriology, School of Hygiene 
and Public Health, The Johns Hopkins Uni- 
versity, Baltimore, Md. Director of the Im- 
munologic Laboratory, The Johns Hopkins 
Hospital. 

A. G. P.— Arthur George Perkin. Former 
Professor of Colour Chemistry ‘ and Dyeing 
and Dean of the Faculty of Technology, Uni- 
, versity of Leed^ Eng Joint author of Natural 
Organic Col&urmg Matters. 



XIV 


:n 


t'T't?. t'q< ANI 


- Jl 


■ Nit^ 


V-ul: 


- 


iS J. K1j5U 


r '^DO 
- v/'AO 


A. Gr.— Arthur Greenwood. Minister of 
Health, 7020-3: Ccreral Secretary of the 
Labour Pact's /-d f :sc:^ Committees, 1920- 

2I ; * r 

AfJ G$.— Alexaadef Gillies. Professor of 
German L engine 2 ore 5 Vteratfre. University 
of Leeds, Leeds, Ehg. Editor 01 The Modem 
Language Review. Author of Herder; Herder 

und Ossian . 

«■» 

A. G. S.— Antone G. Singsen. Assistant 
Director, Blue Cross Commission of the 
American Hospital Association. Assistant Sec- 
retary and' Assistant Treasurer, Health Serv- 
ice, Incorporated, Chicago, 111. Editor of the 
Blue Cross Manual . 

A. H. — Sir Alfred H cpIdr.Sor- Member 
of Parliament for Combined Eng-ish Univer- 
sities, 1926-29. 

A. Ha. — Adolf von Harnack. German 
theologian. Author of Lehrbuch der Dogtnen- 
geschichte; Das Monchtum , seine Ideate und 
seme Geschichte; etc. 

A, H. A. — A. Hilliard Atte ridge. Jour- 
naEst, .specializing on foreign affairs and inter- 
national questions. 

A. Har. — Austin Harrison. Author of Life 
* r of Frederic Harrison. Former Editor of The 
English Review. 

A. H. Bt. — Alva Herschel Bennett. Di- 
rector of Research, Scientific Instrument Di- 
vision, American Optical Company, Buffalo, 
N.Y. 

A. H. C. — Arthur Holly Compton. Chan- 
cellor, Washington University, St. Louis, Mo. 
Nobel Prize for Physics, 1927. Author of 
Secondary Radiations Produced by X-rays ; 
etc. 

A. H. Ck. — Austin Hobart Clark. Cur- 
ator, Division of Echinoderms, U S. National 
Museum, Washington, D.C. 

A. H. Cn.— Alsoph Henry Corwin. Pro- 
fessor^ and Chairman of the Department of 
Chemistry, The Johns Hopkins University, 
Baltimore, Md. 

r 

A. He. — Archibald Henderson. Head, De- 
partment of Mathematics, University of 
North Carolina, Chapel Hill, N.C. Author of 
George Bernard Shaw: His Life and Works; 
etc* 

A. Hf. — -Arthur Haseloff. Professor of the 
History of Art at the Christian Albrechts 
University, Kiel, Germany. 

A. H« F.-S-r— A. H. Fox-Strangways. 
Music Critic of The Observer , London, 1925- 
39. Editor of Music and Letters. Author of 
Music of Hindostan, 

A. H. G.— Arnold Hartley Gibson. Pro- 
fessor of Engineering, Victoria University of 
Manchester, Eng Author of Hydraulics; 
Hydro-Electric Engineering. 

A. H. Ge.— Alston H. Garside. Former 
economist, New York Cotton Exchange. Au- 
thor of Cotton Goes to Market and Wool and 
the Wool Trade. 

A. H. Hn. — Arthur H. Herndon. Research 
Engineer, Technical Department of California 
and Hawaiian Sugar Refining Corp., Ltd., San 
Francisco, Calif. 

A, Hk.— Albert Hauck, D.Th. Former 
Professor of Church History pi the University 
of Leipzig, Germany. Author of Kirchenge- 
schickte Deutschlands. 

A. H. L. — AlbertrHowe Lybyer. Former 
Professor of History, University of Illinois, 
Urbina, 111,, and former ProJ&ssor in Robeit 
CpUege, JstanbujL Turkey * * 


A. H-M.— * Agnes Headlam-Morley* 
Montague Burton Piofessor of Internationa! 
Relations, Oxford University Author of The 
Neiv Democratic Constitutions of Europe . 

A. H. M. — Anne Henrietta Martin. Na- 
tional chairman, National Woman’s Party, 
1916-17 Head, Department of History, 
University of Nevada, Reno, Nev., 1S97- 
1901. 

A. H. Md.— -Albert H. Morehead. Bridge 
Editor, The New York Times . Author of The 
Modern Boyle; etc. 

A. H. Mr — -Alnheuc Hyatt Mayor. Cu- 
rator of Pri-._s, v n Museum of Art, 

New York, N.Y. Author of Baroque and Ro- 
mantic Stage Design; The Bibiena Family; 
Giovanni Battista Piranesi. 

A. H. Q. — Mrs. A. H. Quiggin. Lecturer, 
Department of Geography, Cambridge Uni- 
versity. 

A. H. S.— Rev. Archibald Henry Sayce, 
D.D. Professor of Amvnclory Oxford Uni- 
versity, 1891-1919. Autnor of Sennacherib; 
The Hittites; etc. 

A. H. Sh.- — Alexander Hardwick Smith. 
Chief of the Economic Intelligence Depart- 
ment, Swiss Bank Corporation, London. 

A. H. Sm. — Arthur Hamilton Smith. 
Keeper of the o f Greek and Ro- 

man Antiquities . i* - - Museum, Lon- 
don, 1909-25. 

A. H. Sr. — Archibald Herbert Stockder. 
Professor of Business Administration, Gradu- 
ate School of Business, Columbia University, 
New York, N.Y Author of Business Owner- 
ship Organization; German Trade Associa- 
tions: the Coal XaiteV*: Reguhfmg an 
Industry: the c'tpdTian Coal 

Syndicate , 1893-1929. 

A. H. T. — A. Hamilton Thompson. Pres- 
ident, Royal Archaeological Institute, 1939-45. 
Professor of History in the University of 
Leeds, Eng, 1927-39. Author of The Cathe- 
dral Churches of England ; etc. 

A. Hu. — Arthur Hunter. Former Vice- 
President and Chief Actuary, New York Life 
Insurance Co., New York, N.Y. 

A. H. W.—~ A. H. Walker. Captain, RN. 
Director of Torpedoes and Mining, Admiralty. 
1926-29. 

A. H. Wt. — A. H. Wright. Professor of 
Agronomy, University of Wisconsin, Madi- 
son, Wis. 

A. I. A. — Andrew Irving Andrews. Pro- 
fessor and Head of Dept, of Ceramic Engi- 
neering, University of Illinois, Urbana, 111. 

A. L B. — Arthur I. Bloomfield. Econo- 
mist, Federal Reserve Bank of New York, 
New York, N.Y. 

A. J.— Alexander Johnston. Professor of 
Jurisprudence and Political Economy, Prince- 
ton University, 1884-89. 

A. J. A.— Arthur J. Altmeyer. Commis- 
sioner for Social Security, Federal Security 
Agency, Washington, D C., 1946-53. 

A. J. Al. — Anthony J. Arkell. Lecturer 
in Egyptology, University College, University 
of London. Former Commander for Archae- 
ology, Sudan Government. Author of Early 
Khartoum ; Shaheinab. 

A. J. B.- — A, J. Bull. Former Principal of 
the London County Council School of Photo- 
Engraving. 

A. J. Bu.— Arthur John Butler. Former 
Professor of Italian Language and Literature, 
University Co’le^e University, of London. 
Author of a prose translation ot Dante’s Di- 
vine Comedy y etc. 


A. J. B/ W.— Alan John Bayard Wace. 
Laurence Professor of’ Classical Archaeology, 
A University, 1934-44 Author of ri 

- 'g : of the Spar fa Museum; etc. 

A. J. By.— Arthur John Berry. Fellow of 
Downing College, Cambridge 

A. J. C.— Alfred Joseph Clark, M.D. 
Professor of Materia Medica in the Univeisitv 
of Edinburgh, Scot, 1934-41. 

A. J. Ce.— Abel Jacobus Coetzee. Pro- 
fessor of Afrikaans Literature and Folklore, 
University of the T7hv aters-ani, Johannes- 
burg, U. of S. At A Ah 01 0: C c: van die Afn- 
kaanse Kultuurgedagte aan die Rand; etc 

A. J. Cm— Anton Julius Carlson, M.D. 
John P. Hixon Distinguished Service Pro- 
fessor of pwri-.ey Emeritus, The Univer- 
sity of Chi xu , .’...the. of Control of Hunger 
in Health and Disease; The Machinery of the 
Body. 

A. J. D.— Arthur J. Dempster. Former 
Professor of Physics, The University of .Chi- 
cago 

A. J. G. — -Rev. Alexander James Grieve, 
D.D. Principal of Lancashire Independent 
College, Manchester, Eng, 1922-43. 

A. J. H. — Alfred J. Hipkins. AuthofUf 
Musical Instruments , Historic , Rare and 
Unique ; etc. 

A. J. He.— A. J. Heinicke. Director, New 
York State Agricultural Experiment Station, 
Geneva, NY, 1942— . Professor of Pomol- 
ogy and Head <*f Department of Pomology, 
Cornell University, 1921- . 

A. J. Hy.— Arthur James Heighway. 
Editor and Managing Director, World’s Press 
News, London. 

A. J. L.— Andrew Jackson Lamoureux. 
Former Librarian, College of Agriculture, 
Cornell University. 

A. J. La.— Anthony J. Lanza, M.D. Pio- 
fessor ai.<3 Cha.rme^ of the Dcpc. -.f 

Industrial Medicine, Post Gian at ,\\u -v 1 
School, Bellevue Medical Center, New York 
University, New York, NY. Author of In- 
dustrial Hygiene; Silicosis and Asbestosis 

A. J. Li. — A. J. Liebman. President, Schen- 
ley Rc«e.ucu Im Jmu 

A. J. Ln.— Arthur J. Larsen. Secretary 
and Superintendent, Minnesota Historical So- 
ciety. 

A. J. Lo. — Alfred J. Lotka. Assistant Stat- 
istician, Metropolitan Life Insurance Com- 
pany, 1934- . 

A. Jo. — Albert Johannsen. Emeritus Pro- 
fessor of Petrology, The Ur he: o' E v - 

cago, Chicago, 111. Autfa',i r fL 1 ■ 
Petrography of the Igneous Rocks, 4 vol. 

A. J. P.— Arthur J. Packard. Chairman 
of the Board, American Hotel Association 
President of the Packard Hotels Company, 
Mt. Vernon, O. 

A. J. Pa. — Arthur Josiah Parkes. Cap- 
tain, Royal Engineers Reserve of Officers. 

A. J. Pi. — Adrian John Pieters. Principal 
Agronomist, Bureau of Plant Industry, U.S. 
Department of Agriculture, Washington, D.C., 
1938-40. Author of Green Manuring: Princi- 
ples and Practice; etc. 

A. J. P. T.— Alan John Percivale Tay- 
lor. Fellow of Magdalen College, Oxford. 
Author of The Course of German History; 
The Habsburg Monarchy, 1809-1918. 

A. J. R. — Miss A. J. Robertson. 

A. J. Sh. — Aaron J. Sharp. Associate Pro- 
fessor of Botany, the University of Tennes- 
see, Knoxville, Tenn. 



.* INITIALS AND' NAMES *0F CONTRIBUTORS 


* HP 

A. J. T.-— . Arnold Joseph Tcyibes, Di- 
rector of Studies in tSe Royal — of 

International Affairs and Research Professor 
of International Histoi^, University of Lon- 
don. Director, Research Department, Foreign 
Office, 1943-46. Author of A Study of History ; 
etc. 

A. J. W.— A. Jfc Winkler. Professor of Viti- 
culture and Viticulturist in the Experiment 
Station, College of Agriculture, University of 
California. 

A. K.—Sir Arthur Keith, M.D. Former 
Rector, Uxyversity of Aberdeen, Scot., and 
Fullerian Professor of Physiology, Royal In- 
stitution, London. Author of Antiquity of 
Mhn ; etc. 

A. K. C. — Ananda K, Ccr— rrzv7£“. 
Former Fellow for Research Tn . u v : 
and Mohammedan Art, Museum of Fine Arts, 
Boston, Mass. Author of History of Indian 
and Indonesian Art; etc. 

A. K. Ck.— -Arthur Kennedy Crook- 
shark. Lieutenant Colonel, General Staff Of- 
ficer 1, War Office, London. Author of History 
of Sixth Mahratta Light Infantry. 

A. KL— -Adolph Knopf. Sterling Professor 
of Geology, Yale University, New Haven, 
Cora. Author of The Mother Lode System of 
California ; co-author of Physical Geology. 

A. KL— -Alexander Klemin. Guggenheim 
Research Associate, 1941-50; Professor of 
Aeronautical Engineering, Daniel Guggenheim 
School of Aeronautics, New York University, 
1924-41. Author of Textbook^} Aeronautical 
Engineering; etc. 

A. Kr.— Arthur Krock. Chief of the Wash- 
ington Bureau of The New York Times , Wash- 
ington, D C. 

A. K. R. — A. K. Romberg. Director, Pre- 
liminary Design Branch, Bureau of Ships, 
US. Department of the Navy, Washington, 
D.C. 

A. K. S.— Albert Kenneth Sho waiter. 
Forecaster in Charge, U.S. Weather Bureau, 
Los Angeles, Calif. 

A. L.— Andrew Lang. Journalist, poet, 
critic and historian. Author of Myth, Liter- 
ature and Religion; The Book of Dreams and 
Ghosts; The World of Homer; etc. 

A. L. B.— Arthur Lyon Bowley. Acting 
Director of Oxford University Institute of 
Statistics, 1940-44. Author of The Course of 
Prices and Wages During the War; etc. 

Al. Bu. — Allison Butts. Professor of Elec- 
trometallurgy, Lehigh University, Bethlehem, 
Pa Author of Textbook of Metallurgical 
Problems. 

A. L. Cn.- — Arthur Le Roy Cohen. Pro- 
fessor of Biology, Oglethorpe University, Ogle- 
thorpe University, Ga. 

A. Ld. — Aldo Leopold. Professor of Wild- 
life Management, University of Wisconsin, 
Madison, Wis., 1933-48. Author of Game 
Management; etc 

A. L. D. — Arthur L. Dakyns. Barrister-at- 
Law. 

A. L. du T.— Alexander L. du Toit. For- 
mer Consulting Geologist, De Beers Consoli- 
dated Mines. Author of Geology of South 
Africa ; etc. 

A. Le. — Andre Levinson. Lecturer on Art 
at the Louvre and the Sorbonne, Paris. 

AL E. H. — Alfred E. Hudson. Associate 
in Anthropology, Department of Anthropol- 
ogy, University of Washington, Seattle. 

A. LeR. L. — Alain LeRoy Locke. Former 
Professor of Philosophy, Howard University, 
Washington, D.C. Author of The New Negro; 
etc. 


A. L. F. — Arthur L. Faubel. Former As- 
sociate Professor of Economics, New York 
University. Author of Principles of Econom- 
ics; etc. 

AL G.— Alan Gregg, M.D. Director for the 
Medical Sciences, Rockefeller Foundation, 
1930- . Author of The Furtherance of Med- 
ical Research. 

A. L. H.— Alexander L. Howard. For- 
merly of W. W Howard Brothers and Com- 
pany (Hardwoods), teak merchants, London, 

A. L. He.— Albert Leon Henne.^ Profes- 
sor of Chemistry, Ohio State University, Col- 
umbus, O. 

A. L. Hs. — Abram Lincoln Harris. Pro- 
fessor of Economics, Howard University, 
Washington, D C. Author of The Black 
Worker (with S. D. Spero); The Negro as 
Capitalist. 

A. l. J. — A. Le Roy Johnson. Professor 
of Clinical Dentistry, Harvard University. 

A. Lk.— Captain Albert Larking. Former 
Secretary, the Early Closing Association, Lon- 
don. 

A. L. K.— Alfred L. Kroeber. Professor 
of Anthropology and Director, Anthropologi- 
cal Museum, University of California, Berke- 
ley, 1919-46. Author of Anthropology ; etc. 

A. L. L. — A. Lawrence Lowell. Former 
President of Harvard University. 

A. LL D. — Arthur Llewellyn Davis. For- 
mer Barrister-at-Law, Inner Temple, and As- 
sistant Reader in Common Law under the 
Council of Legal Education. 

A. LI. -J. — Arthur Lloyd- James. Profes- 
sor of Phonetics, School of Oriental Studies, 
London, 1933-43* 

A. Lo. — Auguste Longnon. Former Pro- 
r 'V ,x "v de France, Paris. Author of 
. ' >f la Gaule au VI Siecle; etc. 

A. L. P. — Austin L. Poole. President of 
St. Johr’s CVheo. Oxford. University Lec- 
turer in A'‘ i'cicv'-. History, 1927-35* 

A. L. R. — Arthur Lionel Rawlings. Spe- 
cial Research Engineer, Sperry Gy' o scope Cc. 
Inc., New York, N.Y. Author of The Theory 
of the Gyroscopic Compass; etc. 

A. L. Rd. — Austin L. Rand. Curator, Divi- 
sion of Birds, Chicago Natural History 
Museum, Chicago, 111. Author of Birds of 
Yukon Territory; Distribution and Habits of 
Madagascar Birds. 

A. L. S.— Andre L. Simon. President, Wine 
and Food Society; Editor, Wine and Food 
Quarterly. Author of The Blood of the Grape ; 
etc. 

A. L. Sc.— Albert L. Schomp, President, 
American Bank Note Company, New York, 
N.Y. 

A. L. Sm. — A. Lorrain Smith. Sometime 
Acting Assistant, Department of Botany, Brit- 
ish Museum (Natural History), London. 

A. L. Tm. — Arthur Lawrie Tatum, 
M.D. Professor of Pharmacology, School of 
Medicine, University of Wisconsin, Madison, 
Wis. 

A. Lu. — Achille Luchaire. Former Pro- 
fessor of Mediaeval History at the Sorbonne, 
Paris. 

A. L. W.— Rev. A. Lukyn Williams, 
D.D. Former Honorary Canon of Ely Ca- 
thedral. Chaplain to the Bishop of Durham, 
Eng., 1901-13. 

A. M. — Sir Allen Mawer. Provost, Uni- 
versity College, University of London, 1930- 
43. Author of The Vikings; Problems of Place 
Names Study; etc. 


• „ 

A. M. A. — Alex M.*Arrfett. Professor of 
History, North Carolina College fgr Women, 
Greensboro, N.C., 1923-45 Author of The 
Populist Movement in Georgia; etc. # 

A. Mac.— Alexander’ Macalister, M. 2 ». 
Former Professor* of An^toifiy, Cambridge 
University. Author of Textbook of Human 
Anatomy; etc. 0 

A. M. B.— A. M. BoaL Admiralty'Counsel, 
U.S. Shipping Board, Washington, D.C., 
1925-29. 

A. M. C. — Agnes Mary Gierke. Author of 
A Popular History of Astronomy during the 
igth Century; Problems in Astrophysics ; etc. 

A. McF.— -Sir Andrew McFadyean. Pres- 
ident, Liberal Party Organisation, Great Brit- 
ain. General Secretary to Reparation Com- 
mission, 1922—24, and to Dawes Committee, 
1925 Author of Reparation Reviewed; etc. 

A. M c Q. — Alexander McQueen. Re- 
search Director, Alexander McQueen and As- 
sociates, Chicago, 111 Author of A Romance 
in Research; America's Heritage. 

A. M. C.-S. — Sir Alexander Morris 
Carr-S&unders. Director, London School of 
Economics. Author of Eugenics; World Pop- 
ulation; etc. 

A. M. D. — A. M. Daniels. Consulting and 
advisory engineer, Washington, D.C. Author 
of Steam and Hot Water Heating; Warm Air 
Furnace Heating 

A. M. Ds.— -Audrey M. JJavies. Librarian, 
Institute of public Administration, New York, 
N.Y. 

A. M. Bu.-— A. M. Dudley. Former En- 
gineering representative in Patent Depart- 
ment, Westinghouse Electric and Manufactur- 
ing Company, Pittsburgh, Pa Author of 
Connecting Induction Motors; etc. 

A. Me. — Antoine MeiXlet. Former mem- 
ber of 1 ’Institut de France and B^ofessor at 
the College de France, Paris. * 

A. M. E.— Alba M. Edwards. Statistician 
for Occupations, US. Bureau of Census, 
Washington, D.C., 1909-4 3* 

A. Mel. — Arthur Mellor. Of Messrs, J. 
and T Brocklehurst and Sons, silk manufac- 
turers, Macclesfield, Eng. 

A. Mey.* — Alice MeynelL English p5et 
and essayist. Author of Poems; The Rhythm 
of Life; etc. 

A. ML — Baron Alexander MeyendorfL 
Reader in Russian Institutions and Econom- 
ics, School of Economics and Political Science, 
University of London, 1922-34. 

A. M. H.— Arthur M. Hind. Keeper, 
Department of Prints and Drawings, British 
Museum, London, 1933-45. Author of Great 
Engravers; Introduction to a History of 
Woodcut; etc. 

A. Ml.-— Albert MordelL Author of The 
Literature of Ecstasy; Quaker Militant; John 
Greenleaf Whittier; etc. 

A, Mor. — A. Mora. Director of Plywood 
Marketing Corporation, Ltd., London. 

A. Ms.— -Rev. Allan Menzies, D.B. For- # 
mer Professor of Divinity and Biblical Criti- 
cism, St. Mary’s College, St. Andrews Uni* 
versity, St. Andrews, Scot. Author of History 
of Religion. 

A. Mu. — Arthur Murray. Director of a 
chain c ( spools throughout the 

United "i: ' . ’ of Modern Dancing; 

How to i* - .. : > Dancer; etc 

A. M. We.*— Arthur M. Wehrmann. Na- 
• tional Handball* Chairman, Amateur Athletic 
Union of the United States. * * • % 



XVI 


INITIALS- ‘AND NAMES 'OF 


CONTRIBUTORS 


A. N.— •Allan 'ffjevisfs. Professor of Amer- 
ican Columbia University. Harms- 

worth P-o*t\A r O-Vord University, 1940-43. 
Author of The Emergence 0 / Modern Atner - 
icq; Grove* Clevd'ir'* ; The Heritage of 
America; A>: ? :cT ^ ac Qpinfpn; etc 

A. N. C. S.— A. 1 ;. C. Shelley. Barriscer- 
at-Law LegaJ Department, Local Govern- 
ment Board, 1910-19. 

A. Nh. — Arnoldus Noach. Author of De 
Oude Kerk te Amsterdam 

A. N. J. W. — A. Neville J. Whymant. 
Professor of Chinese and Oriental Philosophy, 
Hosei University, Tokyo Author of The 
Oceanic Theory of the Japanese Language and 
People ; China; Colloquial Chinese; Mongo- 
lian Grammar: Outlining the Khalkha Mon- 
golian, with Notes on the Buriat, Kalmuck, 
arid Or^doss Mongolian 

An. M. — Andrew McKellar. Astronomer, 
Dominion Astrophysics! Observatory, Vic- 
toria, B C. 

A. No. — Arne Novak. Professor of Czecho- 
slovakian Literature at the Masarvkova Uni- 
versity of Brno (Brunn), 1920-39 Co-author 
of A History of Czechoslovakian Literature. 

# A. O. Gn. — Avery O. Craven. Professor of 
♦History, The University of Chicago. Author 
«?f The Coming of the Civil War; Edmund 
Ruffin, Southerner; The Growth of Southern 
Nationalism . 

A. P. — AttiHo Picciriili. Founder and 
Former Presidents the Leonardo da Vinci 
Art School, New York, N.Y. Sculptor. 

A. P. B.-r-Aliing Pi’udden Beardsley. 
Technical Adviser, Calco Chemical Division, 
American Cyanamid Company, Bound Brook, 
NJ. 

A. P. Co. — Arthur Philemon Coleman. 
r Former Professor of Geology, University of 
Toronto, Canada,. Author of The Canadian 
Rockies; et*\ 

A. P. E.— Adolphus Peter Elkin. Pro- 
fessor of Anthropology, University of Syd- 
ney, Sydney, Austr Author of Aboriginal Men 
of High Degree; The Australian Aborigines: 
How to Understand Them . 

A. Ph.— Alexander Petrunkevitch. Emer- 
itus Professor of Zoology, Yale University 
Aufhor of Morphology of Invertebrate 
Types; A Study of Amber Spiders. 

A. P. L. — Arthur Pillans Laurie. Princi- 
pal of the Heriot-Watt College, Edinburgh, 
Scot , igoo-?8 Author of Processes , Pigments 
and Vehicles-*- A Manual for Art Students; 
New Light on Old Masters; etc. 

A. P. Lr. — Abba P. Lerner. Associate Pro- 
fessor of Economics, Graduate Faculty of 
Political and Social Science of the New School 
for Social Research, New York, N.Y. Author 
of The Economics of Control , 

A. P.-S. — A. Parker-Smith. Counsel in 
patent and trade-mark cases, New York, N.Y. 

A. P. Si. — Angelo Piero Sereni. Profes- 
sor of Law, University of Ferrara, It. Adjunct 
Associate Professor of Law, School of Law 
New York University. New York, N.Y. Au- 
v thor of Le Societd per azioni negli Stati Uniti; 
petti del processo civile negli Stati Uniti. 

A. P. SI. — Alfred Pritchard Sloan, Jr. 
Chairman. Board of Directors, General Mo- 
tors Cciporation, New York, N.Y., 1937- 

A. P. W.— Archibald Percival Wavell, 
1st Earl Wavell. Field Marsha! Viceroy 
and Governor-General of India, 1943-47. 

A. P . Wi.— Albert P. Wills. Former Pro- 
fessor of Mathematical Physics, Columbia 
University. * * * 


A. Ra. — Arthur Ransoms. Author of The 
Crists in Russia, Six Weeks in Russia; etc. 

A. R. C. — Alexander Ross Clarke, in 
charge of Trigonometrical Operations of the 
Ordnance Survey, i3$4-8r. 

A. Re.— Arthur Rose. Associate Professor 
of Chemical The Pennsylvania 

State College, ? e.e C- Pa 

Ar. F.— Arthur Fisher. Register of Copy- 
rights, L'hrary of Congress, Washington, D C 

Ar. F. W.- — Alexander Frank Weils. 
Crystallographer, Research Detriment Im- 
perial Chemical Industries, % Cjci..\s 

Division) , Manchester Eng Author of Struc- 
tural Inorganic Chemistry. 

A. R. K. — A. R. Hamilton, Former Exhi- 
bitioner of Winchester College and Scholar of 
New College, Oxford. 

A. R. L. — -Arthur Robert Ling. Professor 
of Malting and Brewing and of the Biochem- 
istry of Fermentation, University of Birming- 
ham, Eng, 1920-31. 

A. R. M. C.— Albert Raymond Maillard 
Carr. Fellow at New Coi'ege, C\ Vc 

A. R. Mr.— Albert R. Miller, D.V.M. 
Chief, Meat Inspection Division, Bureau of 
Animal Industry, U.S. Department of Agri- 
culture, Washington, D C. 

A. R. Ms. — Arthur Richard Margetts. 
Scientific Officer, Fisheries Laboratory. Min- 
istry of Agriculture and Fisheries, England 
and Wales. 

A. Rn. — Arthur Reisman. Author of 
Championship Checkers: The Pioneer Sys- 
tem; etc. 

A. R. N. — Albert Ray Newsome. Former 
Professor and Head of the Department of 
History, University of North Carolina, 
Chapel Hill, N C. 

A. R. P. — Antonio R. Pastor. Cervantes 
Professor of Spanish Language and Litera- 
ture, King’s College, London, 1930-45 
Author of Contemporary Spanish Literature. 

A. R. Po. — Alfred Richard Powell. Re- 
search Chemist and Assistant Director of 
Research, Koppers Company, Pittsburgh, Pa. 

A. R. Pr. — Alan Reed Priest. Curator of 
the Department of Far Eastern Art, Metro- 
politan Museum of Art, New York, N.Y. 

A. R. Pt. — Alan Richmond Prest. Lec- 
turer in Economics, Cambridge. Author of 
War Economics of Primary Producing Coun- 
tries. 

Ar. R. H.— Arthur R. Hutchens. Com- 
missioner of Football Officiating, Southern 
Conference. Author of Manual of Football 
Officiating; NCAA Football Rules, Revised 
and Recodified 

A. Rs. — A. Richards. Professor of Zoology 
and Director of the School of Applied Biology, 
University of Oklahoma, Norman, Okla. 

A. R. S.— A. R. Smythe. Professor of Ma- 
teria Medica and Therapeutics, Royal Veter- 
inary College, Camden Town, London. 

A. R. S. K— Rev. Archibald Robert 
Stirling Kennedy, D.D. Professor of He- 
brew and Semitic Languages in the University 
of Edinburgh, Scot , 1895-1937. 

A. R. T. — A. Ranger Tyler. Director, 
Bureau of Business Publicity, New York State 
Department of Commerce, Albany, N.Y. 

Ar. Y. — Art (Arthur Henry) Young. 
American cartoonist. Author of On My Way. 

A. S. — A. Safrastian. Former British Vice- 
Consul at Bitlis, Kurdistan. 


A. 3 a.—' Sir James Arthur Salter. Glad 
stone Professor of Polfical Theory and Insti- 
tutions, Oxford University, 1934-44 Author 
r/ I 57 Is C \ CP ’ n Experiment in 

' . j \ svc.—? ; etc. 

A. Sab.— A. Sabonadiere. Professor of 
Indian Law, School of Oriental and African 
Studies, London University. - 

A. Sau. — ■ Aurelien Sauvageot. Lecturer in 
French Language and Literature, University 
of Budapest 

A* S. B. — - Alice Stone Blackwell. Author 
of Lucy Slone, the Little Grandmother of the 
Russian Revolution , Some Spanish- American 
Poets . 

A. S. Rev. Monsignor Ar- 

thur Stapyiton Barnes. Former Domestic 
Prelate to Pius XI. Author of The Popes and " 
the Ordinal; etc. 

A. S. BL— Asa S. Bushnell. Executive Di- 
rector, Centra! Office for Eastern Intercol- 
legiate Athletics. 

A. S. Alan Summerly Cole. Author 
of Ancient Needle Point and Pillow Lace; 
Ornament in European Silks; etc. 

A. 8d. — Archibald Salford. Barrister-at- 
Law, Middle Temple, London Author of 
Law of Town and Country Planning , etc'®*” 

A. S. E. — Sir Arthur Stanley Eddington. 
Former Plumian Professor of Astronomy and 
former Director of the Observatory, Cam- 
bridge University Author of Stellar Move- 
ments and the Structure of the Universe; The 
Expanding Universe; etc 

A. S. G.— Arthur S. Gelston, Jr. Assist- 
ant in History, University of Calif 01 nia. 

A. Sh.— Arthur Sherwell. Member of Par- 
liament for Huddersfield, 1906-18 Author of 
The Russian Vodka Monopoly ; State Pur- 
chase of the Liquor Trade ; etc. 

A. S. H.— Arthur Surridge Hunt. Pro- 
fessor of Papyrology in (Mold University, 
1913-34, and Fellow of Queen’s Col'ese Au- 
thor of New Classical Fragments , and Other 
Papyri, etc 

A. H. Hs.— Agnes H. Hicks. Consultant 
on Scandinavian Affairs to the Royal Institute 
of International Affairs, London. 

A. Si.— Arthur Sidgwick. Former Fellow 
of Corpus Christi College, Oxford ; Reader in 
Greek, Oxford University. 

A. Sk. — Aloys Skoumal. Cultural Attache 
to the Czechoslovak Embassy, London 

A. SI. — Arthur Shadwell, M.D. Author 
of Drink , Temperance and Legislation; etc. 

A. S. L.— Arnold S. Lott. Lieutenant, U S 
Navy. Office of Public Information, Office of 
Secretary of Defense, Washington, D C 

A. S. Lk. — Arthur S. Link. Associate Pro- 
fessor of History, Northwestern University, 
Evanston, 111 . Author of Wilson: Road to the 
White House; Woodrow Wilson and the 
Progressive Era . 

A. Slo.* — Antoni Slonimski. Writer Di- 
rector of the Polish Cultural Institute, Lon- 
don. Author of Selected Poems; The Family . 

A. S. M. — Alexander Stuart Murray. 
Former Archaeologist and Keeper of the 
Department of Greek and Roman Antiquities 
in the British Museum, London. Author of 
White Athenian Vases; etc. 

A. Smi.— Alexander Smirnoff. Former 
Military Correspondent to Rossiya. 

A. S. P.— . Arthur Samuel Peake, D.D. 
Rylands Professor of Biblical Exegesis, Vic- 
toria University, Manchester, Eng., 1904-29. 
Author of Recent Developments in Old Testa- 
ment Criticism; The Religion of Israel; etc. 



•' INITIALS AND NAMES, B¥ CONTRIBUTORS 


\ 

A. S. P.-P.— Andrew Seth Pringle- 
Pattison. Professor %i Logic and Meta- 
physics in the University of Edinburgh, Scot., 
1891-1919. Author of %ke Philosophical Rad- 
icals; The Idea oj Immortality ; etc. 

A. S. Rt.— Alfred S. Romer. Professor of 
Zoology and Curator of Vertebrate Paleon- 
tology, Museum of — r.”rt'~; Zoology, 
Harvard University. „ n s - — Vertebrate 
Paleontology ; etc 

A. Ss.— Ashton Stevens. Drama critic and 
columnist, Chicago Herald American , 1932- 
Si. 

A. St.— “Anna Standoff. Wife of Dimitri 
Standoff, former Bulgarian Minister in Lon- 
don. 

^A. S. T. — Arthur Stanley Tritton. Emer- 
itus Professor of Arabic, the School of Orien- 
tal and African Studies, University of London. 
Author of Rise of The Imams of Sanaa ; Ara- 
bic Self-Taught; etc. 

A. Std. — Alexander Stoddart. General 
Outdoor Advertising Company, New York, 
N.Y. 

A. St. H. B. — Alan St. Hill Brock. Di- 
rector of C. T. Brock & Company’s “Crystal 
Palace” Fireworks, Ltd. Author of Pyrotech- 
nlts; etc. 

A. Sto. — Albert Stoessel. Head of Opera 
and Orchestra, Juilliard Graduate School, 
New York, NY, 1930-43. Author of Tech- 
nique of the Baton. 

A. S. W. — Sir Arthur Smith Woodward. 
Keeper of Geology in the British Museum, 
London, 1901-24. Author of Catalogue of Fos- 
sil Fishes in the British Museum ; Outlines of 
Vertebrate Paleontology ; etc. 

A. Sy. — Arthur Symons. English poet and 
critic Author of Studies in Seven Arts; etc. 

A. T.— -Albert Thibaudet. Author of La 
Poisie de Stephane Mallarme; Trente ans de 
vie frangaise ; etc. 

A. T. C.— Arthur T. Goode. Of Messrs. 
Coode, Fitzmaurice, Wilson and Mitchell, 
London. 

A. T. Cl. — Arthur Trevor Campbell. 
Public Relations Officer, Office of the High 
Commissioner for New Zealand, London. 

A. T. F. — A. T. Fidler. Assistant Secretary 
of the Dunlop Rubber Company, Ltd., and 
of its subsidiary companies. 

A. TL— Avray Tipping. Author of English 
Homes; The Cabriole Period of English Fur- 
niture; etc. 

A. T. I. — Alexander Taylor Innes. 
Scotch Advocate. Author of John Knox; 
Studies in Scottish History ; etc. 

A. T. Ls. — -Anthony Thomas Lucas. As- 
sistant Keeper, National Museum of Ireland, 
Dublin, Ire. 

A. Tp. — Sir (Herbert) Alker Tripp. 
Assistant Commissioner of Police, Scotland 
Yard, 1932-47 Member of the London and 
Home Counties Traffic Advisory Committee, 
1932-47 Member of the Royal Academy 
Planning Committee 1942-49 Author of 
Road Traffic and Its Control; Town Plan- 
ning and Road Traffic; etc. 

A. T. P. — Albert Theodore Poffen- 
berger. Professor of Psychology, Columbia 
University. Author of Psychology in Adver- 
tising; Applied Psychology — Its Principles and 
Methods; etc 

A. T. Q.-C, — Sir Arthur Thomas Quil- 
ler-Couch. King Edward VII Professor of 
English Literature, Cambridge University, 
1912-44. Author of Studies in Literature; 
Editor, Oxford Book of Prose , 1923 ; etc. 


9 

A.T. T.— , Alfred T. Thorson. Former 
Chief, Division of Finance, U S Coast Guard. 
Treasury Department, Washington, D C. 

A. T. W.— Sir Arnold Talbot Wilson. 
Lieutenant Colonel, formerly of the Indian 
Army Acting Civil Commissioner and Polit- 
ical Resident in the Persian Gulf, 1918-20. 
Author of The Persian Gulf ; etc 

A. Ty.— Albert Tyler. Associate Professor 
of Embryology, California Institute of Tech- 
nology, Pasadena, Calif. 

A. U. D.— Arthur Ulderic Desjardins 
M.D. Head, section of Therapeutic Radi- 
ology, Mayo Clinic, Rochester, Minn Author 
of Anatomical Cross-Section Charts of the 
Human Body. 

A. U. P. — Arthur Upham Pope. Director, 
American Institute for Persian Art and Arch- 
eology, 1930- . Editor of Survey of Persian 
Art , 1929-38 Author of An Introduction to 
Persian Art; etc. 

Au. S. — Austin Stromberg. Editor, Treas- 
urer and Copublisher, Power Wagon. 

A. van M. — Alexander van Millingen, 
D.D. Former Professor of History, Robert 
College, Istanbul, Turkey Author of Byzan- 
tine Constantinople; Constantinople ; etc. 

A. Y. B. — Albert Victor Bleininger. 
Chemist, Homer Laughlin China Company, 
Newell, W Va , 1920-46. Author of The 
Manufacture of Hydraulic Cements 

Av. Be. — Avery Brundage. President, In- 
ternational Olympic Committee. 

A. V. C. — A. Vaughan Chinnock. Sales 
Development Department, Hooker Electro- 
chemical Company, Niagara Falls, NY. 

A. v. d. V. — Adriaan van der Veen. Lit- 
erary Editor, Nieuwe Rotterdamse Courant, 
Rotterdam, Neth Author of Het wilde feest; 
Wij hebben vlengels; etc 

A. V. H. — Archibald Vivian Hill. Foul- 
erton Research Professor of the Royal Society, 
London, 1926- . Nobel Prize for Physiology 
and Medicine, 1922. Author of Muscular 
Activity; Living Machinery; etc. 

A. Vo. — August Vollmer. Chief of Police, 
Berkeley, Calif, 1905-32. 

A. Vs. — Alfred Vagts. Member of Institute 
for Advanced Study, Princeton, N J., 1939-42. 
Author of A History of Militarism; Landing 
Operations. 

A. V. W. — A. V. Williamson. Professor 
of Geography, University of Leeds, Eng. 

A. W. — Abel Wolman. Professor of Sani- 
tary Engineering, The Johns Hopkins Univer- 
sity, Baltimore, Md. Consulting Engineer. 

A. Wa.— Arthur Waugh. Former Chair- 
man of Chapman and Hall, Ltd. Author of 
Alfred, Lord Tennyson ; Reticence in Liter- 
ature; etc. 

A. W. Ay. — Arthur Wilfred Ashby. 
Former Director, Institute for Research in Ag- 
ricultural Economics, Oxford University. Au- 
thor of Small Holdings in Oxfordshire ; Rural 
Education. 

A. W. B. — Andrew Wilson Brown. For- 
mer Associate Professor of Psychology, The 
University of Chicago, Chicago, 111 . 

A. W. C. — Rev. A. W. Climenhaga. Dean 
and Instructor in Church History and Sys- 
tematic Theology, Messiah Bible College Au- 
thor of History of Brethren in Christ. 

A. We.— Alice Werner. Former Professor 
of Swahili and Bantu Languages at the School 
of Oriental and African Studies, University of 
London. Author of Native Races of British 
Central Africa; etc. 


A. W. F.— Sir Al£r#d William Flux. As- 
sistant Secretary, Statistics Department, 
Board of Trade, London* 1918-152® 

A. W. F. K.—*Sir Alfred William Fpr- 
tescue Knox. Major General. Chief of Brit- 
ish Military Mission to Swerk, 1918-20 Au- 
thor of With the Russiah Army , 1914-27 

A. W. G.— Albert Willian® Giles. Head 
of the Department of Geology and Geogra- 
phy, J-.n o:si:: M Arkansas, Fayetteville, 
Ark. 

A. W. Hu.— Rev. Arthur Wollaston 
Hutton. Former Rector of Bow Church, 
Cheapside. Author of Life of Cardinal New- 
man; Life of Cardinal Manning; etc 

A. W. Km.— A. W. Knapp. Chief Chemist 
to Cadbury Bros , Ltd., Bourn ville, England 
Author of The Cocoa and Chocolate Industry 

A. W. L.— Alexander W. Luce. Profes- 
sor and Head oi the Department of Mechani- 
cal Engineering, Lafayette College, Easton, 
Pa Author of Machine Design; co-author of 
Steam and Gas Engineering. 

A. W. Le. — Alec Wi If fed Lee. Major 
General (retired), Bri^sh Army. 

Aw. M. — Andrew Me: klajcbn, M.D. ^ 
Senior Lecturer in Indiana Uni-J 

versity of Glasgow, Glasgow, Scot. 

A. W. Ma. — Alexander W. Mair. Former 
Professor of Greek, Edinburgh University, 
Scot. Author of Hesiod: Introduction , Trans- 
lation and Appendices ; etc. 

A. W. M . JD . — Arthur~W\ M. Dickins. 
Photographic Chemist, Eastman Kodak Com- 
pany, Kodak Park, "Rochester, NY. 

A. W. M. Dy.— A. W. M. Disney. Mem- 
ber of the Sudan Political Service 

A. W. Mr. — A. W. Meyer. Department 
Head, General Laboratories, United States 
Rubber Company, Passaic, N J. 

A. Wo.— Abraham Wolf. Fonf.er Head of 
the Dept, of the History and Method ftf 
Science at University College, University of 
London, and of the Department of Logic and 
Philosophy at the London School of Econom- 
ics and Political Science. Author of The Oldest 
Biography of Spinoza; Textbook of Logic ; 
etc 

A. W. P. — Alfred William Pollard. Pro- 
fessor of English Bibliography, King’s College, 
University of London, 1919-32 Editor of 
English Miracle Plays; Macmillan’s Library 
of English Classics. Author of Fine Books ; 
Chaucer Primer ; etc 

A. W. Po. — Alfred Willi am*Porter. For- 
mer Professor of Physics in the University" of 
London. Editor of Preston’s Theory of Light 
(fifth edition). Co-author of Treatise on Elec- 
tricity and Magnetism ; etc. 

A. W. R. — Sir Alexander Wood Renton. 
Puisne Justice Supreme Court, and Procureur 
and Advocate-General, Mauritius, 1901-05; 
Ceylon, 1905-14. Author of Law and Practice 
of Lunacy. 

A. Wt. — Alexander Wetmore. Secretary, 
Smithsonian Institution, Washington, DC. 
Former President, American Ornithologists’ 
Union Author of The Migration of» Birds; 
Fossil Birds of North America; etc. * 

A. W. V. B. — Albert William Vaaa 
Buren. Emeritus Professor of Archaeology, 
American Academy in Rome, It Author of 
Ancient Rome <&s Revealed by Recent Dis- 
coveries. 

A. W. Wa.— Sir Adolphus William 
Ward. Vice-Chancellor, ^Victoria University 
of ^ Manchester Manchester, Eng. Author of 
History of English Dramatic Literature tojhe 
Death of Qu$emAnne. 



xviii 



INITIALS' AND - NAMES' QFc CONTRIBUTORS 


A W W.-E.— R.v. ^rt^.r Wade Wade- 
Evans. Rector - 1932- . Author 

of Welsh M ^lievclJLaw; Life of St. David; 
etc. 

A, Y.— Alexander. YewSall. Lecturer in 
tfie Textile IndusHes Department, University 
of Leeds, England'" 

A. Yo. — Allyn Abbott Young. Fortner 
Professor of "Political Economy in the Um- 
versity 0/ London 

Ay, S.— Anthony Salys. Associate Profes- 
sor in Baltic and Slavic Philology, University 
of Pennsylvania, Philadelphia, Pa Author of 
Lithuanian Dialects , Dialect Map of Lithu- 
ania . 

Ay. Sy .—Anthony Sillery. Secretary to the 
Curators of the Taylor Institution, Oxford. 
Author of The Bethmnaland Protectorate. 

A. Z.— Sir Alfred Zimmern. Adviser, 
U N.Ef.S C 0 . Preparatory Commission, 1946. 
Burton Professor of International Relations, 
Oxford University, 1930-44. Author of Europe 
in Convalescence; The Third British Em- 
pire; etc 

A. Z. B. — A. Z. Baker. President, American 
Stockyards Association. Chairman of the 
Board, Cleveland Unjpn Stockyard Company. 

A. Zd*— Antoni Zygmund. Former Pro- 
cessor of Mathematics, Mount Holyoke Col- 
lege, South Hadley, Mass Author of Trig- 
onometric Series; etc 

B. A. — Barbara Abel. Associate Director, 
Public Relations Department, Community 
Chests and Councils of America, Xnc , New 
York, NY. EditofT Community Magazine. 

B. A. El. — Burl A. Ely. Director of Pro- 
motion, International News Service, New 
Y6rk, N.Y. 

B. A. L. C. — Bryan A. L. Cranstone. As- 
sistant Keeper, Department of Ethnography, 
British Museum, London. 

B. A. M.— Brian Allan Marwick. Govern- 
ment Secretary, ^Basutoland Author of The 
Swazi. 

B. A. T. — B. A. Tyson. Principal, Fisheries 
Department, Ministry of Agriculture and 
Fisheries, London. 

B. A. W. R.— Bertrand Arthur William 
Russell, 3rd Earl Russell. Professor of 
Philosophy, University of California, 1939. 
Author of Philosophical Essays; The A. B. C. 
of* Relativity ; etc. 

B. B.* — Bjarne Berulfsen. Teacher, Oslo 
Handelsgymnasium, Oslo, Nor. Lecturer in 
Norwegian Literature and Language for Eng- 
lish-Speaking Students, University of Oslo, 
Oslo, Nor Ailfchor of English- Norwegian Die - 
ti&nary; Kulturtradision fra en storhetstid. 

B. B. B. — B. B, Bayles. Former Principal 
Agronomist m Wheat Investigations and As- 
sistant to the Head of the Division of Cereal 
Crops and Diseases, Bureau of Plant Industry, 
Soils, and Agricultural Engineering, U.S De- 
partment of Agriculture, Washington, D.C. 

B. Be. — Bernard Brodie. Research As- 
sociate, Institute of International Studies, 
Yale University Author of Sea Power in the 
Machine Age; etc. 

B. B. K. — Benjamin B. Kendrick. Pro- 
fessor rand Chaiiman of the Department of 
History and Political Science, North Carolina 
College for Women, Greensboro, N.C., 1930- 
46. Author of The Journal of the Joint Com- 
mittee on Reconstruction , 1865-7. 

B. Br. — Barbara BuckmSster (the Hon. 
Mrs. Barbara Miller). Writer on Balkan 
affairs. London Former member of the staff, 
Foreign Research and Press Service, Royal 
Institute of International Affairs. Author of 
“Roumama 5 in Hitler’s Rouje to Baghdad; 

CtC. r 2 * r ' 


B B R.— B. B. Robinson. Senior Agron- 
omist* Office of Fiber Plants, Bureau oi Plant 
Industry, Soils, and. Agricultural 
U.S. Department of Agriculture, ... - - 

D.C. 

B. Co G.— Basil Campbell de Guerrn. 
Journalist, Guernsey, Channel Islands Au- 
thor of The Norman Isles ; etc. 
g Ch. Bertram Cholet. Educational Di- 

rector, ’ Charles M Higgins and Company, 
Inc., Brooklyn, NY. 

B. Cha. — Bennett Chappie. Assistant to 
the President of Armco Steel Corp., Middle- 
town, 0. 

B. C. P.— B. C. Palmer. Former Chief 
Engineer, American Taximeter Company. 

B Cr.— Benedetto Croce. Minister with- 
out Portfolio, Italy, 1944 Senator of the 
Kingdom of Italy, 1910. Author of Filosofia 
dello spirito; Problemi di Estetica; etc. 

B. D.— Barry Dibble. Consulting engineer 
specializing in electric power, pumping and ir- 
rigation. Chief Electrical and Mechanical En- 
gineer, U S. Bureau of Reclamation, Denver, 
Colo., 1923-24. 

B. De.— -Byron Defenbach. Author of 
Idaho : The Place and Us People , etc. 

B. D. L.— Bertram David Lewin, M.D. 
President, American Psychoanalytic Associa- 
tion 

B. E. — Bengt Edlen. Professor of Physics, 

tt ..." i*-.. n.? T T ursr? 


B. E. A. — Basil E. Allen. Head of Metal 
Work and Enamelling Department, Royal 
College of Art, London. 

B. E. E. — B. Eldred Ellis. Author of 
Gloves and the Glove Trade. 


B. E. O.— Benjamin Evan Owen. School- 
master at Deykin Avenue Secondary Modern 
School. Birmingham, Eng Lecturer, Univer- 
sity of Birmingham Extra-Mural Department 
in English Literatuie. Lecturer, Workers’ 
Educational Association in English Litera- 
ture, Drama and World Affairs. 

B. E. P. — Barthelemy Edmond Palat. 
Former General of Brigade in the French 
Army. Author of La Grande Guerre sur le 
Front Occidental, Les Batailles d’ Arras et de 
Champagne. 

B. E. S.— Bernadette Everly Schmitt. 
Emeritus Professor of Modern History, The 
University of Chicago Chief, German War 
Documents Project, U.S. Department of 
State, Washington, D C. Author of The Com- 
ing of the War, 1914; etc. 

B. E. Sz. — Birl E. Shultz. Formerly Edu- 
cational Director of the New York Stock Ex- 
change and Director of the New York Stock 
Exchange Institute. Author of The Securities 
Market. 

B. F. — Bernard Fay. Former Professor in 
the Faculte des Lettres de TUniversite de 
Clermont-Ferrand, France. Author of Frank- 
lin , the Apostle of Modern Times; etc. 

B. F. A. — Benjamin Franklin Affleck. 
Former Director of Universal Atlas Cement 
Company. 

B. F. C. A.-*— B, F. C. Atkinson. Under- 
Librarian, University Library, Cambridge. 

B. F. D. — Bryce F. Denno. Lieut. Col. 
Assistant Editor, Officers* Call , Office of the 
Chief of Information, Department of the 
Army, Washington, D.C. 

B. F. H. — Bert Frank Hoselitz. Profes- 
sor of the Social Sciences, The University of 
Chicago. Author of The Progress of Under- 
developed Areas; co-author of The Economics 
of Military Occupation . 


B. F. Bl L— B enjamin Franklin Howell. 
Professor of Geology and Palaeontology, 
Princeton University, Princeton, N J 

B. F. L.~— B. F. Bynip, Jr. Statistician, 
California and Hawaiian Sugar Refining Cor- 
poration, Ltd , San Francisco, Calif. 

B. F. S. B.-P.— -Baden Fletcher Smyth 
Baden-Powell, Major Inventoi of man- 
lifting kites, 1894. Author oi Ballooning as a 
Sport; etc. 

B. G. G.— B. G. Chitwood. Associate Hem- 
atologist, Bureau of Plant Industiy, Soils, 
and Agricultural U-S Depait- 

ment of Ag.icTitu* : r.v : , DC. Au- 

thor of An Introduction to Nematulogy. 

B. G. H. — PorNzrrn C~ad Holzman. 
Colonel, Air D" 1 ' Ci Ew.aation and 
Development r-on, -’CA.vJ Weather 
Service. 

B. Gm.— Bessie Graham. Director, Temple 
University Library School Philadelphia, Pe . 
1925-40. Author of The Son-t >,ai\ Ma»vci 
and Famous Literary Prizis and lie. 1 ' 
ners. 

B. Gt. — Bruce Grant. Author of Isaac 
Hull: Captain of Old Ironsides; co-author of 
Tong War. 

B. Gy.— Basil Gray. Keeper of Oriental 
Pn.IaDtks, British Museum, London Author 
of iy Chin ’:c Potter j and Porcelain , Per- 
sy: . Mmicru'e Pain mg: Rajput Painting. 

B. Hd.— Bray Hammond. Former Assist- 
ant Secretary, Federal Reserve Board, Wash- 
ington, D.C. Author of The Federal Reserve 
System — Its Purposes and Functions. f 

B. H. L. H. — B. H. Liddell Hart. Cap- 
tain. Military historian and critic Mihtan 
correspondent of The Times, London, 1935- 
39 Author of The British Way in Warfare; 
T. E. Lawrence — in Arabia and After; etc 

B. H. M. V.— Bernard H. M. Vlekke. 
Director, Netherlands Institute of Interna- 
tional Affairs. Author of The Evolution of the 
Dutch Nation ; A History of the East Indian 
Archipelago 

B. Hz.— Bernhard Haurwitz. Associate 
Professor of Meteorology', Massachusetts In- 
stitute of Technology, Cambridge, Mass Co- 
author of Dynamic Meteorology, Climatology 

B. I. — Beresford Ingram. Organizer cl 
Continuation Schools, London Count}. Coun- 
cil. 

B. J. H. — ‘Burton Jesse Hendrick. As- 
sociate Editor of the World’s Work, 1913-27. 
Co-author of The Victory at Sea (Pulitzer 
Prize, 1920) ; author of Life and Letters of 
Walter H. Page (Pulitzer Prize, 1922) , etc. 

B. J. CL — B. J. Owen. Captain. Director 
of the Institute of Agricultural Engineering, 
Oxford. 

B. K. C. — B. K. Cooper. District Officer, 
Ibadan, Nigeria. 

B. Ko. — Bjorn Kornerup. Superior Ar- 
chivist, National Record Office, Copenhagen, 
Den. Author of Bishop Hans Poulsen Resen; 
Ribe Katedralskoles Historie, I. 

B. Le.— Bernard Lewis. Professor of the 
History of the Near and Middle East, Univer- 
sity of London. Author of The Origins of 
Ismailism; The Arabs in History ; etc. 

B. Ls.— Bernard Lewis. Chief, Explosives 
Division, Bureau of Mines, U.S. Department 
of the Interior Author of Combustion t Flames 
and Explosions of Gases . 

B. L. S. — Burdell L. Springer. Deputy 
Chief, Airframe and Equipment Engineering 
Branch, Office of Aviation Safety, Civil Aero- 
nautics Administration, Washington, D.C. 



B. M.— Budget! Meakin. Author of The 
Moors; The Land of *he Moors; etc. 

B. Ma.- -Bronislaw Malinowski. Profes- 
sor of Anthropology in the University of 
London, 1927-42. 

B. M. A.- — Bennet M. Allen. Professor of 
Zoology, University of California at Los 
Angeles. ® 

B. Mack.— Renton Mackaye. On staff of 
U S. Rural Electrification Administration, 
1942-45 Author of The New Exploration; 
co-author of Regional Planning . 

B. Mar.-— Benjamin March. Curator of 
Asiatic Art, The Detroit Institute of Arts, 
Detroit, Mich. Author of The History of 
Chinese Painting in Outline . 

•B. M. B.— Bernard Mannes Baruch. U.S. 
Representative, U.N. Atomic Energy Commis- 
sion, 1946 Author of The Making of Eco- 
nomic and Reparation Sections of Peace 
Treaty . 

B. M. Bk.— Bertram Maurice Beck. Di- 
rector, Special Juvenile Delinquency Project, 
Children’s Bureau, Federal Security Agency. 
Author of Five States , A Study of Youth Au- 
thorities; Youth Within Walls. 

IVMc. —Beatrice McConnell. Director, 
Xndustiial Division, Children’s Bureau, Fed- 
eral Security Agency, Washington, D.C. 

B. Md. — -Ben Markland. Assistant Outdoor 
Editor, Chicago Tribune. 

B. M. E. M.— Brita Maud Ellen Mortem* 
sen. Lecturer in Swedish, Cambridge Uni- 
versity. Co-author of Scandinavian Litera- 
ture; Strindberg , An Introduction , 

B. M. J.— Sir Bennett Melvill Jones. 
Francis Mond Professor of Aeronautical En- 
gineering, Cambridge University, 1919- . Co- 
author of Aerodynamic Theory. 

B. M. P. — B. M. Pickering. Sometime 
Scholar of Gonville and Caius College, Cam- 
bridge, and Hebrew Master at Merchant 
Taylor’s School. 

B. Mr. — -Bela Menczer. Hungarian publi- 
cist, historian and literary critic. Author of 
Catholic Political Thought , 1789-1848; La 
Situation historica del tiempo actual . 

B. M. St.— Ben M. Stem. Director, Office 
of Aviation Information, Civil Aeronautics 
Administration, Washington, D.C. 

B. N.— Beaumont Newhall. Author of 
Photography, A Short Critical History; etc. 

B. O. M.— Byron Omar McCoy. Hy- 
draulic Engineer, Chas. T. Main, Inc., Boston, 
Mass. 

B. P. B. — Burton Peter Block. Assistant 
Professor of Chemistry, Pennsylvania State 
College, State College, Pa. 

B. Ka. — Bernard Rackham. Keeper of the 
Department of Ceramics, Victoria and Albert 
Museum, London, 1898-1938. Author of A 
Book of Porcelain; etc. 

B. R. C. — B. R. Goad. In charge. Delta 
Laboratory, Bureau of Entomology, U.S. De- 
partment of Agriculture, Washington, D.C. 

B. R. D. — B. R. Donaldson. Of the Ford 
Motor Company, Dearborn, Mich. 

B. Re. — Bertha Rembaugh. Lawyer. 
Author of Political Status of Women in 
United States. 

B. R. L. — B. R. Lewis. Major, Ordnance 
Department, U.S. Army, Washington, D.C. 

B, R. P.— Bertie Reginald Pearn. 
Former Professor of History, University of 
Rangoon, Burma. Author of History of 
Rangoon; The Indian in Burma; etc. 


t 

B. R. Pn.— Buel R. Patterson. Assistant 
Professor of Physical Education and Coach of 
Wrestling, University of Illinois, Urbana, 111. 
Author of Wrestling Guide. 

Br. S.— Bruce Smith. Secretary, Institute 
of Public Administration, New York, N.Y. 

B. Sa,— » Bernard Samuel. Mayor, Phila- 
delphia, Pa., 1944-52. 

B. S. B.— Rc-njamV ? Bloom. Professor 
of Educsicca. ?=j. and University 

Examiner, The University of Chicago. Co- 
author of Problem Solving Processes of Col- 
lege Students . 

B. S. I. — -Brian St. George Irwin. Field 
Investigation Officer, Ordnance Survey of 
Great Britain, London. 

B. Sm.— Bernard Smith. Director of Geo- 
logical Survey of Great Britain and Museum 
of Practical Geology, London, 1935-36 Au- 
thor of Physical Geography for Schools. 

B. S. M.— Bernard Sandler Meyer. Pro- 
fessor and Chairman of the Department of 
Botany, Ohio State University, Columbus, 0 
Co-author of Laboratory Plant Physiology ; 
Plant Physiology. 

B. Sn. — Brady Sand email. Lieutenant, 
U.S. Army. 

B. S. R. — B. Seebohm Rowntree. Chair- 
man of Rowntree and Company Ltd., 1925-41. 
Author of Poverty: A Study of Town Life; 
etc. 

B. S. Y.— Basil Selig Yamey. Reader in 
Economics, University of London. 

B. T. — Sir Basil (Home) Thomson. As- 
sistant Commissioner, London Metropolitan 
Police, 19x3-19. Director of Intelligence, 
1919-21. Author of The Criminal; etc. 

B. T. D. S.— Rev. B. T. D. Smith. Uni- 
versity Lecturer in Divinity and Fellow of 
Sidney Sussex College, Cambridge. 

B. To. — Bailey Townshend. Former Chief 
Physicist and Manager, Research Labora- 
tories, Johns-Manville Corporation. 

B. T. P. B. — Bertie Thomas Percival 
Barker. Professor of Agricultural Biology, 
University of Bristol. Eng' arc 1912-43. Au- 
thor of Cider Apple ?roauc:ic»; etc. 

B. Tr.— Basil Taylor. Librarian, Royal 
College of Art, London. Author of French 
Painting, 1400-1900; Gainsborough; The Im- 
pressionists and Their World . 

B. U. R.- — B. U. Ratchford. Professor of 
Economics, Duke University, Durham, N.C. 
Author of American State Debts . 

B. V. — Birgit Vennesland. Associate Pro- 
fessor of Biochemistry, The University of 
Chicago. 

B. V.-F. — Brian Seymour Vesey-Fitz- 
gerald. Editor, “Country Books” Series, 
1943- . Editor in Chief, The Field , 1938-46. 
Author of British Countryside ; Gypsies of 
Britain; Winchester . 

B. V. N. — Bruno Victor Nordberg. Exec- 
utive Engineer, Nordberg Manufacturing Co., 
Milwaukee, Wis. 

B. W. B. — Barry Wallace Bruce. Spe- 
cialist in advertising and commercial organiz- 
ing. Author of Business Simplified; etc. 

B. W. Ba.— Rev. Benjamin Wisner Ba- 
con, D.D, Former Professor of New Testa- 
ment Criticism and Exegesis in Yale Univer- 
sity. Author of T he Fourth Gospel in Research 
and Debate ; The Founding of the Church ; 
etc. 

R. W. Be. — B. W. Best. Editor, Cycling,* 
London. 


B. W. H. — Be mar | William Hender- 
son. Fellow and Tutor of Exeter College, 
Oxford. Authoi of Civil Wfar and f Rebellion in 
the Roman Empire; etc 

B. WL— -(Arthur Frederic) Basil Wi- 
liams. Profe^or * of History, at Edinburgh 
University, Scot., 1925— /. Author of The 
Life of Wtlham Pitt, Earl of £ hatham , etc 

B. WL— Bernard Wall. Author gf North- 
ern Italy; Rome and South Italy; These 
Changing Years. 

B. Y.— Barney Yanofsky. Editor of For- 
eign Service and Director of Public Relations, 
Veterans ot Foieign Wars of the United States, 
Kansas City, Mo. 

B. Y, L. — fienson Y.® Landis. Associate 
Director, Department of Research and Sur- 
vey, National Council of the Churches of 
Christ in the U S.A. Author of Rural Welfare 
Services . 

• 

C. — Ronald John McNeill, xst Baron 
Cushendun. Chancellor of the Duchy of 
Lancaster, 1927-29 Parliamentary Under- 
secretary of State for Foreign Affairs, 1922- 
24 Author of Ulster’s Stand for Union; Home 
Rule: Its History and danger; etc 

C. A. Be,— Sir Charles Alfred Bell. For- . 
mer British Political Agent for Tibet, Bhutan-® 
and Sikkim. Author of Tibet: Past and Pres- 
ent; etc. 

C. A. Bn.— Charles A. Breskin. Publisher, 
Modern Plastics. 

C. A. C. — Claude A. Claremont. Assist- 
ant to Dr. Maria Montessori (Montessori Di- 
ploma). • „ 

C. A. Dt. — Car# Albert Bragstedt, M?D. 
Professor and Chairman of the Department 
of Pharmacology, Northwestern University, 
Evanston, 111 . 

C. A. E. L.— C. A. E. Lea. Member of the 

Sudan Political Service. • * 

C. A. F. R. D.— Caroline A. F. Rhjs 
Davids. Lecturer on History of Buddhism, 
School of Oriental Studies, London, 1918-^ 
Author of Buddhist Psychology : Ethi&s; Old 
Creeds and New Needs; etc. 

C. A. H. — Carl August Heilamd. Profes- 
sor and Head of Department of Geophysics, 
Colorado School of Mines, Golden, Colo , 
1926- . 

C. A. H. F.— Charles Aubrey Hamilton 
Franklyn, M.D. Bedell of Convocation and 
Member of the Standing Committee, Uni- 
versity of London. Author of The Bearing of 
Coat Armour by Ladies; A Genealogical and 
Heraldic History of Four Families; etc. * 

C. A. J. A. — Charles Arthur John Arm- 
strong. Fellow of Hertford College, Oxford 
Author of Politics and the Battle of St. Albans, 
1455; The Usurpation of Richard III. 

C. A. Je.- — Cyril Alfred Joyce, Head- 
master, the Cotswold School. Former Gover- 
nor, His Majesty’s Prison and Borstal Service 

C. A. M.— Carlile Aylmer Macartney. 
Research Fellow of All Souls College, Oxford, 
1936- . Author of The Social Revolution in 
Austria; etc. # 

C. A. P.— Charles A. Perkins. Member 
of the firm of Perkins, Malone and Washbuoi, 
Attorneys-at-Law, New York. 

C. A. R.— C. # A. Richardson. Chief In- 
spector, Ministry of Education, London Au- 
thor of Spiritual Pluralism and Recent Philos- 
ophy; etc. 

Car. B. — Carleton Beals. Associate Editor, 
Mexican Folkways, 1925-37. Author of Amer- 
ica Sotdh; itfaxico — An Interpretation; 9 etc. 

• ® 



XX f ' INITIALS' 

C. A. Rd. — Cl&renfe Arthur Reed. As- 
sociate Pomologist, U S Department of Agri- 
culture, Wasl'ingtoF, DC 
CLA. R. N.— Cyril Alfred Rankin Hitch. 
Fallow of the %yal College^ of Surgeons. 

C. A. Ro.— fc. i . Robins. Governor of 
Idaho, 1947-^1. 

C. A. Sc.— Rev. Charles Anderson Scott, 

D. D. Former Dunn Professor of the New 
Testament, Theological College of the Presby- 
terian Church of England 

C. A. Sp.— Charles A. Sprague. Editor 
and Publisher, the Oregon Statesman , Salem, 
Ore. 

C. A. Ss.— Charles Andefson Stokes. 
Director of Research and Development, God- 
frey L. Cabot, Inc , Boston, Mass. 

C. Bv — Cyril Bailey. Jowett Lecturer, 
1932-39, and Classical Tutor, 1902-39, of 
Balliol College, Oxford. Author of Religion 
of Ancient Rome ; etc. 

C. Ba.— Christian Barman. Fellow of the 
Royal Institute <of British Architects Assist- 
ant Director, Post-War Building, Ministry of 
Works and Buildings, f, i 94 i ~45 Author of Sir 
John Vanbrugh; The Bridge; etc 


AND-NAM.es- OF 'CONTRIBUTORS 


C B. P.— Charles Benjamin Purdoin. 
Finance Director, Welwyn Garden City Ltd., 
1919-28 Author ol'The Garden City , etc. 

C B Ph.— Catherine Beatrice Phillips* 
Sometime Associate of Bedford College, Uni- 
versity of London. 

C Br. Cloudesley B rereton. Former Di- 

visic for Modem Languages^ to 

the ' * Council Member of Legion 

of Honour Author of Modern Language 


C. B. R. — Charles Bedell Rose. Presi- 
dent, American-La France and Foamite Cor- 
poration, New York, 1927-36 Former Vice- 
President, Baldwin Locomotive Works, 
Eddystone, Pa. 


C. B. Sn.— Chester Baker Slawson. Pro- 
fessor of Mineralogy, University of Michigan, 
Ann Arbor, Mich Co-author of Gems and 
Gem 1 Materials 


C. B. Sr.— Charles Baldwin Sawyer. 
President, the Brush Laboratories Company, 
and Chairman, the Brush Beryllium Company, 
Cleveland, 0 . 

q b. T.— C. B. Tracey. Governor of 
Northern (Ed Darner) Province, Anglo- 
Egyptian Sudan. 


C. C. Pe.— Charles C. Price. Professor of 
Chemistry, Universities! Notre Dame, None 
Dame, Ind Author of Brief Course m Organic 
Chemistry; ReactionSbat the Carbon-Carbon 
Double Bond . 

c. C. T.— Charles Cutler Torrey, D.D. 
Emeritus Professor of Semitic Languages, 
Yale University. Author of tOur Translated 
Gospels; etc. 

C. C. Ta.— Charles Callan Tansill. Pro- 
fessor of American History, U * 

Washington, DC Author 0. v 
and Maryland Boundary Controversy; etc. 

C. C. Tay.— Charles Carlisle Taylor. 
Former British Vice-Consul at New York, 
N.Y. Author of The Life of Admiral Mahan; 
etc. 

C. Gy.- — Charles Clay. Director, Canadian 
Research and Editorial Institute. Author of 
Muskrat Man ; Phantom Fur Thieves; 
Young Voyageur; etc 

C. C. 2.— Carle Clark Zimmerman. Soci- 
ologist, Harvard University Author of Family 
and Civilization ; Graphic Regional Sociology, 

C. Da,— Cyril James H. Davenport. Ma- 
jor Former Superintendent of Bookbinding, 
British Museum, .London. Author of Cameos; 
Mezzotints; etc. 


*C. Ban.— Catherine Bauer. Vice-Presi- 
dent, National Housing Conference Council 
Member, International Federation for Hous- 
ing and Town Planning Author of Modern 
Housing . 

C. B. B. — Arthur C. Barrington Brown. 
Consulting oil geologist. v 

C. B. BL — Charles* Bedford Biswell. 
Research Chemist, Jackson ^Laboratory, E I. 
du Pont de Nemours & Co., Wilmington, Del 

C. B. Br.— Carl B. Boyer. Professor of 
Mathematics, Brooklyn College, Brooklyn, 
N.Y Author of TheXoncepts of the Calculus; 
A History of Analytic Geometry. 

Q- B. Bt.— Charles Barron Bisset. Di- 
rector, Geological Survey, Tanganyika. 

C. B. C.— Christopher Bush Coleman. 
Director of Indiana State Historical Bureau, 
1924-44, and of the State Library, 1936-42. 

C. B. de M.— Cecil Blount de Mille. 
Playwright, actor and motion picture pro- 
ducer. Productions: Ten Comiucr.diKcnts; 
Cleopatra; etc 

C. Be. — Charles Bennion. Formerly of 
The British United Shoe Machinery Company 
Ltd, Leicester, England. 

n + 

C. Bern. — Charles Bemont. Author of Les 
Charles des Lzbertes anglaises; Histoire de 
V Europe au moyen age, de 395 d 1270; etc. 

C. Bg. — Carl Berg. Vice-President and 
Chief Engineer, Nickel Cadmium Battery Cor- 
poration, Easthampton, Mass 

C. B. H. — Charles Belknap Henderson. 
Director (1934-47) and Chairman of the 
Board (1941-47), Reconstruction Finance 
Corporation, Washington, D.C. 

C. Bi.— Rev. Charles Bigg, D.D. Regius 
Professor of Ecclesiastical History, Oxford, 
1 901-08* Author of Neoplatonism ; etc. 

b. B. M.— Charles B. MacDonald. Histo- 
rian, Office of the Chief of Military History, 
Department of the Army, Washington, D C. 


C. B. W. — C. B. Williams. Chief Ento- 
mologist, Rothamsted Experimental Station, 
Harpenden, Herts , Eng , 1932- . 

c. C.— Charles Cestre. Piofessor of Amer- 
ican Literature and Civilization at the Sor- 
bonne Author of An Introduction to Edwin 
Arlington Robinson; etc. 

C. Ca.— Clarence Cannon. U.S. Congress- 
man from Missouri, 1923-49 Author of A 
Synopsis of the Procedure of the House; etc. 

c. C. D.— Cuthbert Collin Davies. 
Reader in Indian History, Oxford University 
AuUthor of The Problem of the North-West 
Frontier , 1890-1908; Warren Hastings and 
Oudh; An Historical Atlas of the Indian 
Peninsula; etc 

C. Ch.- — Cecil Chisholm. Chairman of 
Business Publications, Ltd. Editor of System. 
Author of Marketing and Merchandising . 

C. Chr. — Charles Chree. Superintendent, 
King’s Observatory, Kew, England, 1893- 

1925. 

C. C. J. W. — Clement Charles Julian 
Webb. Oriel Professor of the Philosophy of 
Christian Religion, Oxford University, 1920- 
30 Honorary Fellow of Oriel College and of 
Magdalen College, Oxford. Author of In Time 
of War; Divine Personality and Human Life; 
History of Philosophy; etc. 

C. Cl. — Charly Clerc. Professor of French 
Language and Literature, Zurich Federal Poly- 
technic School Author of Jesus et Marc 
Aurele ; etc 

C. C. L.— Charles Christopher Lloyd, 
F.R.H.S. Senior Lecturer, Royal Naval Col- 
lege. Greenwich, Eng, Author of Captain 
Cook; Lord Cochrane; The Nation and the 
Navy; etc. 

C. C. Le. — Clarence Cook Little. Director, 
Roscoe B Jackson Memorial Laboratory, Bar 
Harbor, Me., 1929- . Managing Director, 
American Society for Control of Cancer, 
1929-45. Author of Civilization against Can~ 
cer. 


C. D. A. — Charles Dennis Adams. Lec- 
turer in Botany, University College of the 
Gold Coast, Achimota, Gold Coast. 

C. De. — Calvin Derrick. Former Superin- 
tendent, State Home for Boys, Jamesburg, 
NJ. 

C. D. Hd.— Charles DeWitt Hurd. Pro- 
fessor of Chemistry, Northwestern University, 
Evanston, 111 . Author of Open-Chain Nitro- 
gen Compounds ; Pyrolysis of Carbon Com- 
pounds. 

C. D. J, B.— Coenraad Dirk Jan Brandt. 
Extraordinary Professor m Contemporary 
History, University of Utrecht, Ut-ccrt l\e:r. 

C. D. Me. — “Charles Duncan McGilvray, 
M.D.V., D.V.Sc. Former Principal, Ontario 
Veterinary College, University 0: Toronto, 
Toronto, Ont. Author of Bang's Disease in 
Cattle; Diseases of the Foal. 

C. D. My.— Charles Dudley Massey. 
Managing Director, Pickering and Chatto, 
London. 

C. Do.— Campbell Dodgson. Keeper of 
Prints and Drawings, British Museum, Lon- 
don, 1912-32. Author of Old French Colour- 
Prints; Woodcuts of the Fifteenth Century 
in the British Museum ; etc. 

C. D. R.— Charles Derek Ross. Lecturer 
in Mediaeval History, University of Bristol, 
Bristol, Eng. 

C. D. S. — -Chauncey Depew Snow. Man- 
ager, American Section, International Cham- 
ber of Commerce, 1935-42. 

C. D. Sn.— C. D. Stein, V.M.D. Veteri- 
narian, Pathological Division, Bureau of Ani- 
mal Industry, Agricultural Research Admin- 
istration, U.S. Department of Agriculture, 
Washington, D.C. 

C. D. T. — Carl Dean Thompson. Former 
Director, Public Ownership League of Amer- 
ica. Author of Municipal Ownership; Public 
Ownership; etc. 

C. E. — Charles Everitt. Sometime Scholar 
of Magdalen College, Oxford. 


C. Bn. — A. Curtis Brow$u Former Presi- 
dent of Curtis Brown, Ltd, International 
Publishing Bureau, London and New York. 

C. B. N. — Charles B. Nutting. Vice- 
Chancellor and Professor of Law, University 
of Pittsburgh, Pittsburgh, Psu Co-author of 
Cases and Materials on Legislation, 


C. C. M. — C. C. MacDuffee. President, 
Mathematical Association of America, 1945 “ 
46 Author of The Theory of Matrices ; etc. 

C. Com. — Christine Comber. Foreign Re- 
search and Press Service, Royal Institute of 
International Affairs, London, 1941-43. For- 
eign Office, London, 1943-48. 


C. E. A. — C. E. Allred. Head of Depart- 
ment of Agricultural Economics and Rural 
Sociology, University of Tennessee, Knoxville. 

C. E. Br. — Charles E. Brown. Lieut. Col. 
General Staff Corps, Office of the Chief of 
Staff, Department of the Army, Washington, 

D. C. 



\ 

C» E. Bs.— -Charles E(verett) Bills. Re- 
search Director, Mead Johnson and Company, 
Evansville, Ind. 

C» E. Bu.—~ Claude £. Buxton. Professor of 
Psychology, Yale University, New Haven, 
Conn., 1949- . 

C. E. C.— -Sir Charles Edward Callwell. 
Major General Director of Military Opera- 
tions at the War Office, London, 1914-16. 
Author of Small Wars; The Dardanelles; etc. 

C. E.^ C. F.— C. E. C. Fischer. Assistant 
Botanist on Indian Botany, Kew Herbarium, 
Kew, England 

C. E. Cg. — Cecil Edwin Corrigan, M.D. 
Assistant Professor of Surge**v, Um^ersity of 
Manitoba, Winnipeg, Man Drcclor, Depart- 
ments of Surgery, Deer Lodge Hospital and 
St. Boniface Hospital, Winnipeg, Man. 
Author of Clinical Diagnosis of Swellings. 

C* E. Ch. — Charles Edward Chapman. 
Professor of History, University of California, 
1914-41. Author of History of Spain; etc. 

C. E. Cl. — Charles Edward Clark. Judge, 
U.S. Court of Appeals, 2nd Circuit, 1939- . 
Dean of the Law School, Yale University, 
I 9 # 9 ~ 39 * Author of Code Pleading; etc. 

C, E. Cn. — Charles Edward Cauthen. 
Professor of History and Political Science, 
Wofford College, Spartanburg, S.C. 

C. E. De.-r Charles Eugene Denney. 
President, Northern Pacific Railway Co. 

C, E. F. — C. Ernest Fayle. Author of 
Seaborne Trade {History of the Great War ) ; 
The War and the Shipping Industry; etc. 

C. E. G. — C. E. Golding. Treaty Insur- 
ances, Ltd., London. 

C. E. Gn.-— C. E. Gapen. Senior Informa- 
tion Specialist, Division of Information, Bu- 
reau of Plant Industry. Soils, and Agricultural 
Engineering, ^Agricultural Research Adminis- 
tration. U S Department of Agriculture, Belts- 
ville, Md. 

C. E. H. — Charles Evans Hughes. Chief 
Justice, Supreme Court of the United States, 
1930-41. Secretary of State, 1921-25. Author 
of Our Relation to the Nations of the Western 
Hemisphere; etc. 

C. E. K.— ■ Charles E. Kellogg. Chief, 
Division of Soil Survey, Bureau of Plant In- 
dustry, Agricultural Research Administration, 
U S. Department of Agriculture, Beltsville, 
Md. Author of Soils That Support Us; Soil 
Survey Manual. 

C. E. Ke.—C, Edith Kerby, Associate for 
Program Planning and Research, National 
Society for the Prevention of Blindness. 

C. E. K. M.— Charles Edward Kenneth 
Mees. Director, Vice-President in Charge of 
Research, Eastman Kodak Company, Roch- 
ester, N.Y. Author of The Fundamentals of 
Photography ; etc. 

C. EL — Sir Charles Norton Edgcumbe 
Eliot. British Ambassador to Japan, 1919-26. 
Author of Hinduism and Buddhism; etc. 

C. E. L. C. — Charles E. L. Corthorn. As- 
sistant Manager and Secretary of the Ottoman 
Bank, 1911-28. 

C. E. Lu. — Cyril Edward Lucas. Head of 
Department and Deputy Director of Re- 
search, Department of Oceanography, Uni- 
versity College, Hull, Eng. Co-editor, Hull 
Bulletins of Marine Ecology . 

C. E. M, — Sir Charles Edward Mallet. 
Secretary for Indian Students at the India 
Office, London, 1912-16. Author of Herbert 
Gladstone , A Memoir; etc. 


C. ^E. Me.— -Constantine Edward Mc- 
Guire. Economic adviser to c - \ 
and to governments. Autho: M s 

Capacity to Pay; Italy’s International Eco- 
nomic Position. 

C. E. Me.— -Coyle E. Moore. Dean of the 
School of Social Welfare, Florida State Uni- 
versity, Tallahassee, Fla. 

C. E. N.— Charles Eliot Norton. Editor 
of the Orations and Addresses of George Wil- 
liam Curtis; etc. 

C. E. 0 ? H.— Charles E. O'Hara. Captain, 
U.S. Air Force. Instructor, Office of Special 
In* estimations Training School, U S Air Force 
Co- tut '. c- of An Introduction to Criminal- 
istics; Practical Photographic Chemistry. 

C. E. P. B. — C. E. P. Brooks. Former 
Honorary Secretary, Royal Meteorological 
Society. 

C. E. Pr. — Carl E. Pray. Former Head, 
Department of History and Social Sciences, 
Michigan State Normal College, Ypsilanti, 
Mich. ~ ' 

Ce. R. — Cecil Rowntree. Former Consult- 
ing Surgeon to the Royal Cancer Hospital. 

C. E. R. S.— Charles Ely Rose Sherring- 
ton. Secretary, British Railways Research 
Service. 

C. E. S. — Courtney Edward Stevens. 
Tutor in Ancient History, Magdalen College, 
Oxford. 

C. Et.— Carl Eckart. Associate Professor 
of Physics, The University of Chicago (on 
leave for government service). 

C. E. T,- — Cecil Edgar Tilley. Professor 
of Mineralogy and Petrology, Cambridge Uni- 
versity, 1931- 

C. E. Ta. — Creassey Edward Cecil Tat- 
tersall. Keeper, Department of Textiles, Vic- 
toria and Albert Museum, London (retired). 
Co-author of Hand-W oven Carpets , Oriental 
and European ; etc. 

C. E. We.— -Charles Edwin Weaver. 
Professor of Palaeontology, University of 
Washington, Seattle, Wash. 

C. E. Wi. — Charles Edward Wilson. 
Director, U.S. Office of Defense Mobilization, 

1 95 °~ 5 2 • President, General Electric Company, 
1940-50. 

Q, F Cesare Foligno. Professor of Eng- 
lish, University of Naples, Italy, 1940- . 

C. F. A.— Charles Francis Atkinson, 
Author, The Wilderness and Cold Harbour. 

C. F. A.-C. — Sir Charles Frederick 
Arden-Close. Colonel. President, Interna- 
tional Geographical Union, 1934-38. Author, 
Text Book of Topographical Surveying; etc. 

C. F. B. — Charles Francis Bastable. 
Former Professor of Political Economy, Dub- 
lin University. Regius Professor of Laws, 
1908-32. Author of Theory of International 
Trade; Public Finance ; etc. 

C. a F.-Br. — Sir Charles Fortescue- 
Brickdale. Chief Registrar, Land Registry, 
1900-23. Author of Registration of Title ta 
Land; etc. 

C. F. C. — ‘Charles Frederick Cross. Ana- 
lytical and consulting chemist. Co-author of 
Researches on Cellulose; Text-Book of Paper- 
making. 

C. Ff. — Charles John Ffoulkes. Trustee 
of the Imperial War Museum, London, 1934- « 
47. Author of Armour and Weapons; etc. 


C. F. F.— ‘Carl F. P3be. 7 i rofessor of Met- 
allurgy, Massachusetts Institute of Technol- 
ogy, Cambridge, Mass. metal- 
lurgist • 

C. F. G.— Charles Francis Goldthwait. 
Senior Cottoi# TSchnolop 5 4t, *Southern Re- 
gional Research Laboratory, U.S. Department 
of Agriculture, New Orleans, Va , 1941- . 

C. F. Gu, — C. F. Gummer. Prolessoi of 
Mathematics at Queen’s University, Kingston, 
Onfc., Canada 

C. F. Kv — -Charles Fabens Kelley. Cu- 
rator of Oriental Art and Assistant Director 
of the Art Institute of Chicago 

C. F. Ke.— -Charles Franklin Kettering. 
Vice-President and Director, Charles F. Ket- 
tering Foundation, Inc. 

C. FI. — Carl Flink. Mechanical Engineer, 
American Radiator and Standard Sanitary 
Corporation, New York, NY. 

C, P. L.-H.— Carl F. Lehmanr.-Haupt. 
Former Professor of Ancier.: 'i.-toi) n t: e 
University of Innsbruck, Austria 

C. F. Lo.— C. Frances Loomis. Former 
Director of Program, Camp Fire Gigls, Inc 

C. F. Ls. — Charles F. Lewis. Director, # 
the Buhl Foundation, Pittsburgh, Pa. 

C. F. McK.— Charles F. McKhann, 
M.D. National Medical Director, United 
Cerebral Palsy Associations, Inc. 

C. F. R.-* 3 ir Charles Fernand Rey. 
Lieutenant Colonel Commander of the Star 
of Ethiopia, 1924 Author of Uhconquered 
Abyssinia as It Is Today; etc. 

C. F. St.— Carl Frederic Schmidt, M.D. 
Professor of Pharmacology, University of 
Pennsylvania, Philadelphia, Pa. Co-author dt 
Ephedrine and Related Substances ; co- 
editor, J. J. Macleod, Physiology Modern 
Medicine. * 

C. Fu. — Clyde Furst. .Former Secretary, 
Carnegie Foundation for the Advancement of 
Teaching. # 

C. G. — Charles Gide. Former Professor at 
the College de France, Paris. 

C. Ga. — -Clement Galley. Author of The 
Law and Practice of Libel and Slander ift a 
Civil Action ; etc. 

C. G. A.— Charles Greeley Abbot. Re- 
search Associate, Smithsonian Instit^tbn, 
Washington, D.C Director of £ne Smithson- 
ian Astrophysical Observatory, 1907-44. Au- 
thor of The Sun ; etc. * 

C. G. C. — Sir Charles Gibson Connell. 
Senior Partner, Connell and Connell, Writers 
to the Signet, Edinburgh, Scot. Author of 
Agricultural Holdings (Scotland) Acts. 

C. Gd.— -Calvin Goddard. Colonel, U.S. 
Army, retired. 

C. G. D. — Sir Charles Gallon Darwin. 
Director of National Physical Laboratory, 
Teddington, Eng Tait Professor of Natural 
Philosophy in Edinburgh Univcrritv Scot., 
1923-36. Author of The ' L 01 .,w> of 

Matter; etc * » 

C. G. F. — Colin Garfield Fink. Professor 
of Chemical Engineering. Head of Division of 
Electrochemistry, Columbia University, 
1922-50. Invented ductile tungsten filament 
and electrochemical restoration of ancient 
bronzes. 

C. G. F. S. — Colin George Frederick 
Simkin. Professor of Economics, Auckland 
University College, Auckland, N Z. Author 
The Instability of a Dependent Jkoqpmy. 



xxii ( f INITIALS r 

^ C 

C. G. Gr.— Coivstafftine G. Grand. Re- 
search Associate, Laboratory of Cellular Phys- 
iology, New vork University. 

C/G. H. — -Clay G.rKuff. Chief Parasitolo- 
gist, Nt 'V". Research Institute, Betn- 

esda, Mg., 194 7- . Vo-author of Parasitology ; 
author of A Manual of Medical Parasitology, 
r 

C. Gi.-rCedric Gibbons. Art Director, 
Metro-Goldwyn-Mayer Studios, Culver City, 
Calif,, 192a- . 

C. G. P, — Carl G. Paulsen. Chief Hydrau- 
lic Engineer, Geological Survey, U.S. Depart- 
ment of the Interior. 

C. Gr, — Charles Gross. Processor of His- 
tory at Harvard University, 1888-1909. Au- 
thor of The Gild Merchant. 

C. G. r Ro. — Sir Charles Grant Robert- 
son. Principal, Birmingham University, Bir- 
mingham, Eng, 1920-38 Author of England 
under the Hanoverians; etc, 

C. Gs. — Clifford Goes. Member of U.S 
Olympic Committee. 

C. G. S.— Charles,* Gabriel Seligman, 
r M.D. Former Professor of Ethnology, Uni- 
versity of London 

C. G. T. — C. Gordon Tether. Money 
Market Editor, the Financial Times, London 

C. G. W.«— Carter Godwin Woodson. 
Former Editor of Journal of Negro History 

C. H.— Charles - "* Hose. Member of the 
Sarawak State Advisory Council at West- 
minster, London, 1919/ 

C/H. A.— Charles Henry 1 Ambler. Emer- 
itus Professor of History, West Virginia Uni- 
versity, Morgantown, W.Va Authoi of His- 
tory of Transportation in the Ohio Valley; 

<r Francis H. Pierpont t 

C. H. B.-r-ChaHes Herbert Best, M.D. 
Director of Banting-Best Department of 
Medical Research, University of Toronto, 
Canada, 1941- . 'Co-discoverer of insulin, 
1921. r 

C. H. Be.— Charles H. Behre, Jr. Pro- 
fessor of (Economic) Geology, Columbia Uni- 
versity, New York, NY Member of Behre, 
Dolbear, and Company, consulting geologists 
and mining engineers, New York, N.Y. 

C. H. Br. — Sir Charles Herbert Bres- 
sey. Principal Technical Officer, British Min- 
istry of Transport, 1928-3$ 

C. H. *C.— Charles Herbert Colvin. Di- 
rector, Daniel Guggenheim School of Aero- 
nautics, New York University, 1941-44. 

C. H. C. B, — Charles H. Collins Baker. 
Research in Art History, Huntington Library, 
Calif Author of British Painting; etc. 

C. H. Cn. — C. H. Curran. Curator, Ameri- 
can Museum of Natural History, New York, 
NY. Author of Families and Genera of 
North American Diptera ; etc, 

C. H. Cr. — Charles Howard Crane. Ar- 
chitect, designer of Music Box and Guild 

* Theatres, New York, N.Y., etc. 

* 

C. H. D. — Charles H. Dennis. Former 
Editor of the Chicago Daily News. 

C. H. F. — Clarence Henry Faust. Dean 
of Humanities and Sciences *.nd Professor of 
English, Stanford University, Stanford, Calif. 
Co-author of Jonathan Edwards . 

C. H. H. — Carlton Joseph Huntley 
Hayes, Seth Low Piofessor of History in 
Colombia University Author of Historical 
of Modern Nationalism ; etc. »■ 


AND ' NAMES' OF 'CONTRIBUTORS 


c. H. Hr. — Chester Henry Houser. Cur- 
ator of die Embryologies! Collection, Depart- 
ment of Embryology, Carnegie Institution of 
Washington, Baltimore, Md. 

C. H. K.—- Clarence HiL Kelsey. Former 
Chairman of the Board of Title Guarantee 
and Trust Company 

C. H. K. B.— The Rev. Canon Charles 
Henry Snowier Houghton. Former Vicar 
of Saint John the Baptist, Knighton. 

C. H. Ky.*— Clarence Hamilton Ken- 
nedy. Professor of Zoology and E“tc~m 7 o?y 
Ohio State University, Columbus 3 
of Manual for the Study of the internal Anat- 
omy of Insects. 

C. H. L.— Cecil H. Lander. Professor of 
Engineering at Imperial College, London, 
1931-46. 

C. H. LaW.— Charles H. La Wall. For- 
mer Dean, Philadelphia College of Pharmacy 
and Science, Philadelphia, Pa 

C. H. L. J. — Charles Haven Ladd John- 
ston. Author of Famous Cavalry Leaders; 
etc 

C. H. M.— Conrad Henry Moehlman. 
Visiting Professor, School of Religion, Uni- 
versity of Southern California, Los Angeles, 
Calif Author of The Christian- Jewish Trag- 
edy; Protestantism’s Challenge; School and 
Church * The American Way; The Wall of 
Separation Between Church and State; etc 

C. Ho.— -Sir Charles Holroyd. Director, 
National Gallery, London 

C. Hoi. — -Carl Hollweg. Admiral. Former 
Director of Department in German Admiralty 
(Reichsmarineamt) Author of Unser Rechi 
auf dem U-Bootskrieg 

C. Hos. — Constance Hoster. Former Prin- 
cipal of Secretarial Training College for Edu- 
cated Girls and Women, London. Author, 
with Ellen, Countess of Desart, of Style and 
Title 

C. H. P. — Charles Herman Pritchett. 
Professor and Chairman of the Department 
of Political Science, The University of Chi- 
cago Author of The Tennessee Valley Author- 
ity. 

C. H. R, — Charles H. Reilly. Former Pro- 
fessor of Architecture, University of Liver- 
pool, England 

C. H. Rn. — Charles Howard Richard- 
son. Professor of Entomology, Iowa State 
College, Ames, la. 

C. H. T. — Crawford Howell Toy. Former 
Professor of Hebrew and Oriental Languages, 
Harvard University. 

C. H. Tu. — Cuthbert Hamilton Turner. 
Grinfield Lecturer on the Septuagint, 1925-27. 
Author of Studies in Early Church History; 
etc. 

C. H. Tut. — Charles H. Tuttle. Member 
of the Board of Higher Education of the City 
of New York. Member of Special Committee 
of National Crime Commission, 1927- . 

C. H. van T. — Claude Halstead van 
Tyne. Former Head of Depaitment of His- 
tory, University of Michigan, Ann Arbor, 
Mich. Author of Causes of the War for Inde- 
pendence; etc. 

C, H. V. S. — -Charles Humphrey Vivian 
Sutherland. Student of Christ Church, Ox- 
ford Author of Coinage and Currency in 
Roman Britain; Coinage in Roman Imperial 
Policy; The Romans in Spain, 

C. H. W.— -Camilla H. Wedgwood. Prin- 
cipal of Women’s College, University of Syd- 
ney, Austr., rt 9^5-44. 


C. J.— Charles Jamfs. Former Professor of 
Chemistry, U-F’crritJ of New Hampshire, 
Durham. K--. 

C. J. B.— -Charles Jasper Blunt. Colonel, 
R AOC. Served in World War I at Gallip- 
oli 

C. J. Bt.— Clarence Joseph Bulliet. 
Former Ait Critic, the Chicago Daily News 
Former Chicago C Critic, Art Di- 
gest , New York, _ , of Apples and 

Madonnas; The Significant Moderns. 

C. J. D. —Charles James Dunn. Lecturer 
in Modern Japanese School of Oriental and 
African Stud.es, London 

C, J. F. — -Charles James Fox. Lieutenant 
Colonel Former Chief Officer, London Sal-, 
vage Corps, and President of Association of 
Professional Fire Brigade Officers 

C. J. F£.— Constance Jocelyn Ffoulkes. 
Translator of Morellfs Italian Painters ; etc. 

C. J. Ph.— Carl Joachim Friedrich. Pro- 
fessor of Government and Director of the 
School lor Overseas Administration, Harvard 
University , Cambridge, Mass Author of The 
New Belief in the Common Man. 

C. J. G.— *Cyril John Gadd. Deputy 
Keeper, Egyptian and Assyrian Antiquities, 
British Museum, London. 

C. J. H. — Sir Charles John Holmes. Di- 
rector of the National Gallery, London, 
1916-28. Author^ of Constable; etc. 

C. J. Hk. — C. Judson Herrick. Emeritus 
Professor of Neurology, The Univeisity of 
Chicago. Author of Neurological Foundations 
of Animal Behavior; etc. 

C. J. J. — Charles Jasper Joly. Former 
Royal Astronomer of Ireland, and Andiews 
Professor of Astionomy in the University of 
Dublin, 1897-1906 

C. J. J. F.— Charles J. J. Fox. Former 
Principal of Physical Chemistry, Royal Insti- 
tute of Science, Bombay, India. 

C. J. L. — Sir Charles James Lyall. For- 
mer Secretary, Judicial and PL she Depart- 
ment, India Office, and Fellow of King’s 
College, London Author of Translations of 
Ancient Arabic Poetry; etc. 

C. J. Ln. — C. J. Livingstone. Industrial 
Fellow, Mellon Institute of Industrial Re- 
search. 

C. J. Mi.— Courtenay J. Mill. City Editor 
of The Times , London. 

C. Job. — Charles Johnston. Bengal Civil 
Service (retired). Orientalist, author and stu- 
dent of bird life. 

C. J. P. — C. John Phillips. Corning Glass 
Works, Coming, N.Y. Author of Glass: The 
Miracle Maker. 

C. J. P£.— Carl J. Potthoff, M.D. Na- 
tional Director of First Aid and Associate 
Medical Director, American Red Cross. 

C. J. Pn. — C. J. Pederson. Research As- 
sociate, Jackson Laboratory, E. I da Pont de 
Nemours & Company, Wilmington, Del 

C. J. Sh.— Rev. Charles John Sheb- 
beare, D.D, Chaplain to H.M. the King, 
1921-45. Author of Religion in an Age of 
Doubt; etc. 

C. K.— Charles Kerr, Jr. Transportation 
Engineer, Westinghouse Electric and Manu- 
facturing Company, East Pittsburgh, Pa. 

C. K. H.— Charles Kenneth Hobson. Au- 
thor of The Export of Capital * 



C. K. 0 .«**“Char!es K^y Ogden. Originator 
of Basic English. Organizer of the O • iU r , cr‘:'' 1 
Institute, London. Founder, Ba> i , 
Foundation. * 

C. Kr. — Clark Kerr. Chancellor of the Uni- 
versity of California, Berkeley, Calif. Co- 
author of Unions , Management and the Pub- 
lic . 

C. K. T.— Cheng Kwei Tseng. Research 
Associate, Scripps Institution of Oceanogra- 
phy, University of California. 

C. K. W.— Charles Kingsley Webster. 
Stevenson Professor of International History, 
London School of Economics, 1932- . Pre- 
paratory Commission to General Assembly, 
U N , London, 1945-46 Author of British 
-Diplomacy, 1813-1915; etc 

C. K. We. — 'Chester Keeler Wentworth. 
Principal Geologist, Honolulu Board of Water 
Supply, Honolulu, Haw. 

C. La. — Carney Landis. Professor of Psy- 
chology, Columbia T J n i v e r s ? tv Author of 
Personality and v ./. he Physically 

Handicapped Woman; etc. 

C. L. A.— -Charles L. Amick. Illuminating 
Engineer, General Electric Company, Cleve- 
land, 0 . Author of Fluorescent Lighting Man- 
ual . 

C. L. Bo. — Charles L. Bolte. Major Gen- 
eral. Director of Plans and Operations, 
General Staff, Department of the Army, 
Washington, D C. 

C. L. Bt.* — Carroll L, Bryant. National 
Director, Water Safety Service, American 
National Red Cross. Author of Swimming 
and Diving; Life Saving and Water Safety . 

C. Ld. — -Catherine Littlefield. Former 
Director, The Philadelphia Ballet Company, 
Philadelphia, Pa. 

C.-L. de B.— Charles-Louis de Beau- 
mont. Honorary Secretary, Amateur Fenc- 
ing Association, London. Author of Modern 
British Fencing; Fencing. 

C. Le. — Cal Lewis. Of The Manufacturing 
Clothier, New York, N.Y. 

Cl. F.— Clifford Fronde!. Associate Pro- 
fessor of Mineralogy and Curator of the 
Mineralogical Museum, Harvard University. 
Co-author of System of Mineralogy of Janies 
Dwight Dana and Edward Salisbury Dana 
(7th ed.). 

C. L. F. — C. L. Ferguson. Former Assist- 
ant Clerk, House of Commons, London, 

C. L. Fe.— -Carroll Lane Fenton. Author 
of Our Amazing Earth; co-author of The 
Rock Book; Story of the Great Geologists . 

C. L. Gn. — Charles Lewis Gazin. Curator 
of Vertebrate Palaeontology, U.S. National 
Museum, Smithsonian Institution, Washing- 
ton, D.C. 

C. L. Hs. — Carl L. Hubbs. Professor of 
Biology, Scripps Institution of Oceanography, 
University of California, La Jolla, Calif. Au- 
thor of Guide to the Fishes of the Great Lakes 
and Tributary Waters; etc, 

C. Li. — Caldwell H. Lipsett. Former Edi- 
tor, Civil and Military Gazette , Lahore, India. 

C. L. K. — Charles Lethbridge Kings- 
ford. Assistant Secretary, Board of Educa- 
tion, London, 1905-12. Author of Life of 
Henry V . 

C. LI. M. — Conwy Lloyd Morgan. For- 
mer Professor of Zoology and Geology, Uni- 
versity College, Bristol, England. Author of 
introduction to Comparative Psychology; 
etc. 


C. L. F. — C. L. Patton. Former President 
of the American Whist League. 

C. L. St. — C. L. Stewart. Professor of 
Agricultuial Economics and Chief in Land 
Economics, University of Illinois, Urbana. 

C. L. T.— Charles Lamar Thomas. As- 
sociate Director of Research, Sun Oil Co., 
Marcus Hook, Pa. 

C. L. V. M.— -Carroll L. V. Meeks. As- 
sociate Professor of Architecture and the 
History of Art, Yale University. 

C. L. W. — Charles Leslie Wrenn. Raw- 
linson and Bosworth Professor of Anglo- 
Saxon, Oxford Urn verity Fellow of Pem- 
broke College, On.'cil Aztr.cr of Beowulf , an 
edition; The English Language. 

C. L. Wn. — Carl Louis Wilson. Professor 
of Botany, Dartmouth College, Hanover, 

N.H. 

C. M.— Christopher Morley. Author of 
The Haunted Book Shop; Chimney smoke; 
Inward Hoi; Thunder on the Left; etc. 

C. Ma.— Charles Marriott. Art Critic, The 
Times, London, 1924-40. Author of Modern 
English Architecture; etc. 

C. M. A. — C. M. Austin. Commander, 
U S N. Formerly stationed at Washington, 

D. C. 

C. Mas.— -Charles Masson. Conservateur 
Mus6e du Luxembourg. 

C. M. Ay. — Cecilia Mary Ady. Honorary 
Fellow, St. Hugh’s College, Oxford Author of 
The Bentivoglio of Bologna; Milan Under the 
Sforza; Morals and Manners of the Quat- 
trocento; Pope Pius II. 

C. M. Br. — C. M. Breder, Jr. Chairman 
and Curator, Department of Fishes and 
Aquatic Biology, the American Museum of 
Natural History, New York, N.Y. Author of 
Field Book of Marine Fishes of the Atlantic 
Coast. 

C. M. Cd. — Charles Manning Child. 
Emeritus Professor of Zoology, The Univer- 
sity of Chicago. 

C. M. Cl. — Constance Margaret Cornell. 
Diplomatic Correspondent, The Glasgow 
Herald. 

C. M. Cr.— Charles M, Carpenter, M.D. 
Professor and Chairman of the Department of 
Infectious Diseases, School of Medicine, Uni- 
versity of California, Los Angeles, Calif. 

C. M. Cs. — Cecil Marvin Charles, M.D. 
Associate Professor of Anatomy, Washington 
University, St. Louis, Mo. 

C, M. Cy. — Clifford M. Carey. Director 
of Research, National Council of the Young 
Men’s Christian Associations, New York, N.Y. 
Author of Between Two Centuries. 

C. M. D. — Carlton Miles Dean. Assistant 
Manager, Engineering Sales, Monsanto Chem- 
ical Company, St. Louis, Mo. 

C. M. E. M.— Charles Marie Emmanuel 
Mangin. General Commanding the French 
V, VI and X Armies, 1916-18, and the French 
forces in Rhineland, 1918-19. 

C. M. H. — Charles Meyer Hardin. As- 
sistant Professor of Political Science, The 
University of Chicago. 

C. M. H. C. — Charles Manning Hope 
Clark. Professor of History, Canberra Uni- 
versity College, Canberra, Austr. Editor of 
Select Documents in Australian History, 1788- 
1850. ® 


C. Mi.— Carl TheJior/Mirbt. Former 
Professor of Church History in tje JJniversiiy 
of Marburg, Germany. Author of Fublizisiik 
im Zeilalter Gf&gor VII; Quellen zur Ge- 
schichte des Papsttkums*; e$£. * 

C. Mij.— Crfedomille ^ij&tovich. For- 
mer Senator of the Kingdom of Serbia Ser- 
bian Minister to the Court of St. James's, 
1895-1900 and 1902—03. Author Serbia 
and ike Serbians; etc. 

C. M. J. — -Rev. Charles Michael Jacobs, 

D. D. Former Professor of Church History 
and President of the Graduate School, Lu- 
theran Theological Seminary, Philadelphia, 
Pa, Editor of Luther’s Correspondence. 

C. M. K.— &ir Charles Malcolm Ken- 
nedy. Head of Commercial Department, For- 
eign Office, 1872-93. 

C. M. Kn. — C. M. Knowles. Former As- 
sistant Legal Adviser, Home Office, London. 

C. M. L.— Charles Mostyn Lloyd. Lec- 
turer and Head of the Department of Social 
Science and Administration in the London 
School of Economics and Political Science, 
University of London^ Assistant Editor of 
The New Statesman. 

C. Mn. — Colin Matheson. Keeper, Depart-^* 
ment of Zoology, National Museum of Wales, 
Cardiff, Wales Author of Changes in the 
Fauna of Wales; Wales and the Sea Fisheries. 

C. Mo. — Herbert Clifford Mortimer. 
Barrister-at-Law, Probate and Divorce Court, 
London. 

• 

C. Mon.-— William* Cosmo Monkhouse. 
English poet and art critic. Author of The 
Italian Pre-Raphaelites; Life of Turner; die. 

C. M. F. — Sir Charles Max Page. Fellow 
of the Royal College of Surgeons, London. 
Author of The Treatment of Fractures in 
General Practice; etc. 

C. M. S.**— Cecil M. Smith. Editor, Mu- 
sical America. Author of Musical Comedy 
America. 

C. M. Tr.— Carlisle Monroe Thacker. 
Solvay Process Corporation, Hopewell,' ®Va. 

C. N. E. — Carl N. Everstine. Research 
Assistant, Maryland Legislative Council. 

C. N. G. — C. Norman Guice. Formerly on 
faculty of Stephens College, Columbia, MA 

C. N. H.-— Clarence N. Hickman. Re- 
search Physicist, Bell Telephone Laboratories, 
Inc., New York, N.Y. 

C. N. P.— Cyril Northcote» Parkinson. 
Raffles Professor of History, University^ of 
Malaya, Singapore. Author of Trade in the 
Eastern Seas; War in the Eastern Seas (1793- 
1815). 

Co. B. — Cornelius Betten. Emeritus Pro- 
fessor of Entomology, Cornell University, 
Ithaca, N.Y. Author of The Caddis Flies ; or 
Trichoptera of New York State; etc. 

C. O. B.— Charles Otto Blagden. Dean, 
School of Oriental Studies, London, 1922-35. 

Co. C. — Colin Carmichael. Editor, Ma- 
chine Design. 

C. O. F. — Charles Owen Fairchild. Presi- 
dent, The Instrument Society of America®. 
Co-author of Pyrometric Practice . 

C. O. G. — Charles O. Gregory. Professor 
of Law, University of Virginia, Charlottes- 
ville, Va. Authof of Labor and the Law; co- 
author of Labor Law: Cases, Materials and 
Comments. 

C. P. — Rev. Charles Plummer. Former 
Fellow and Chaplain of Corpus Christi Col- 
» lege, Oxford. Author of Life and Time* 0} 
Alfred the Gredt. m # 
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C. Pa.— Cesarfc Paoli. Italian historian. 
Former Editpr of Archivio slonco iiabano 

€. P. 5.— Charles Paul e Boner. Associate 
IJfrector, Undei water Sound laboratory, 
Harvard Author f»t Laboratory 

Manual or Cir ft , Physics; etc 

C. P@,~— -Charles Palache. Emeritus Pro- 
fessor of Mineralogy, Harvard University. 
Co-author of Dana’s System oj Mineralogy. 

C. Pf. — Christian Pfister. Former Profes- 
sor at the Sorbonne, Paris Author of Etude 
sur le regne de Robert le Pieux ; etc 

C. P. I.— Sir Courtenay Peregrine 11- 
bert. Former Clerk of the House of Com- 
mons and Chairman of Statute Law Com- 
mittee. 

C. P V L.— Rev. Charles Patrick Lough- 
ran, S.J. Professor of Classics, St. Andrew 
on Hudson, Poughkeepsie, N,Y 

C. P.-li- — Chen Pu-lai. Secretary to 
Chiang Kai-shek. Former Editor, Shang Pao 
and China Times 

C. Pn. — Charles Parmin. Honorary 
Teacher of English, Lycee Marcel Gambler, 
LisieuXj Fr 

* C. P. N. — Charles P. Nash, Jr. Professor 
of Law, University of Virginia, Charlottes- 
ville, Va. 

C. P. 0.~ -Charles P. Olivier. Director 
of Flower Observatory and Cook Observa- 
tory, University jjf Pennsylvania, Philadel- 
phia, Pa. Author of Meteors; etp. 

C. P. S.— Clifford R Smith. Former Ed- 
itor, Department of Histpry of The First 
Church of Christ Scientist, Boston, Massa- 
chusetts. 

C. P. Sa.— -Charles Percy Sanger. For- 
merly of Lincoln’s r Inn, Barrister-at-Law. 

C. P. Sy.— Charles Perry Stacey. Colonel, 
Canadian Army. Director, Historical Section, 
Army Headquarters, Ottawa, Ont Author of 
Canada and the British Army ; The Canadian 
Army ^ 

C. P. W. — Charles P. Wood. Industrial 
Engineer, Lockwood Greene Engineers, Inc, 
New York, N Y. Author of Factors Control- 
ling the Location of Various Types of In- 
dustry. 

€. P. Y.*— Constantin Prodomos Yag- 
lou. Associate Professor of Industrial Hy- 
giene, Harvard University School of Public 
Health, 1938- . 

C. R,— Cecil Roth. Reader in Post-Biblical 
Jewish Studies, Oxford University, 1939- . 
Author of The Last Florentine Republic; etc. 

C. Ra. — Cornelia M. Raymond. Former 
Director, Bureau of Publications, Vassar Col- 
lege, Poughkeepsie, N.Y. 

C. R. Al.— Carl R. AddinalL Foreign Sci- 
entific Adviser of Merck & Co., Inc., Rahway, 
N.J. Author of Story of Amino Acids. 

C. R. B. — Sir Charles Raymond Beaz- 
ley. Emeritus Professor of History, Birming- 
ham University,. England, Co-author of His- 
tory ofJRussia ; author of Nineteenth Century 
Europe; etc. 

C. R. Bn. — Charles Ridgaway Bragdon. 
Consulting Chemical Engineer, Larchmont, 
N.Y. 

C. R. Br. — Rev* Charles Reynolds 
Brown, D.D. Former Dean, the Divinity 
School, Yale University, New Haven, Conn. 
Author of The Modern Man’s Religion ; etc. 

C. Re. — Charles Reitell. Partner, Steven- 
sorf, Jordan and Harrison, Inc ./management 
^engineers, New York, N.Y. 
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c. R. Pi.— Carl Russell Pish. Former 
Professor of American History, University 
of Wisconsin, Madison, Wis. Author of Amer- 
ican Diplomacy ; etc. 

C. R. Gy. —-Carl Raymond^ Gray^ Jr. Aid- 
minis traior of Veterans’ Affairs, Veterans 
Administration, Washington, D.C., I947""S3» 

C. R. H. — C. R. Houseman. CL the Brit- 
ish Oxygen Company Ltd , Research Labora- 
tory, Middlesex, Eng 

C. Ric.— Corrado Ricci. Former President 
of the Royal Institute oi Archaeology and 
History of the Aits. Author of II Correggio; 
etc 

C. R. K.— Charles Richard Kna ppett, 
M.D. Lecturer, of Bacteriology 

St. Mary’s Hosp ** ■ > ' ' . School, London 

C. R. Me. — Carl Richard Moore. Profes- 
sor of Zoology, The University of Chicago 

C. Rn.— Chaim Rabin. Cowley Lecturer of 
Post-Biblical Hebrew, Oxford University Au- 
thor of Ancient West-Arabian; The Zadokite 
Documents . 

C. R. Nb — Carl Robert Noller. Professor 
of Chemistry, Stanford University, Stanford. 
Calif. 

C. R. P.— -Chesley R. Perry. President, 
Rotary Club of Chicago, 111, 1944-45. 

Cr. R. — Chester Rapkin, Research Asso- 
ciate, Institute for Urban Land Use and Hous- 
ing Studies, Columbia University, New York, 
N Y. Author of Housing Market Analysis; co- 
author of Urban Traffic. 

C. R. Ro. — Clarence Rufus Rorem. Ex- 
ecutive Director, Hospital Council of Phila- 
delphia, Philadelphia, Pa Author of The 
Public’s Investment in Hospitals; Private 
Group Clinics; etc. 

C. R. S. — C. Richard Soderberg. Dean 
of Engineering. Massachusetts Institute of 
Technology, Cambridge, Mass. 

C. R. Wy. — Charles R. Whittlesey. Pro- 
fessor of Finance and Economics, University 
of Pennsylvania, Philadelphia, Pa Economist, 
the Penn Mutual Life Insurance Company. 
Author of International Monetary Issues. 

Cs. B.— -Carlos Baker. Chairman, De- 
partment of English, Princeton University, 
Princeton, N.J. Author of Hemingway : the 
Writer as Artist; Shelley’s Major Poetry. 

C. S. B. — Charles S. Braden. Professor 
and Chairman of the Department of History 
and Literature of Religions, Northwestern 
University, Evanston, 111. Author of Modern 
Tendencies in World Religions ; Religious 
Aspects of the Conquest of Mexico; etc. 

C. Se. — Charles Seignobos. Former Pro- 
fessor, Faculty of Letters, Sorbonne, Paris. 
Author of The Rise of European Civiliza- 
tion. 

C.Sey. — Charles Seymour. President, Yale 
University, 1937-50 Author of The Diplo- 
matic Background of the War; etc. 

C. S. F. — Sir Cyril Sankey Fox. Director, 
Geological Survey, India, 1939-43. 

C. S. G. — Charles Stuart Gager. Director, 
Brooklyn Botanic Garden, Brooklyn, N.Y., 
1910-43. Author of Fundamentals of Botany; 
etc. 

C. S. H. — Cornelius Searle Hurlbut, Jr. 
Associate Professor of Mineralogy, Harvard 
University. Co-author of Manual of Mineral- 
ogy; Minerals and How to Study Them. 

C. Si. — Charles Singer, M.D. Emeritus 
Professor of th<f History of Medicine, Univer- 
sity of London. Author of Greek Biology and 
Greek MedtUns; etc. 


rYbutoKs , 

C. Sk.— Clifford S^rock, Editor, Heating 
and Ventilating. 

C. S. K.— Clareacf Selby Kempff. Rear 
AdmLal, U S Navy (retired) Former By- 
drographer, Bureau of Navigation, Navy 
Department, Washington, D C. 

C. S. Kr„« — Chester Scoct* Keefer, M.D. 
Wade Professor of Medicine, Boston Uni- 
versity School of Medicine. 

C. S. L.— Charles Sumner Lobingier. 
Securities and Exchange Commission Officer, 
1934-46 Author of The Beginnings of Law; 
Extraterritorial Cases; etc. 

C. S. P.— Rev. Charles Stanley Phillips. 
Formerly of King’s College, Cambridge. Glad- 
stone Memorial Prize, 1904. 

C. S. Pa.— Rt. Hon. Charles Stuart Par- 
ker. Author of Life of Sir Robert Feel; etc. 

C. Sr.-— Charles Sawyer. Secretary, .US. 
Department of Commerce, Washington, D C. 

C. S. R. — C. Stanford Read, M.D. Lec- 
turer in Psychological Medicine, Bethlem 
Royal Hospital, and Clinical Psychologist to 
the West End Hospital for Nervous Diseases, 
London. Author of The Struggles of Male 
Adolescence ; etc. 

C. S. Ri.« — Clarence Self Ridley. General. 
Governor of the Panama Canal Zone, 1936-40. 

C. S. Rs.— Carl S. Roys. Professor of 
Electrical Engineering, University of Massa- 
chusetts, Amherst, Mass. 

C. S. S. — Sir Charles Scott Sherrington, 
M.D. Former Waynfiete Professor of Phys- 
iology, Oxford University. Nobel Prize for 
Medicine, 1932. Author of Thr Integrative 
Action of the Nervous System; etc. 

C. St.— Constantine Stanislavsky. Rus- 
sian theatrical producer. Founded, with V. N. 
Danchenko, the Moscow Art Theatre. Au- 
thor of My Life in Art. 

C. Str.— Carl Stripe. Manager, Stoker Di- 
vision, Combustion Engineering Company, 
Inc., New York, N.Y. m 

C. T. B.« — Clinton T. Bissell. Associate 
Consulting Engineer, National Board of Fire 
Underwriters, New York, N.Y. 

C. T. Bs. — Charles Thomas Brues. 
Emeritus Professor of Entomology, Harvard 
University. Author of Insects and Human 
Welfare; etc. 

C. T. C. — Sir Cecil T. Carr. Editor of 
Statutory Rules and Orders , 1923-43. Au- 
thor of Law of Corporations; etc. 

C. Te.—Sir Charles Bruce Locker 
Tennyson. Former Deputy Director of the 
Federation of British Industries. 

C. T. H. — Charles T. Haven. Co-author 
of The History of the Colt Revolver and 
Automatic Arms , Their History } Develop- 
ment and Use. 

C. T. H. W.— Sir Charles Theodore 
Hagberg Wright. Former Librarian and 
Secretary of the London Library. 

C. T. O. — Charles Talbut Onions. 
Reader in English Philology, Oxford Univer- 
sity, 1927- . Joint Editor, Oxford English 
Dictionary , 1914-33. 

C. T. R. — C. Tate Regan. Director, British 
Museum (Natural History), London, 1927- 
38. Author of British Freshwater Fishes; etc. 

C* V. C.— Chester V. Clifton. Colonel, 
U S. Army. Assistant to the Chairman, Joint 
Chiefs of Staff, Washington, D.C. 



C. V. B.~ Charles pickery Drysdale. 
Director of Scientific Research* Admiralty, 
> IQ 29 - 34 - % 

C. V. U.-*— Cecil Vivian XJsborne. Vice- 
Admiral, formerly with Royal Navy. Author 
of The Conquest of Morocco; Smoke on the 
Horizon. * 

C. W.— Charles Wright. Of Messrs. 
Henry Head and Company, Ltd., Brokers, 
London. Co-author of of Lloyd’s. 

C. Wa. — -Sir Charles Walston. Former 
Slade Professor of Fine Art, Cambridge Uni- 
versity. Author of Greek Sculpture and Mod- 
ern Art. 

C. Was. — Carleton Wolsey Wash- 
borne. Superintendent of Winnetka, 111 ., 
schools, 1919-45. Author of Adjusting the 
School to the Child; etc. 

C. W. B. — Carl W. Bishop. Associate Cur- 
ator of the Freer Gallery of Art, Smithsonian 
Institution, 1922-42. 

C. W. Be.— -Clarence W. Balke. Research 
Director, Fansteel Metallurgical Corporation, 
North Chicago, III., 1916-48. 

C. W. C. O. — Sir Charles William 
Owdwick Oman. Member of Parliament 
for Oxford University, 1919-35. Author of A 
Short History of England . 

C. W. D. — C. W. Dannatt. Lecturer in 
Assaying, Imperial College of Science and 
Technology, London. 

C. W. Da. — Christopher William Daw- 
son. Barrister-at-Law. British Colonial Ad- 
ministrative Service (retired). 

C. We. — Cecil Weatherly. Former 

Scholar of Queen’s College, Oxford. 

C. W. E.— Charles William Eliot. 
President of Harvard University, 1869-1909. 

C. W. Ee.— C. Wesley Eisele, M.D. As- 
sociate Professor of Medicine, University of 
Colorado School of Medicine, Boulder, Colo. 

C. W. F. N. — (Cuthbert) Wilfrid Fran- 
cis Noyce. Master at Charterhouse School, 
Godaiming, Surrey, Eng. Writer. Member of 
Meunt Everest Expedition, 1953. Author of 
Mountains and Men; Scholar Mountaineers; 
South Col . 

C. W. G.— Claude William Guillebaud. 
Lecturer in Economics, Cambridge Univer- 
sity. 

C. W. Gm. — Cornelius W. Gillam. As- 
sistant Professor of Business Law, School of 
Business, The University of Chicago. Author 
of A Casebook of Law and Business; A Text- 
book of Law and Business. 

C. W. H. — Charles Wilson Hackett. 
Professor of Latin-American History, Uni- 
versity of Texas, Austin, Tex. Author of The 
Mexican Revolution and the United States 
( iq 10-1926). 

C. W. He. — Charles W. Hinkle, Major, 
U.S. Air Force. Office, Secretary of Defense, 
Washington, D.C. 

C. W. M.— C. W. Metz. Professor of 
Zoology and Director of the Zoological Lab- 
oratory, University of Pennsylvania, Phila- 
delphia, Pa. 

C. W. Mr. — Clarence Weinert Muehl- 
berger. Toxicologist, Michigan Department 
of Health, Lansing, Mich. 

C. W. N. — Chester William Nimitz. 
Commander in Chief, Pacific Fleet, 1941-45. 

C. Wr. — Clark Wissler. Consulting An- 
thropologist, Bishop Museum, Honolulu, 
Haw., 1920-47. Author of The American 
Indian; etc. 


C. W. R.—! Rev. Charles W. Reinhardt, 
S.J. Professor of History and German, St. 
Andrew-on-Hudson, Poughkeepsie, N Y. Au- 
thor of An Outline of Roman History . 

C. W. Ro.— -Sir Charles Walker Robin- 
son. Major General. Governor and Secretary, 
Royal Military Hc-mis.!, ChPsea, 1895-98. 
Author, Strategy s, Ac •: 'y,.w War; etc. 

C. W-Sfa. — -Cecil Woodham-Smith. Au- 
thor of Florence Nightingale; The Reason 
Why. ' 

C. W. T.— Charles Warren Thornth- 
waite. Director, Laboratory of Climatology, 
The Johns Hopkins University, Seabrook, 
N J Former Principal Climatologist, U S Soil 
Conservation Service D.C. Au- 
thor of Internal I ; *1 „ he United 

States ; etc. 

C. Wtr. — Charles Winter. Barrister-at- 
Law, Gray’s Inn, London 

c. W. W. — Sir Charles William Wil- 
son. Former British Commissioner on the 
Servian Boundary Commission. Author of 
From Korti to Khartum; etc. 

C. Z. — Carl Zeisberg. President, U.S. 
Table Tennis Association. 

C. Z. K.— Charles Z. Kiauder. Former 
Consulting Architect, Harkness Memorial 
Dormitories, Yale University. 

D. A. — Sir David Anderson. Former senior 
partner in the firm of Mott, Hay and Ander- 
son, consulting engineers. 

D. A. D. — Dorothy Anne Bonder e. 
Former Professor of English Literature, 
William Woods College, Fulton, Mo. Author 
of Four Centuries of Description; etc. 

D. A. Gd. — David Alexander Guild. 
Sheriff -Substitute of Lanarkshire at Glasgow, 
Scot. Author of The Law of Arbitration in 
Scotland . 

D. A. G. R. — Donald A. G. Reid. Prin- 
cipal, Brixton School of Building, London. 
Author of Building Science. 

D. A. H. — Daniel Andreas Haakonsen. 
Lecturer in Norwegian Literature, University 
of Oslo, Oslo, Nor. Author of Skabelsen i Hen- 
rik Wey elands diktning. 

D’A. Me. — D’Arcy McNickle. Director, 
Branch of Tribal Relations, Bureau of Indian 
Affairs, U S. Department of the Interior, 
Washington, D.C. Author of The Surrounded; 
They Came Here First . 

D. A. P. — Douglas Archibald Porteous. 
Deputy Government Actuary, London. Au- 
thor of Pension and Widow’s and Orphan’s 
Funds . 

D. A. S.— Damon Alvin Spencer. In 
Charge, Sheep, Goats, and Animal Fibers, 
Bureau of Animal Industry, U.S. Depart- 
ment of Agriculture, Washington, D.C. 
Author of Factors That Influence Wool Pro- 
duction of Range Rambouillet Sheep; etc. 

D. A. W. — -David Alec Wilson. Author 
of The Truth about Carlyle; Carlyle till Mar- 
riage; Carlyle at His Zenith; etc. 

D. B. — David Baxandall. Former Deputy 
Keeper of the Science Division, Science 
Museum, South Kensington, London. 

D. Bea. — Donald Bear. Former Director, 
Santa Barbara Museum of Art, Santa Barba- 
ra, Calif. Author of Russell Cowles; Prelude. 

D. Bh. — Douglas Bush. Professor of Eng- 
lish, Harvard University. 

D. B. K. — David B allin Klein. Professor 
of Psychology, University of Texas, Austin, 
Tex. Author of General Psyckeldgy* 


D. B. M.— Duncan %!aek MacDonald, 
D.D. Professor of Semitic Languages, Hart- 
ford Theological Seminar^ ^ S', 2 -193” Au- 
thor of Development of T'.sc c~:. 

Jurisprudence and Constitutional Ttteor 
etc. $ * >!<s • 

D. B. Mh.— Dorothy B. Marsh. Good 
Housekeeping Institute, New Y 3 rk, N.Y. 

D. B. Mn.- Dean B. Pro- 

fessor of Astronomy, University of Michigan, 
Ann Arbor, Mich. 

D. Br.— -Dirk Brouwer. Director of the 
Observatory, Yale University. Editor of the 
Astronomical Journal. 

D. Bru. — »Dsfoid Brunt 4 Professor of Me- 
teorology, Imperial College of Science and 
r rech’' rt1 cc:y London, 1934- . Author of 
. ' : v „ j for Everybody ; etc. • 

D. B. S.— D^vid Barnard Steinman. 
Founder, President, 1934-36, National Society 
of Professional Engineers. Author of A Prac- 
tical Treatise on Suspension Bridges, Their 
Design, C onstruction, and Erection; etc. 

D. C.— Sir David Thomas Chadwick. 
Secretary of the Imperial Economic Commit- 
tee, 1927-46. 

D. C. Br. — Dorrance Crawford Bron- * 
son. Actuary, The Wyatt Company, Wash- 
ington, D.C. 

D. C. C. — Delmer Clair Cooper. Asso- 
ciate Professor of Genetics, University of 
Wisconsin, Madison, Wis. - 

D. C. Cr.—^Donald^C. Cutter. Instructor 
in History, San Diego State College, San 
Diego, Calif. • 

D. C. H.— Daniel Clarence Holtom. 
Haskell Lecturer, The University of Chicago, 
1940. Professor, Theology Department, 
Aoyama Gakuin, Tokyo, 5936-40. Author of 
The National Faith of Japan*; Modern Japan 
and Shinto Nationalism; etc. m m 

D. C. M.— • Dana C. Munro. Former Pro- 
fessor of Mediaeval History, Princeton Uni- 
versity. Author of Middle Ages; A Source 
Book of Roman History; Co-author, Essays 
on the Crusades . 

D. C. McD.—~ D. Clay McDowell. Execu- 
tive Secretary, Institute of Tropical Meteor- 
ology, University of Puerto Rico, Rio Piedrhs, 
P.R. 

D. C. McM. — Douglas C. McMurtrie. 
National Editor of American Imprints In- 
ventory, 1937-41. Author of The Golden 
Book ; American Type Design ; etc. * 

D. Co. — Dorothy Cocks. Director of Ad- 
vertising for the Marinello Company, New 
York, N.Y. Author of The Etiquette of 
Beauty. 9 

D. Coc. — Douglas Bennett Cockerell. 
Former partner of Douglas Cockerell and 
Son, Bookbinders. Author of Bookbinding 
and the Care of Books; etc. 

D. C. Pe. — Dorothy Constance (Mrs. 

C. S.) Peel. Former Departmental Editor of 

Queen. Former Editor of Hearth and Home 
and Woman . Author of My Own Cookery 
Book ; etc. • # 

D. Cr. — Douglas Colyer. Air Marshal. Civil 
Air Attache to British Embassies at Paris, 
Brussels, The Hague and Rome, 1947- . 

D. C. S. — Revf Professor David Cap ell 
Simpson, D.D. Oriel Professor of Inter- 
pretation of Holy Scripture, Oxford Univer- 
sity, 1925- . Canon of Rochester Cathedral. 

D. C. Sh.— David Clyde Smith* Professor 
of Agronomy* tyiiversity of Wisconsin, M&di- 
s&n, Wis. * m ~ ~ 
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Aisistant at ,o?cr:a^e scr.oo. ^on- 

bi.dge, Kent '19:9-* . Author of The Eeig ~ or 
K&g i 7 :^, The British Eupz-c; 

G?C . \ • * 

B. C. To.-P^v. Duncan Creeps 

Tovey. Feeder Assistant Master,^ ^ E:gh 

College. Editor of 2 "&*j j^eut^s o> jl he, 'cs 

Gtcy: ett. 

D. €. T. T .—David Chris topherJT-a- 
herne Thomas. Assistant Lsctuier. Coun- 
auid Institute of Art, University oi London. 


Author of Cezanne; Tuner. Joint compiles, 
TVite Hundred Years of the Royal Acad- 
emy 1760-1868 { catalogue of E^ova. Academy 
winter exhibition,* London, zgS’S^) ana 
Dutch Pictures 1450-1750 (RA, 1952-53)* 


D. C# W.— David Cleveland Wimer. 
Piofessor of Soil Physics, University of Illi- 
nois, Oban a, Hi. • 


D. D. B. — Donald D. Brand. Professor 
and Chairman of the Department of Geog- 
raphy, University of Texas, Austin, Tex. Au- 
thor of QuirogafVi Mexican Mimic? pic. 


D. D. C.-T.* — Dorathy Daisy Cotdng- 
ton-T^ylor. Director, Good Housekeeping 
^Institute, 1924-4.0. Former .Associate Editor, 
Homes and Gardens. 


D. D. L. — Don Divance Lescofeier. 
Professor of Economics, University of Wis- 
consin, Madison, Wis., 1918- . Author of 
The Labor Market; Co-author of Population 
Problems; Can Business Prevent* Unemploy- 
ment? ; etc. 


D.^ D. P.—David D. Pratt. Assistant Di- 
rector, Chemical Research Laboratory, Ted- 
dington, Middlesex, Eng. 


D. D. W. — David Duncan Wallace. 
Former Professor of History and Economics, 
Wolf oid College J3p*arianburg, S.C. Author of 

Life of He®.ry Laurens ; etc. 

<® 

D. E.— David Ewen. Author of Music for 
the Millions: From Bach to Stravinsky; The 
Bookyof Modern Composers; Music Comes 
to America; etc. 

D. E. C.— Donald E. Cassels, M.D. As- 
sociate Professor of Pediatrics, The University 
of Chicago Medical School, Chicago, III 

DAE. PI. — Rev. Dorn. E. Horne. Down- 
side Abbey, Bath. 


D. E. Mb — Donald E. McCown. Associ- 
ate Professor of Archaeology, the Oriental In- 
stitute,* The University of Chicago. Field Di- 
rector, Joint Expedition to Nippur. Author of 
Comparative Stratigraphy of Early Iran; co- 
author of Tall-I-Bakhn A, Season of 1932. 


D. E. M. G. — Dorothy Ellen Marion 
Gardner. University Reader in Child De- 
velopment and Head of the Department of 
Child Development. Institute of Education, 
University of London. Author of The Chil- 
dren's Play Centre; Education Under Eight; 
Testing Results in the Infant School . 


D. E. S. — David Eugene Smith. Former 
Professor of Mathematics, Teachers College, 
Columbia Univeisity. Author of History of 
Modern Mathematics; etc. 


9. E. Sp. — Bomina Eberle Spencer. 
Assistant Professor of Physics, Brown Uni- 
versity, Providence, R.I. 

D. E. Wd. — -David E. ^iegand. Senior 
Physicist, Armour Research Foundation, Illi- 
nois Institute of Technology, Chicago, 111. 

D. F. B. — Donald F, Bond. Piofessor of 
English, The University of Chicago. Co-editor 
of .4 Ctyticai Bibliography oi French Liter a- 
^Ture'vol. iv. The Eighteenth Century . 



Roicl ^rc.esso* cf Music, University of Edin- 
b^igh. Sect., 1914-40. Author of Essays in 
Musical Analysis comprising the Classical 
Concerto; The Goldberg Variations. 

D. F. Tr.— Donald F. Taylor. Chief 
Chemist, Far steel Metallurgical Corporation, 
North Chicago. 111. 

D. G. — Denis Ro Heston Gwynn. Re- 
search Professor of Modem Irish History, 
University College, Cork, Ire. Author of 
Daniel O'Connell; History of Partition; Life 
of John Redmond; etc. 

D. Ga.— -Daniel Garber. Painter, Member 
of Faculty, Pennsylvania Academy of Fine 
Arts, Philadelphia, Pa., 1909- . 

D. Gd. — Dorothy Good. Member of the 
staff of the American Geographical Society, 
New York, N.Y. Co-author of Japan: A 
Geographical View. 

D. Ge. — David (William) Greene. As- 
sistant Professor, School of Celtic Studies, 
Dublin Institute for Advanced Studies. Duo- 
lin, Ire. Member of the Royal Irish Academy. 

D. G. H. — David George Hogarth. 
Former Keeper oi the Ashmolean Museum, 
Oxford, President of the Royal Geographic 
Society, 1925-27. Excavated at Paphos, 188S; 
Naucratis, 1889 and ^903 ; Ephesus, 1904-05; 
Asyut, 1906-07. Author of The Nearer East ; 
The Ancient East; etc 

D. Gi. — Sir David Gill. H.M. Astronomer 
at the Cape of Good Hope, 1879-1907. 

D. G. K.— Dattatreya Gopal Karve. Ex- 
ecutive Editor, Bombay District Gazeieers (re- 
vision). Author of Federations; Population 
Problem, in India . 

B. Gry. — Dorothy GraSy. Curator of col- 
lections. Drexel Institute, Philadelphia, Pa., 
1934-45. Author of Parade of American Art 
senes. 

D. G. Z. — Donald Guyer Zink. Superin- 
tendent, Chemical Products Department, 
Stanolind Oil and Gas Company, Tulsa, Okla. 

D. H.* — David Hannay. Former British 
Vice-Consul, at Barcelona. Author of Short 
History of Royal Navy , 1217-1688; etc. 

B. H. A.— Donald Hatch Andrews. Pro- 
fessor of Chemistry and Director, Cyrogeny 
Laboratoiy, The Jonns Hopkins University, 
Baltimore. Md. 

XX He.*— Dudley Heath. Author of Minia- 
tures; Tradition and Modern Schools; etc. 

D. H. L. — Dickson H. Leavens. Former 
Research Associate, Cowles Commission for 
Research in Economics. The University of 
Chicago. Author of Silver Money. 

D. H. Lr. — Derrick Henry Lehmer. As- 
sociate Professor of Mathematics, University 
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E. Da.— Eloise Davison. Director, Herald 
Tribune Home Institute, New York, NY. 

E. D. A.— Edgar Douglas Adrian, M.D. 
Professor of Physiology in Cambridge Uni- 
versity, 1937- . Nobel Prize for Medicine, 
1932 Author of The Mechanism of Nervous 
Action; etc. 

Ed. B.— Edward Bower. Director, British 
Industries Fair, London. 

E. De. — -Ernest Dale. Economist, Amer- 
ican Management Association, New York, 
N.Y. 

E. de W.- — Ernest De Weerth. Stage de- 
signer, Max Reinhardt Productions in Amer- 
ica, etc. 

Ed. G. — Edward Girden. Professor of 
Psychology, Brooklyn College, Brooklyn, N.Y. 

Ed. M. — Eduard Meyer. Former Professor 
of Ancient History in the University of Ber- 
lin. Author of Geschichte des Altertums; etc. 

E. D. M. — Edward Barley Miller. Lieu- 
tenant Colonel. Author of Modern Polo; etc. 

E. D. Mac!. — Sir Edward Douglas Mac- 
Lagan. Governor of the Punjab, 1921-24. 
Lieutenant Governor, 1919-21. Former Presi- 
dent of Royal Asiatic Society. 

E. D. ML— Elmer Drew Merrill. Arnold 
Professor of Botany; former Administrator 
of Botanical collections and Director of 
Arnold Arboretum, Harvard University. Au- 
thor of Plantae Elmerianae Borneenses; Dis- 
cussion and Bibliography of Philippine Flow- 
ering Plants; etc. 

E. D. P. — Everett Dudley Plass, M.D. 
Former Professor of Obstetrics and Gynaecol- 
ogy, State University of Iowa, Iowa City, la. 
Author of Obstetrics for Nurses. 

Ed. P. F. — Edward Paul Farrell. Student 
at the Dominican House of Studies, Wash- 
ington, D.C. Author of The Theology of Re- 
ligious Vocation. 

E. D. R. — Sir Edward Denison Ross. 
Director, School of Oriental Studies, London, 
and Professor of Persian in the University of 
London, 1916-37. Author of Eastern Art and 
Literature; The Persians; etc. 

E. D.-Ra. — Emilius C. Delme-Radcliffe. 
Lieutenant Colonel. Author of Falconry: 
Notes on the Falconidae used in India in 
Falconry. 

E. D, T. J.— Evan David Thomas Jen- 
kins. Professor of Classics, University College 
of Wales, Aberystwyth, 1938-47. 

E. D. Ts. — Elbert Duncan Thomas. Sen- 
ator from Utah, 1933-51. Professor of Political 
Science, University of Utah, Salt Lake City, 
I 924 - 33 - 

Ed. W.~~ Edward Pearson Warner. Pres- 
ident of the Council, International Civil 
Aviation Organization, Montreal, Canada. 
Author of The Aviation Handbook; Airplane 
Design . 

Ed. Ws. — Edward Wichers. Chief, Divi- 
sion of Chemistry, National Bureau of Stand- 
ards, U.S. Department of Commerce, Wash- 
ington D.Q. * * 


E. E.— Earl Franklin English. Dean of 
the Faculty, School of J - ir-c'/vr.. and Pro- 
fessor of ’curndlsn, c' Missouti, 

Columbia, Ko Author o: in Jour- 

nalistn; Introduction to* J oiqrnalistn Research 
Methods; co-author of SchUaHic Journalism 

E. EL A.- -Eugorc E.' Agger. Professor 
and r.eac M 're .epartmenfc V Economics 
and Director of Bureau of Economic and 
Business Research, Rutgers University^ New 
Brunswick, N J Author of The Budget in the 
American Commonwealth ; etc. 

E. E. B. —Edward E. Bennett. Professor 
of History and Political Science, Montana 
State University, Missoula, Mont. 

E. E. Bs.— -Sir Edward Ettingdene 
Bridges. Permanent Secretary to H.M. 
Treasury, London. 

E. E. C. — Elliott E. Cheatham. Professor 
of Law, Columbia University, New York, N Y 
Editor, Cases on the Legal Profession; co- 
editor, Cases on Conflict of Laws. 

E. E. De. — E. E. Dale. Research Profes- 
sor of History, University of'Oklahoma, Nor- 
man, Okla. Author of J'he Range Cattle In- 
dustry; Cow Country; etc. 

E. E. DeT. — Ernest E. BeTurk. Profes-^ 
sor of Soil Fertility, University of Illinois, 
Urbana, 111 . 

E. E. E. — E. E. Evans. Lecturer in Geog- 
raphy, University of Belfast, N.Ire. 

E. E. Es. — Everett Eugene Edwards. 
Agricultural ^Historian, Division of Statistical 
and Historical Research, Bureau of Agricul- 
tural Economics, U.S? Department of Agri- 
culture, Washington, D.C., 1927- . Editor 
of Agricultural History, 1931- . 

E. E. F. — Edward Elway Free. Consult- 
ing chemist and physicist. Lecturer on Out- 
lines of Science, New York University, 1926- 
34. Author of Pocket Guide+to Science. 

E. E. H. — Edward Everett Hale. Amer- 
ican writer. Author of The Man Without a 
Country. 

E. E. He. — Edgar Erskine Hume, -M.D. 
Brigadier General, formerly with U.S. Army. 
Commanding Officer, Winter General Hos- 
pital, Topeka, Kan., 1942-43. Former Asso- 
ciate Editor, Annals of Medical History. 

E. E. K.—Edward Ernest Kellcttt. 
Former literary critic and author. Former 
Senior English Master, the Leys School, Cam- 
bridge, Eng. Author of Suggestions; Fashion 
in Literature; The Northern Saga; etc. 

E. E. L. — Edward Ernest Long. British 
journalist. * * 

E. En. — Edward Epstean, Former Treas- 
urer and Director, Walker Engraving Corpo- 
ration, New York, N.Y. 

E. E. R. — Edgar Eugene Robinson. Di- 
rector, Institute of American History, and 
Executive Head, Department of History, 
Stanford University, Stanford, Calif. Author 
of The Presidential Vote; The New United 
States; The Evolution of American Political 
Partus. 

E. E. S. — Edward Ernest Sikes. Former 
Fellow, President and Lecturer, St.^ John’s 
College, Cambridge. Newton Student at 
Athens, 1890. Editor of Aeschylus’ Prometheus 
Vinctus, 1898; The Homeric Hymns, 1904. 
Author of Anthropology of the Greeks; etc. 

E. E. Sh. — Eb£n E. Smith, M.D. Captain, 
Medical Corps, U.S. Navy, 1941- . Editor, 
US. Naval Medical Bulletin; Instructor in 
History of Medicine, US. Naval Medical 
School, Washington, D.C. 

E. E. SI.— Slosson. Author of Great 
American Univer sities; Snapshots oj Scftnce ts. 
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E. E. Sm.— l£rne#c Ellsworth Smith, 

M. D. Forjnar s-rr:a!:*t :r. Experimental Med- 
icine and Cl^i.c.' A. 4 'C- 

E. T.— Ernest* Edgar Thum. Editor, 
Metal Progress /futfaor of Practice Book in 
Elementary MetaiCrgy ; Editor and Compiler 
of National Emergency Steels ; etc. 

E. E. Wa.—E. E. Ware. The Sberwin- 
Williams Company, Cleveland, O. 

E. E. Wi.— -Edwin Eliott Willoughby* 
Chief Bibliographer, The Folger Shakespeare 
Library, Washington, D.C., 1935- . Author 
of The Times and Books of William laggard; 
etc. f 

E. F. A.— Edwafd F. Albee. Former Pres- 
ident of the Keith-Albee Circuit, New York, 

N. Y. r 

E. F. Be. — E. F. Bullene. Major General, 
U.S. Army. Chief Chemical Officer, U S. De- 
partment of the Army, Washington, D C. 

E. F. B. G.— Elinor F. B. Grogan (Lady 
Grogan). Author of articles on Balkan sub- 
jects in the Nineteenth Century ; New Europe; 
etc. r 

r E. F. C. — E-Igcnc Francis Clark. Secre- 
r tary, Dv ..r >_ ’* College, Hanover, N H., 
1918-30. Former Editor, 150 Years of Dart- 
mouth College; Dartmouth Alumni Magazine, 

E. F. D.— Edward French Dow. Profes- 
sor of Government and Head of the Depart- 
ment of History and Government, University 
of Maine, Orono, Me. 

E. F. G.— Edwin Francis Gay. Professor 
of„ Economic History, H^vard University, 

: 924-3 6 Member of Research Staff, Hunting- 
ion Libiary, San Marino, Calif, 1936-46. 

E. F. H.— Eldred Frederick Hitchcock. 
Director Sisal Estates, Ltd., Bird and Com- 
pany (Africa), Ltd. During World War I, 
Government Wool Statistician and Deputy 
Director, Wool Textiles, War Office, London. 

E. FI. — Eugcn Fischer. Author of Kriegs - 
schuldfragc und Aussenpolitik and Holsteins 
grosses Nein. 

E. F. J.— Ernest Fraser Jacob. Chichele 
Professor of Modern History, Oxford Univer- 
sity. Fellow of All Souls College, Oxford. 
Adthor of Essays in the Conciliar Epoch; 
Medieval Humanism and the Renaissance; 
The Register of Archbishop Henry Chichele . 

E. F, L. — Edward F. Law. Messrs. Riley, 
Harboyd and, Law, consulting metallurgists 
and chemists. 

r * 

E. F. La,- — Edward Frederick Lawson, 
4 th Baron Burnham. Major General. Di- 
rector of Public Relations in the War Office 
and 'Senior Military Advisor to Ministry of 
Information, 1942-45. 

E. F. M.-S. — Elizabeth F. Malcolm* 
Smith. Former Fellow of Newnham College, 
Cambridge. 

E. F. O.— Edwin F. Orlemann. Assistant 
Professor of Chemistry, University of Cali- 
fornia, Berkeley, Calif. 

3 . E. Ph. — Everett Franklin Phillips. 
Former Professor of Apiculture, Cornell 
University, Ithaca, N.Y. Author of Beekeep- 
ing. 

E. Fr.— Edward Fuller. ^Compiler of In- 
ternational Handbook of Child Care and Pro- 
tection. Editor, The World's Children , Lon- 
don. 

B» F. R. — Eleanor F. Rathbone. Member 
of Parliament Gffid.) Combined English Uni- * 
^ersjtiesr, i929~/;6. 
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E. F. Rg,— Edward F. D 

Assistant Professor of N. :: 

Medical School, Chicago, 111. Staff member, 
Michael Reese Fo«=™>pJ and Ml Sinai Hos- 
pital, Chicago. SV* - : - author, . Thera- 
peutics in Inlet 9 ?/ - / Arthritis and 

Allied Conditions. 

E. F. S.— Edward Falrbrother Strange. 
Lieutenant Colonel. Former Keeper of Wood- 
work, Victoria and Albeit Museum, London. 
Author of Chinese Lacquer; /lowers and 
Plants for Designers and Scnooh; etc. 

E. F. S. B.— Lady Dilke. Author of 
French Painters of the Eighteenth Century; 
etc. 

E. F. W.— Eltinge Fowler Warner. 
Publisher, Field and Stream , New York, NY. 

E. F. Wn. — Edward Foss Wilson. Pres- 
ident, Wilson and Company, Inc, Chicago, 
111 ., 1934- . 

E. F. Wr.— Elizabeth Farrar Wecter. 
E. G.— Sir Edmund Gosse. Former As- 
sistant Librarian, British Museum, London 
Author of History of Eighteenth Century 
Literature; etc. 

E. Gar.— -E. Garcke. Former Managing 
Director of British Electric Traction Co., Ltd. 
Author of Manual of Electrical Undertaking; 
etc. 

E. G. Bor.— Edwin Garrigues Boring. 
Professor of Psychology, Harvard Univer- 
sity. Author of History of Experimental Psy- 
chology; The Physical Dimensions of Con- 
sciousness; Co-editor of Psychology: A 
Factual Textbook; etc. 

E. G. Bow. — E. G. Bowen. Professor of 
Geography and Anthropology, University 
College of Wales, Aberystwyth. 

E. G. Br.— Elmer Grlmshaw Butler. 
Vice-President, the American Society of Zo- 
ologists, 1946. Professor of Zoology, Prince- 
ton University, 1937- . Chairman of De- 
partment of Biology, 1933- 

E. G. C. — E. Gladys Clarke. Former 
Principal of the National Training College 
of Domestic Subjects, London. 

E. G. Co.-— Ernest George Coker. For- 
mer Professor of Civil and Mechanical En- 
gineering, and Dean of the Faculty, Univer- 
sity of London. 

E. G. G. — E. G. Gardner. Former Pro- 
fessor of Italian at University College, Uni- 
versity of London. Author of Dante; Dante 
and the Mystics. 

E. . G. Gr. — Eugene Gifford Grace. 
Chairman and Director, Bethlehem Steel Cor- 
poration and Bethlehem Steel Company. 

E. G. H. — Earl Grant Harrison. Dean of 
the^ Law School and former Vice-President, 
University of Pennsylvania, Philadelphia, Pa. 
Practising lawyer. 

E. GL— Eric Gill. Sculptor and engraver. 
Author of Work and Property. 

E. G. K. — E. Gordon Keith. Associate 
Professor of Finance, Wharton School of 
Finance and Commerce, University of Penn- 
sylvania, Philadelphia, Pa. 

E. GL— Lord Edward Gleichen. Major 
General. Former Equerry to H.M. the King. 
Served in the South African War and in 
World War I. 

E. G. M. — Edwin. George Morgan. Lec- 
turer in English, University of Glasgow, Glas- 
gow, Scot. Translator of Beowulf . 

E. G. Me. — Elizabeth Glen McAllister. 
Member of the Executive, Town and Coun- 
try Planning Association, London. Co-author 
of Town and Country Planning; Joint Edi- 
tor of Homes,/ owns and Countryside . 


IRIBUTOKS 

E. G. 'P.— Edwar^ Greydon Pickets. 
President, Specialized Instruments Corp , San 
Carlos, Calif 

E. Gr.— Ernest Arthur Gardner. Vice 
Chancellor of the University of London, 
1924-26 Foimer Yates Professor of Archae- 
ology, Umveisity College, University of Lon- 
don. Author of The Art of Greece. 

E. G. R. — Ernest George Ravenstein, 
Professor of Geography at Bedfoid College, 
University of London, 1882-83 Author of 
The Russians on the Amur; A Systematic 
Atlas; etc 

E. Gru.— Ernest Gruening, M.D, Gov- 
ernor of Alaska, 1939- * Chairman, Alaskan 
War Council Former Editor of the Nation; 
New York Evening Post; etc 

E. G. Rw.— Eugene George Rochow. 
Professor of Chemistry, Harvard University. 
Author of Chemistry of the Silicones ; Gen- 
eral Chemistry • a Topical Approach. 

E. G. W.— Ernest Glen Wever. Profes- 
sor of Psychology, Princeton University, 
Princeton, N J. 

E. H. — -Emil Hatschek. Lecturer on Col- 
loids at the Sr John Cass Technical Institute, 
London. AC.hnr c: Introduction to the His- 
tory of Colloids. 

E. H. A.— -Edmund Hugh Ashton. Di- 
rector, Native Administration, Bulawayo, 
Southern Rhodesia. Author of The Basuto. 

E. H. B.— Sir Edward Herbert Bun- 
bury. Author of A History of Ancient Geog- 
raphy; etc. 

E. H. Bn.— E. H. Baumgarten. Secre- 
tary, American Bowling Congress Author of 
Bowl — Here's How. 

E, H. C. — Ernest Hartley Coleridge. 
Editor of Byron's Poems; Letters o, Sa^.uel 
Taylor Coleridge; etc. 

E. Hd.— Edwin Haward. Secretary, India, 
Pakistan and Burma Association, London. 
Author of .4 Picture of India; etc. 

E. He.— Edouard Herriot. President of 
the French Chamber of Deputies, 1925, 1936 
and 1947- . Author of Madame Recamier et 
ses amis. 

E. Hea.— Edward Heawood. Librarian, 
Royal Geographical Society, 1901-34. Author 
of Geography of Africa; etc. 

E. Her.— Ernst Emil Herzfeld. Former 
Professor at Institute for Advanced Study, 
Princeton, N.J. Explorations and travels in 
Kurdistan, Constantinople, India, Syria, Tur- 
key, Persia, Afghanistan. 

E. H. G. — Emile Henry Gauvreau. Au- 
thor of What So Proudly We Hailed; My 
Last Million Readers; Billy Mitchell , Prophet 
Without Honor; etc. 

E. H. H. — E. Herman Hespelt. Professor 
of Spanish, New York University. 

E. H. He.— Ernest Herman Hahne. For- 
mer President, Miami University, Oxford, O. 

E. Hi.— Eva Hibbert. Assistant Lecturer 
in Applied Chemistry, University of Man- 
chester, England. 

E. Hir. — Emanuel Hirsch. Former Pro- 
fessor of Church History, University of 
Gottingen, Germany. 

E. H. Kd.— Earle Hesse Kennard. Phys- 
icist, U.S. Navy Dept., Washington, D.C. 
Professor of Physics, Cornell University, 
Ithaca, N.Y., 1927-46. Author of Kinetic 
Theory of Gases; etc. 

E. H. L. — Eugene Heitler Lehman. 
President, Highland Manor School and 
Junior College, West Long Beach, NJ Editor 
of Camps and Camping. Associate Editor of 
Camp Life. 



E. K. Ld.— Erwin ^Hugo Loefrenfeld. 
Solicitor of the Supreme Couit, Great Biitam 
Legal Adviser of Liechtenstein Govemmcnt 
Co-author of Recht der Siaatsangckorigkdt ; 
Der Zivilprocess in den Europmschen Staaten. 

E. H. M.— Sir Ellis Hovel! Minns. 
Former President and Professor of Archae- 
ology, Pembroke College, Cambridge Trans- 
lator and Editor of Bruckner’s Literary His- 
tory of Russia* Author of Scythians and 
Greeks; etc 

E. H. Mb. — -E. H. Macintosh. Member of 
the Sudan Political Service 

E. H. My.—Ear! Hamlet Myers. Ocean- 
ographer, Scripps Institution of Oceanogra- 
phy, La Jolla, Calif Co-author of Inverte- 
brates: The Protozoa ; etc. 

E. Hn. — Edward Hutton. Member of the 
Council of the British Institute of Florence, 
Italy Author of Italy and the Italians; Gio- 
vanni Boccaccio; etc. 

E. H. N.~~ Edgar Hugo Nollau. Former 
Staff Assistant, Chemical Division, E I. du 
Pont de Nemours and Company, Wil- 
mington, Del. 

EL Hoi. — Emory Holloway. Professor of 
English, Queens College, Brooklyn, NY., 
1939- . Author of Whitman: An Interpre- 
tation in Narrative. Editor of Leaves of 
Grass; etc. 

E. Hr.— -Edna Heibreder. Professor of 
Psychology, Wellesley CV-rcc, ” T ellesley, 
Mass. Author of Seven ? y ; etc. 

E. Hs. — Enr; quota Harris. Member of the 
staff, Yarbuig Institute. University of Lon- 
don. Author of Spanish Painting : the Prado . 

E. H. Sg.— -Edward Helmer Stromberg. 
Director of Publicity and Publications, North- 
western University, Evanston, 111 . 

E. H. St. — Ernest Haywood Swift. Pro- 
fessor of Analytical Chemistry, California 
Institute of Technology, Pasadena, Calif. 
Author of A System of Chemical Analysis; co- 
author of Qualitative Chemical Analysis. 

E. Hu. — -Edmund Husserl. Former Pro- 
fessor of Philosophy, University of Freiburg, 
Germany. 

E. H. W. — Egbert H. Walker. Assistant 
Curator, U.S. National Mu c eu™ Washing- 
ton, D.C Co-author of A /.• 

Eastern Asiatic Botany (with E D. Meirill). 

E. I. J.— E. Ibbetson James. Former 
member of the Secretariat, League of Na- 
tions, and International Labour Office, 
Geneva, Switz 

E. I. Je. — Eldon I. Jenne. Supervisor of 
Health, Physical Education and Recreation, 
Portland Public Schools, Portland, Ore. 

E. J. — Ernest Jones, M.D. President oi 
the International Psycho-Analytical Associa- 
tion. Honorary President of the Institute of 
Psycho-Analysis and the British Psycho- 
Analytical Society. Founder and former Editor 
of the International Library of Psycho- 
Analysis. 

E. Ja. — Edgar Jadwin. Major General. 
Former Chief of Engineers, U.S. Army, 
Washington, D.C. 

E. J. B.— Edward John Bicknell, D.D. 
Professor of New Testament Exegesis, King’s 
College, University of London, ^ 1928-33. 
Author of A Theological Introduction to the 
Thirty-nine Articles ; etc. 

E. J. Bn. — Edgar John Bergen. Radio 
entertainer. Creator of comedy characters 
“Charlie McCarthy” and “Mortimer Snerd.” 
1 — B 


E. J. D.— J— ^ Dillon. Author 
ot Russian - - Maxim Gorky ; 

The Peace Conference * 

E. J. En,— Edward J. Engel. Former 
President, Atchison, Topeka and Santa Fe 
Railway Company. 

E. J. F.— Sir Edgar John Forsdyke. 
Director and Principal Librarian, British 
Museum, London, 1936- Editor of the 
Journal of Hellenic Studies , 1912-23 

E. J. K. — Ely Jacques Kahn. Architect 
for V S government housing projects. Author 
of Design in Art and Industry 

E. J. McM. — Edward Joseph Mc- 
Namara. 0 TT :gh School of Com- 

merce, Ncv . * . N Author of Methods 
of Teaching Shorthand; etc 

E. J. Mr.— Edward John Minser. 
Assistant Manager of Operations, Trans- 
World Airline. 

E. Jn.— Edna Jackson. Deputy Chief 
Nursing Officer, Ministry of Health, London 

E. J. N. W.— E. J. N. Wallis. Governor 
oi the Province of Khartoum, Anglo- 
Egyptian Sudan 

E. J. O.— Elder J. Olson. Associate Pro- 
fessor of English, The University of Chicago. 
Author of Thing oi Sorrow; The Cock of 
Heaven; General Prosody. 

E. J. P. — E. J. Passant. University Lec- 
turer in History and Fellow of Sidney Sus- 
sex College, Cambridge. 

E. J. Q. — E. J. Quirin. President, F. R. 
Harris, Incorporated, New York, N.Y. 

E. J. R. — Sir (Edward) John Russell. 
Director, Rothamsted Experimental Station, 

Harpenden, En ; Author of English 

Farming ; The . . the Soil; Soil Con- 

ditions and Plant Growth. Editor of Agricul- 
ture To-day and Tomorrow 

E. J. S. — Sir Edward James Salisbury. 
Director, Royal Botanic Gardens, Kew, Eng. 
Authoi of The Living Garden ; The Repro- 
ductive Capacity of Plants. 


E. K. F.— Earl K. rtscfcfer. Former Head, 
Physical Chemistry Division, Institute of Tex- 
tile Technology , Charlottesville Va 

* 

E. Kk.— Edward Kook. Sales Manager- 
Treasmcr, Century Lighti;%,^ Inc. Technical 
lighting consiStanl. ( 

E. Ku.—Eugene Kulisc^er. Demog- 
rapher, Library of Congress, Washington, 

D. C Author of Europe on the Mwe; The 
Displacement of Population in Europe . 

E. K. W.— E. K. Wade. Author of The 
Piper of Pax. 

E. La.— Eduard Laaman. Chief Editor of 
Vaba Maa (Estonian paper), 1923- . 
Directoi of the Press Bureau at the Estonian 
Ministry foi Foieign Affairs, 1920-24 

El. B. — Elizabeth Bacon. Ethnographic 
expeditions m Kazakstan, Iran and Afghan- 
istan Former Instructor, Far Eastern Depart- 
ment, University of Washington, Seattle, 
Wash 

E. L. Bf.— Elias Lunn Bredsdorff. Uni- 
versity Lecturer in Danish, ^Cambridge Uni- 
versity Author of Danish Literature m Eng- 
lish Translation ; D II Lawrence , An Intro- 
duction to Scandinavian Liter at ute ; John 
Stembtck. 

E. L. D. — Edward L. Drew. Statistician, 
Tanners’ Council of America, Inc, New York, 
NY 

E. L. De.— Everette Lee DeGolyer. 
Senior partner, DeGolyer and MacNaughton, 
Dallas. Tex Consulting geologist and petro- 
leum engineer 

E. Le. — Emil Lederer. Former Professor, 
Faculty of Phllc^uhy , University of Heidel- 
berg, Germany Former Editor of Archiv 
fur Sozialwissenschaft und Sozialpolitik ; etc. 

E. L. F. — Ernest Louis Franklin. Former 
senior partner in the banking firm of Samuel 
Montagu and Company, Lohdon^ 

E. L. H.— Eardley Lancelot Holland, 
M.D. President of the Royal College of 
Obstetricians and Gynaecologists, 1943-46, 
Former Editor of Journal of Obstetrics and 
Gynaecology of British Empire 


E. J. Sz.— Edward J. Stieglitz, M.D. 
Consultant in Geriatiics, Veterans Administra- 
tion, Washington, D.C. Consulting Editor of 
Geriatrics Author of Abnormal Arterial Ten- 
sion; Arterial Hypertension; A Future for 
Preventive Medicine; The Second Forty 
Years ; editor of Geriatric Medicine 

E. J. T. — Edward J. Thomas. Translator, 
Vedic Hymns. Author of The Life of Buddha 
as Legend and History. 

E. J. W.— E. J. Walaszek. Research Fel- 
low, National Cancer Institute. 

E. J. Wg.—E. J. Working. Professor of 
Agricultural Economics, University of 
Illinois, Urbana, 111 . 

E. J. Wn. — E. John Workman. President, 
Director of Research and Development 
Division and Professor of Physics, New Mex- 
ico School of Mines, Socorro, N.M. Co-author 
of A Preliminary M the Elec- 
trical Structure oj , etc. 

E. K. — Ernst Kuhnel. Keeper of Islamic 
Art in the Berlin Museum Author of Minia- 
turmalerei im Islam; Maurische Kunst; etc. 

E. Ka. — Edward Kasner. Ad rain Pro- 
fessor of Mathematics, Columbia University. 
Author of New Names in Mathematics; etc. 

E. K. C. — Sir Edmund Kerchever 
Chambers. Author of The Mediaeval Stage; 
The Elizabethan Stage ; William Shakespeare ; 
etc. a 


El. Hn. — Ellsworth Huntington. Former 
Research Associate in Geography Ya’e Uni- 
versity Explorations and travels in Persia, 
India, China, Siberia, Asia Minor, Central 
America, etc. Author of Civilization and 
Climate; etc. 

E. L. Hs. — Ethel L. Hutchins. Head, Ref- 
erence Department, Cincinnati Pubhc Li- 
brary, Cincinnati. 0 * 

EL K. — Ethel Kawin. Director, Parent 
Education Project, and Research Associate, 
The University of Chic* no 0 f Children 

of Preschool Age; t r , • of Toys. 

E. L. Ka. — Edward L. Kropa. Research 
Chemist, American Cyanamid Company, 
Stamford, Conn. 

E. LI. — Edgar Lobel. Sublibrarian, 
Bodleian Library, Oxford. Reader in Papy- 
rology, Oxford University. 

E. L. M. — Rev. Edward L. Murphy, S.J. 
Professor of Ascetical Theology and Miss- 
iology, Weston College, Weston, Mass. 

E. L. Mn. — Edwin Lakenan Marvin. As- 
sociate Professor of Philosophy and Psychol- 
ogy, Montana "State University, Missoula, 
Mont. 

E. Lo. — Ellis Lovejoy. Research Director, 
Edward Orton Ceramic Foundation, Colum- 
bus, O,, 1933- . Author of Scumming and 
Efflorescence ; "Drying and n Burning (Hay 
Wares; Scum oh Cl#y Wares] etc. n ^ 
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E. Lok.— T ex/- Lokey. Vice-President, 
New YorkrS^ock Exchange, New York, NY 

E V L. Po.— Edith Louise Potter, M.D. 
Arsociate Professor of Patholo;. D r ‘m * ' 

of Obstetrics and CLVnecolog} , - 
The University of Chicago, Chicago, 111 Au- 
thor of The I^mdamentals of Human Repro- 
duction; etc 

E. L. Pr.— E. L. Peffer. Chief, Capacity 
and Density Section, National Bureau of 
Standaids, U S Department of Commerces 
Washington, D C. 

E. L. Ru.—E. Leighton Fudo 7 nh. Asso- 
ciate Professor of English U x e* ; of 
Arkansas, Fayetteville, Ark. Author of Con- 
federate Broadside Vene. 

E. L^.— Edith Lutyens. Designer and 
executor of costumes, New York, N Y. 

E. Lu — E. S. Lumsden. Painter and 
etcher Author of The Art of Etching; etc. 

E. Lud. — Emil Ludwig. Author of bi- 
ographies of Bismaick, William II, etc. 

E. L. W. — Ernest Llewellyn Wood- 
ward. Former Lecturer in Modern History 
r and Tutor at New College, Oxford. Author 
of War and Peace in Europe; etc 

E. MacN. — John Eoin MacNeill. Former 
Professor of Early History, University Col- 
lege, National University of Ireland, Dublin. 

E. Mar.— -Sir Edward Howard Marsh. 
Former Private Secretary to Winston 
Churchill. Author of Memoir of Rupert 
Brooke ; etc. 

E. M. B. — E. M. Brannon. Judge Advo- 
cate General of the U.S. Army, Washington, 

D. C 

E. M. Br. —Eliza Marian Butler. Emer- 
itus Professor, Cambridge University. Author 
of The Fortunes of Faust; Rainer Maria 
Rilke; The Tyranny of Greece Over Germany. 

E. McC. — Edward McCartan. Former 
Member of National Sculptors’ Society. 

E. M. C. D. — Edward M. C. Denny. Bar- 
rister-at-Law of Gray’s Inn and the Western 
Circuit, England. 

E. M. D. — Edwin Merrick Dodd. For- 
mer Professor of Law, Harvard University. 

E. Mey. — Emile Meyerson. Former Pro- 
fessor of Philosophy, Academic des Sciences 
Morales et Politiques, Institut de France, 
Paris. 

E. M. Ge. — -Esson M. Gale. Counsellor to 
Foreign Students and Director, International 
Center Umwrsit} of Michigan, Ann Arbor, 
Mich Editor, Journal of the Royal Asiatic 
Society, North China Branch, 1932-37. 

E. M. H.— Edward Mandell House. 
Colonel. Representative of the United States 
at the making of the Armistice, Versailles, 
1918 Co-editor, with Charles C. Seymour, 
of What Really Happened at Paris. 

E. M. H. L. — Edward Mayow Hastings 
Lloyd. Undersecretary, Ministry of Food, 
Great Britain Author of Experiments in 
State Control; Stabilisation. 

o 

E. M. Ho. — Edward Morell Holmes. 
Former Curator of the Museum of the Phar- 
maceutical Society, London. 

E. M. Hw. — Elizabeth M. Halcrow. 
Arthn ist , Tow* Clerk’s Department, New- r 
upon Tyne, Eng.. 


E. M, L. M.— Smile Marie Loiris 
Madelin. Chairman of The Fiench Alliance 
of the United States and of Canada, 1907-08. 
Author of La BataiUe de Fiance; etc 

E. M. N. — Edward Max Nicholson. 
T Oxford Universitv Greenland 

.92 8 Author ol B>rds in Eng- 
land; How Birds Live; etc 

Em. O.— Emil Ort. Director of Research, 
Hercules Powder Company, Wilmington, Del 

E. Mor.— Elliott Morrill. Vice-President 
in Charge of Research, Rit Products Corpo- 
ration, Chicago, 111 . 

E. Mr.— Ernest M ^onseil juridique, 
Pans Author of commercial et 

Vordre public; Moyens de defense etvoiesde 
recours contre une sentence arbitrate etrangere . 

E. M. S.— Elmer M. Soles, O.D. Op- 
tometrist Director of Public Information, 
Ameiican Optometric Association. 

E. Mt. — Edward Myatt. Financial Jour- 
nalist Member of staff, Investors’ Chronicle. 

E. M. T.— Sir Edward Maunde Thomp- 
son. Director and Principal Librarian of the 
British Museum, 1888-1909 Author of Shake- 
speare’s Handwriting; etc. 

E. M. W. — Edmund Murton Walker. 
Professor, Invertebrate Zoology and Head of 
r>er)o»-trnf»r.f of Zoology, University of 
, , F 1 j.\. Royal Society of Canada. 

E. M. Wa.— Rev. Edward Mewburn 
Walker, Former Chaplain to the King; Pro- 
vost of Queen’s College, Oxford, 1930-33. 
Author of Greek History, Its Problems and 
Its Meaning; etc. 

E. N. da C. A. — Edward Neville da 
Costa Andrade. Quain Professor of Physics, 
University of London. Author of The Struc- 
ture of the Atom; etc. 

E. N. H. — Edmund Newton Harvey. 
H. F. Osburn Professor of Physiology, 
Princeton University. Vice-President, Marine 
Biological Laboratory, Woods Hole, Mass. 
Author of The Nature of Animal Light ; 
Living Light; etc. 

E. O. E. — E. O. Essig. Professor of Ento- 
mology, University of California ; Head of the 
Division of Entomology and Parasitology, 
California Agricultural Experiment Station. 
Author of Insects of Western North America ; 
College Entomology; etc. 

Eo. S. — Emilio Segre. Professor of 
Physics, University of California, Berkeley, 
Calif. 

E. 0 . S.— Elbert Orla Sowerwine. Vice- 
President, Anaconda Copper Mining Com- 
pany, New York, N.Y. 

E. Ow.— Ernest Ower. Author of The 
Measurement of Air Flow. 

E. P. — Edgar Prestage. Former Profes- 
sor of Portuguese Language, Literature and 
History, University of London. Former Edi- 
tor of Zurara’s Chronicle of Guinea ; etc. 
Author of D. Francisco Manuel de Mello in 
Hispanic Society’s Portuguese series; etc. 

E. Pa.— Eric Parker. Editor of “The 
English Scene” Series ; Editor in Chief of The 
Field, 1930-37. Author of Elements of Shoot- 
ing; etc. 

E. P. B. — E. Phillips Barker. Reader in 
Classics, University College, Nottingham, 
England. 

E. P. Bs. — E. Power Biggs. Concert, ra- 
dio and recording organist. Fellow of the 
Royal AcadCmy of Music, London. 


E. P. C.— Edwar^ Provan Cathcart, 
M D. Regius Professor oi Physiology, Uni- 
versity of Glasgow, Scotland, 1928-47 Mem- 
bei of War Cabinet Scientific Committee on 
Food Policy. 

E. P. Cii.— Ell wood P. Cubberley. For- 
mer Dean, School of Education, Stanford Uni- 
versity, Stanford, Calif Author of History 
of Education; Public School Administration ; 
etc. 

E. P. F.— Ep^rsrm Porter Felt. Director 
and Chief Entomologist Bartlett Tree Re- 
search Laboratories, Stamford, Conn, 1928- 
43. Authoi of Plant Galls and Gall Makers , 
etc. 

E. P. Ft.— Einar P. Flint, Chairman of the 

Ceramics and Minerals D * * ’ lour 

Research Foundation, . >. 0 f 

Technology, Chicago, 111. 

E. P. L.— Ernest Preston Lane. Pro- 
fessor of Mathematics, The University of 
Chicago Author of Projective Differential 
Geometry of Curves and Surfaces; etc. 

E. P. N.— Edwin P. Norwood. Author 
of The Other Side of the Circus; etc. 

E. Pu.— * Monsignor Enrico Pucci. 
Former Domestic Prelate to the Pope Former 
Editor, Corriere d’ Italia. Author of La Pace 
del Laterano. 

E. R. — Elihu Root. Former Member, 
Permanent Court of Arbitration at The 
Hague; Secretary of War in Cabinet of Presi- 
dent McKinley, 1809-7902 Secretary of 
State in Cabinet o* ?’ esicen. Theodore 
Roosevelt, 1905-09. Awarded Nobel Peace 
Prize, 1932. 

E. R. B.- — Edwyn Robert Be van. For- 
mer Honorary Fellow of New College, Ox- 
ford Lecturer on Hellenistic History and 
Literature at King’s College, University of 
London, 1922-33. Author of Later Greek 
Religion; A History of Egypt under the Ptole- 
maic Dynasty ; etc. 

E. R. Cn. — E. Richard Cohen. Physicist, 
Atomic Energy Research Department North 
American Aviation, Inc., Downey, Cam 

E. R. Cy. — Everett Ross Clinchy. Presi- 
dent, National Conference of Christians and 
Jews. Author of All in the Name of God; 
Handbook on Human Relations; Human Re- 
lations Centers; World We Want To Live In. 

E. R. E. — Edwin Rogers Embree. Former 
President, Julius Rosen wald Fund. Author of 
Brown America , The Story of a New Race; 
Color and Democracy ; etc. 

E. R. G. R. E.— Edward Ratcliffe Garth 
Russell Evans, 1st Baron Mountevans. 
Admiral, Royal Navy. Author of Keeping the 
Seas; South with Scott; etc. 

Er. H. — Eric Hutton. Writer and Editor, 
Toronto Star, Toronto, Can., 1929-46. 

E. Rh. — Ernest Rhys. Former Editor of 
“Everyman’s Library.” 

E. R. J. — Emory Richard Johnson. 
Professor of Transportation and Commerce, 
University of Pennsylvania, Philadelphia, 
Pa , 1902-50 Dean, Wharton School of 
Finance and Commerce, University of Penn- 
sylvania, 1919-33. Author of Inland Water- 
ways, Their Relation to Transportation; etc. 

E. RL — Elbert Russell. Former Dean, 
School of Religion, Duke University, Dur- 
ham, N.C. Author of T he Parables of Jesus ; 
The History of Quakerism; etc. 



E. R. L.—Edmond Ronald Leabh. Lec- 
turer in Anthropology, Cambridge University 
Author of Political stems of Highland 
Burma; Social Economic Organization of the 
Rowanduz Kurds. 

E. R. Ld.—E. R. Loveland. Executive 
Secretary, American College of Physicians. 

E. R. Lg.— Esmond Ray Long, M.D. 
Director, Henry Phipps Institute, Philadel- 
phia, Pa. Director, Division of Research, 
National Tuberculosis Association Author of 
A History of Pathology. 

E. Ro.— Edward Robertson, D.D. Li- 
brarian, the John Rylands Library, Manches- 
ter, Eng. Piofessor of Semitic Languages and 
Literature, University of Manchester, Man- 
chester, Eng., 1934-45. Author of The Old 
Testament Problem . 

E. Row.— Eron Rowland (Mrs. Dunbar 
Rowland) . Consultant, Rowland Historical 
and Research Library, Jackson, Miss Author 
of Andrew Ja'ckson’s Campaign Against t\ie 
British; etc. 

E. R. Pe. — Elizabeth Robins Pennell. 
Author of Life of Mary W ollstoncraft , Feasts 
ofmAutolycus Co-author of Lithography and 
Lithographers. 

E. R. Pk. — Edson R. Peck. Associate Pro- 
fessor of Physics, Northwestern University, 
Evanston, 111. 

Er. S.— Eric Stone. Lecturer in History, 
Manchester University, Manchester, Eng. 

E. R. S. — Sir Edward Raymond Streat. 
Chairman, the Cotton Board, Manchester, 
Eng. 

E. R. T. — E. Raymond Turner. Professor 
of European History, The Johns Hopkins 
University, Baltimore, Md., 1925-29. Author 
of The Privy Council of England in the 
Seventeenth and Eighteenth Centuries. 

E. Ru. — Ernest Rutherford, 1st Baron 
Rutherford. Cavendish Professor of Experi- 
mental Physics and Director of Cavendish 
Laboratory, Cambridge University, 1919-37. 
Nobel Prize for Chemistry, 1908. 

E. S. — Edward Salmon. Honorary Editor 
oi United Empire , journal of Royal Empire 
Society, 1941-46, Editor, 1920-37. Author of 
Life of General Wolfe ; The Story of the 
Empire; etc. 

E. Sa. — Edward Sapir. Former Sterling 
Professor of Anthropology and General Lin- 
guistics, Yale University. Author of Lan- 
guage, an Introduction to the Study of 
Speech ; Time Perspective in Aboriginal 
American Culture; etc. 

E. S. B. — E. S. Bunn. Assistant Director 
of Research, Revere Copper and Brass Inc., 
Rome, N.Y, 

E. S. Ba. — Edson Sunderland Bastin. 
Former Chairman of the Department of Geol- 
ogy and Emeritus Piofessor of Economic 
Geology, The University of Chicago. 

E. S. Br. — -Edwin S. Baker. Executive 
Secretary, United States Lawn Tennis Associa- 
tion. Former Editor and Manege*-, Ainercin 
Lawn Tennis. Former Editor of Publications, 
National Electric Light Association. 

E. Sc. — Emil Schiirer. Former Professor 
of New Testament Exegesis in the Univer- 
sities of Giessen, Kiel and Gottingen. Author 
of Geschichte des judischen Volkes im Zeil- 
alter Jesu Christi. 

E. S. F. — Edward Sanborn French. 
President, Boston and Maine Railroad, and 
Maine Central Railroad Company. 


E. Sg.— Eugenie Strong. Member of 
Council of Hellenic Society, 1892-1943 As- 
sistant Director of the British School of Ar- 
chaeology m Rome, 1909-25 Author of Art m 
Ancient Rome (“Ars Una” Series) ; etc. 

E. S. G.— Eric Stanley Greenaway. Prin- 
cipal, Yorkshire Residential School foi the 
Deaf, Doncaster, Eng. Formerly editor of The 
Teacher of the Deaf. 

E. S. G. B. — E. S. Guzman Barron, M.D. 
Associate Professor of Biochemistry, The Uni- 
versity of Chicago Author of Modern Trends 
in Physiology and Biochemistry. 

E. S. Hr. — Ellwood Scott Harrar. P10- 
fessoi of Wood Technology, Duke Umvetsity 
Graduate School of Forestry, Durham, N C. 
Author of Forest Dendrology and Guide to 
Southern Trees. 

E. S. Hs. — Edwin Sherbon Hills. Pro- 
fessor of Geology and Mineralogy, University 
of Melbourne, Melbourne, Austr Author of 
Outlines of Structural Geology , Physiography 
of Victoria. 

E. S. Jn. — Earl Shepard Johnson. Pro- 
fessor of the Social Sciences, Division of the 
Social Sciences, The University of Chicago 

E. S. M. — Edwin S. Murphy. Member of 
the firm of Kirlrn, Campbell, Hickox and 
Keating, New York, N.Y. 

E. S. P.— Edward S. Prior. Slade Pro- 
fessor of Fine Arts, Cambridge University, 
1912-32 Author of Eight Chapters on Eng- 
lish Mediaeval Art; etc. 

E. S. R. — Edward Stanley Roscoe. 
Registrar of Prize Court, 1914; Official Law 
Reporter in Admiralty Court, 1883; Ad- 
miralty Registrar, 1904; Assessor, North Sea 
Enquiry, 1905. Author of Admiralty Law and 
Practice; etc. 

E. St. — Miss E. Stevenson. ^ 

Schools to the London County ( • 
mer Head Mistress of St. George’s School for 
Girls and St. George’s Training College for 
Secondary Women Teachers, Edinburgh, 
Scotland. 

E. T. — Edward Tuthiil. Professor of 
History, Univeisity of Kentucky, Lexington, 
Ky., 1908-45. Author of Government of 
Kentucky. 

E. Ta. — Ethelred Taunton. Author of 
The English Black Monks of St. Benedict; 
History of the Jesuits in England . 

E. T. B. — Eric Temple Bell. Professor 
of Mathematics, California Institute of Tech- 
nology, Pasadena, Calif. Author of Men of 
Mathematics; etc. 

E. T. Be. — Elexious Thompson Bell, 
M.D. Professor and Head of the Department 
of Pathologv, the Medical School, University 
of Mmnojta Minneapolis, Minn Author of 
Te*' Boot z oj Pathology; Renal Diseases 

E. T. B. G. — Eric T. B. Gross. Professor 
of Electric Power Systems Engineering, Illi- 
nois Institute of Technology, Chicago, 111. 

E. Te. — Edward Teller. Professor of 
Physics, Institute for Nuclear Studies, The 
University of Chicago. 

E. T. F. C. — Sir Edward Thomas Fred- 
erick Crowe. Comptroller General of the 
British Department of Overseas Trade, 1928- 
37- 

E. Th. — Edward Thatcher. Former In- 
structor in Fine and Applied Arts, Teachers 
College, Columbia University. Author of 
Making Tin Can Toys. 

E. T. J. — E. Taylor Jones. Emeritus 
Professor of Natural Philosophy University 
of Glasgow, Scotland. Author of Theory 0} 
the Induction Coil ; etc. 


E. T. K.— Edward 1*. KAnedy. Coach of 
Swimming and Water Polo, Columbia Uni- 
versity. * ' 

E. Tr. — Ethel *Trum$tn. Bedford College, 

University of London. J* 

* 

E. T. W.— Edward Tho.nas Waters. Asso- 
ciate Professor of Physiology, ^University of 
Toronto, Toronto, Ontario 

Et. W. B.— Ernest Watson Burgess. 
Professor of Sociology, The Umvj’.sity o: Chi- 
cago Author of The Family Fiom Institution 
to Ccm parlor 'hip ; Introduction to the Sci- 
enc- 0 * S r :.oi')gy 

E. T. Ws -.-Edgar Trevor Williams. 
Brigadier, British Army. -Fellow and Tutor, 
Balhol College, Oxford, 1947- * Chief In- 

telligence Officer, British 8th Army, 1942-43, 
and 2 1 st Army Group, 1943-45* 

E. Un. — Evelyn Underhill (Mrs. Stuart 
Moore). Former Fellow of King’s College, 
London Author of Mysticism , A Study in the 
Nature and Development of Man’s Spiritual 
Consciousness ; etc. r 

E. V. — Ethan VialLdField Editor of Motor 
Service Magazine. Former Editor in Chief 
and Special Correspondent of The American ^ 
Machinist. Author of Broaches and Broach- 
ing; Electiic Welding; etc. 

E. Va. — Emile Vandervelde. Minister of 
State in the Belgian Government, 1914-38. 
Author of Le Parti Ouvrier Beige (1885- 

1925) ; etc. ^ 

E. V. A. — Sir Edwurd Victor Appleton. 
Secretary, Department of Scientific and In- 
dustrial Research*, London, 1939- . Nobel 
Prize for Physics, 1947. 

E. V. C.*— Eugene Van Cleef. Professor of 
Geography and Professor of Business Organi- 
zation, Ohio State University, Columbus, O. 
Author of Geography for the Businessman , 
Getting into Foreign Trade ; etc. 

E. V. K. — Edmund George Valpy Knox. 
Editor of Punch , 1932-49. Author of Parodies 
Regained; etc. 

E. V. L.-— Edward Verrall Lucas. For- 
mer writer and Chairman of Methuen and 
Company, Publishers, London. Editor of an 
edition of the Works and Letters of Charles 
and Mary Lamb. Author of English Leaves; 
etc. 

E. V. M. — Elmer Verner McCollum. 
Professor of Biochemistry, Schcol of Hygiene 
and Public Health, The Johns Hopkins Uni- 
versity, Baltimore, Md, 1917-44. Author of 
Foods , Nutrition and Health; etc. 

E. V. Mn. — Edward Victor Morgan. 
Professor of Economics, University College 
of Swansea, Swansea, Wales. Author of The 
Theory and Practice of Central Banking; The 
Conquest of Unemployment ; Studies in Brit- 
ish Financial Policy, 1014-25 

E. W.«— Edward Alexander Wester- 
marck. Former Professoi of Philosophy at 
the Academy of Abo, Finland; Professor of 
Sociology at the University of London, 1907- 
30 Author of A Short History of Marriage'; 
etc. 

E. Wa. — Rev. Edmund Warre, D.D. 
Former Provost^ of Eton. Head Master of 
Eton College, 1804-1905, Author of Grammar 
of Rowing. 

E. W. Al. — Edward W. Allen. U S. Com- 
missioner and ^ Chairman, International 
Fisheries Commission U S Commissioner, In- 
ternational Pacific Salmon F’-sheries Comlnis- 
slon. Author ol N*rth Pacific. * * ^ 
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^ ' INITIALS AND" NAMES’ OF' CONTRIBUTOR'S 


E. W. An.— -Eawar& W. Axdson. Chief, 
Float Nr Section, Engineer Rc^eaich 

and Laboiatones, Ft Behcir, 

‘i r 

Ef. W. Bm.— Bjjc Walter Blom. Music 
Critic, Observe, London EdiCor of Grove's 
Dictionary of Music . Author of Mozmt, Mu- 
sic in England. 

E. W. B. N.— -Edward Williams Byron 
Nicholson. Former Librarian of the. Bod- 
leian Libi ary,* Oxford Authoi of Keltic Re- 
searches; etc. 

E. W. Bs.— Esther Willard Bates. Pro- 
fessor of Dramatic Ait, Rhode Island School 
of W’T-- ^ evidence, R I Author of The Art 
of .' t > ' ^ Pageants ; etc. 

E. W. Ch.— Edna Woolman Chase. 
Editor r in Chief, Vogue, New York, NY 

E. Wf. — Eugene Wolff. Former Ophthal- 
mic Surgeon, Royal Northern Hospital, Lon- 
don Former Surgeon, Loorfields, Westminster 
and Central Eye Hospital, London Author of 
Anatomy of the Eye and Orbit ; Diseases of 
the Eye . r 

E. W. G.— Edward William Golding. 
Head of Rural Electrification and Wind 
rPower Department, British Electrical and Al- 
lied Industries Research Association Author 
of Electrical Measurements and Measuring 
Instruments; Electrification of Agriculture 
and Rural Districts. 

E. W. G. M. — E. W. G. Masterman. 
Former Honorary Secretary, Palestine Ex- 
ploration Fund, London. 

E v W. Fid. — Edward William Herald. 
Research Section Head, RfcA Laboratories, 
Princeton, N J. 

E. W. He. — Edgar Wendell Hewson. 
Assistant Conti oiler, Research and Training 
Service, Meteorological Service of Canada, 
Toronto, Gan. 

E. W. Ht. — Edward Weston Hurst, 
M.D. Head of the Subdivision of Micro- 
organismal Research, Biological Department, 
Imperial Chemical (Pharmaceuticals) Ltd, 
Manchester, Eng. 

E. Wi. — Elizabeth Wiskemann. Writer 
on foreign affairs, London Author of Czechs 
ir-F Genian*; hety; The Rome-Berlin Axis ; 

U n declared War. 

E. W. L. — Ernest Walter Lindstrom. 
Professor and Head of Genetics Department 
and Vice-Dean of Graduate College, Iowa 
State College 'of Agriculture and Mechanical 
Arte, Ames, la. 

E. W. MacB. — Ernest William Mac- 
Bride. Former Professor of Zoology, Im- 
perial College of Science, South Kensington, 
London. Strathcona Professor of Zoology at 
McGill University, Montreal, Can., 1897- 
1909. Author of A Text Book of Zoology; 
Introduction to the Study of Heredity; etc. 

E. W. M. B.-M. — Evan Whyte Melville 
Balfour-Melville. Senior Lecturer in His- 
tory, University of Edinburgh, Edinburgh, 
Scot. Author of James /, King of Scots . 

E. Wn. — Edward Weston. Internation- 
ally known photographer. 

E. W. P. — Elbridge Woodman Palmer. 
President of Kingsport Press, Kingsport, 
Tenn , 1925-53. Former Associate Editor, 
Merriam Webster's Dictionary . Author of A 
Course of Bookbinding for Vocational 
Schools. 

E. W. P e.— Emmett W. Price. Assistant 
Head, Zoological Division, U S Bureau of 
^nlrpal industry, Department' of Agriculture. 


E. Wr.- Sir Edmund Whittaker. Herbert 
Spencer Lecturer, Oxford University, 1948- 
Author cf Modern 'Analysis; etc. 

E. W. S.—E. W. Sheppard. Directorate 
of Reciuiting and Organization, Wax Office, 
London 

E. W. Sn.— Ernst V/. Swanson. Research 
economist, U S. Chamber of Commerce 

E. W. Sz.— Edwin William Schultz, 
M.D. Professor of Bacteriology and Experi- 
mental Pathology, School of Medicine, Stan- 
ford University, Stanford, Calif. 

E. Wt. — Edward Wagenknecht. Profes- 
sor of English, Boston University, Boston, 
Mass Author of Cavalcade of the Amencan 
Novel , Cavalcade of the English Novel. 

E. W. V.— Ernest W. Volkmann. Assist- 
ant Director of Research, Koppers Company, 
Inc , Pittsburgh, Pa. 

E. W. W. — Rev. Canon Edward Wil- 
liam Watson, D.D. Former Canon .of 
Christ Church College, Oxford, and Regius 
Professor of Ecclesiastical History in Oxford 
University. 

E. Wz.— Eugene Willihnganz. Director 
of Research, Gould-National Batteries, Inc., 
St. Paul, Minn. 

E. Y. — Ernest Young. Former Inspector 
of Anglo-Vernacular Schools, Siam. Author 
of A Peep at Siam; etc. 

E. Z.— Edwin Ziegfeld. Head, Depart- 
ment of Fine and Industrial Arts, Teachers 
CrP-'ic. Cckmbia University, New York, 
\ Y J ‘'o- of Art in Daily Living; Art 
Today. 

E. Z. V. — Even Z. Vogt. Assistant pro- 
fessor of Social Anthropology, Department of 
Social Relations, Harvard University. Co- 
author of Navaho Means People. 

F. — Edmund George Fitzmaurice, 1st 
Baron Fitzmaurice. Chancellor, Duchy of 
Lancaster, with a seat in the Cabinet, 1908- 
09; Undersecretary for Foreign Affairs, 1882- 
85 and 1905-08. 

F. A. B. — Francis Arthur Bather. For- 
mer Keeper, Department of Geology, British 
Museum (Natural History), London, 1924- 
28. Author of “Echinoderma” in Sir Edwin 
Ray Lankester’s A Treatise on Zoology; etc. 

F. A. Bh. — Frank A. Beach. Professor of 
Psychology, Yale University, 1946- . Chair- 
man and Curator. Department of Animal 
Behavior, The American Museum of Natural 
History, New York, N.Y., 1942-46. 

F. A. Bn. — Frank A. Brown, Jr* Pro- 
fessor of Zoology, Northwestern Univ., 
Evanston, 111. 

F. A. Co. — Francis Arthur Cockfield. 
Director of Statistics and Intelligence, Board 
of Inland Revenue, London. 

F. A. E. — Sir F. A. Eaton. Former Secre- 
tary to the Royal Academy. 

F. A. E. C. — F. A. E. Crew, M.D. Direc- 
tor, Institute of Animal Genetics, University 
of Edinburgh, Scot, 1921-44. Co-editor of 
the British Journal of Experimental Biology . 

F. A. F. — Frank Albert Fetter. Former 
Professor of Political Economy, Princeton 
University, Princeton, N.J. Author of Eco- 
nomic Principles; etc. 

F. A. G. — F. A. Gould. Senior Principal 
Scientific Officer, Metrology Division, Na- 
tional Physical Laboratory, Teddington, 
Middlesex. 

F. A. G. W. — Frederick Andrew Graves 
Willis. Rec^or^of Bagenalstown, Ire. 


F. A. I*.— Frederick A. Irving. Superin- 
tendent, U S Military Academy, West Point, 
NY. 

F. A. Js,— Francis Arthur 
fessor of Physics, University 0. CT.Tlc. > 
Berkeley, Calif. Author of Fundamentals of 
Physical Optics. 

F. A. K.— -Forrest Alva Kingsbury. As- 
sociate Professor Emeritus, Department of 
Psychology, The University of Chicago Co- 
authoi of Psychological Tests in Business. 

F. Al. — Frederick Allemes. French ad- 
vocate. 

F. A. Lz.— Friedrich A. Lutz. Profes- 
sor, University of Zurich, Zurich, Switz Au- 
thor of The Theory of Investment of the Firm. 

F. A. M.— -Frank Anderson Merrick. 
Vice-Chairman, 1938-44, and President, 
1929-38, of Westinghouse Electric and Manu- 
facturing Company. 

F. A. McN.— -Frank A. Me Name e, Jr. 
Colonel, U S. Army. Deputy Director, Co- 
operative for American Remittances to Eu- 
rope, Inc. 

F. A. M. W.— Frederick Annesley 
Michael Webster. Former Editor, Playing 
Fields, London. Author of Why? The Science 
of Athletics; etc 

F. A. Ph.— Frederick Adolphus Paneth. 
Professor of Chemistry, University of Dur- 
ham, Durham, Eng 

F. A. R.— Frederic A. Russell. Profes- 
sor of Marketing, University of Illinois, 
Urbana, 111. Author of Management of the 
Sales Organization; Textbook of Salesman- 
ship. 

F. A. S. — Fred A. Shannon. Professor of 
History, University of Illinois, Urbana, HI. 
Author of America's Economic Growth; The 
Farmer's Last Frontier; The Organization and 
Administration of the Union Army. 

F. A. Sw.— Frederick A. Sweet. Associate 
Curator of Painting, the Art Institute of Chi- 
cago, Chicago, 111. Author of George Bellows; 
The Hudson River School; co-author of 
Colony to Nation. 

F. B.— Francis Bickley. Editor of state 
papers for the Public Record Office and of 
reports for the Historical Manuscripts Com- 
mission, England 

F. B. L. — Fred B. Lautzenhiser. Consult- 
ing Engineer, International Harvester Com- 
pany, Chicago, III Author of The Motor 
Truck Manual; etc. 

F. B. M. — Sir Frederick Barton Mau- 
rice. Major General, formerly with British 
Army. Principal of Queen Mary College, Lon- 
don, 1933-44 Director of Military Opera- 
tions, Imperial General Staff, 1915-18. 

F. B. McC.‘ — F. B. McConnell. President, 
Sears, Roebuck and Co., Chicago, 111. 

F. B. Mn. — Frank Barron Morrison. 
Professor of Animal Husbandry and Animal 
Nutrition, Cornell University, Ithaca, N.Y. 
Author of Feeds and Feeding. 

F. B. Mt. — Fred B. Millett. Olin Profes- 
sor of English Literature and Director of the 
Honors College, Wesleyan University, Middle- 
town, Conn. Author of Contemporary Amer- 
ican Authors; The Rebirth of Liberal Educa- 
tion. 

F. B. My. — Francis B. Mahoney. Dis- 
trict Anthropologist, Palau District, Trust 
Territory of the Pacific Islands. 

F. Bn. — Sir Frank Brangwyn, Artist. 
President of Graphic Arts Society, England. 



F. Boo.— Franklin ^ Booth, Illustrator, 
painter. 

F. Bra.— Frederick*?— ^ eeman 
of the Company of Cu rs - Eng- 

land. Author of History of Old Sheffield 
Plate; etc. 

F. B. Sr. —Francis B. Sumner. Former 
Professor of Biology, Scnpps Institution of 
Oceanography, University of California, La 
Jolla, Cal 1 : 

F. B. St.— Florence Barbara Seibert. As- 
sociate Professor of Biochemistry, Henry 
Phipps Institute, University of Pennsylvania, 
Philadelphia, Pa 

F. B. T .—Frederick B. Tolies. Member 
of Permanent Research Group, Huntington 
Library, San Marino, Calif Author of Meeting 
House and Counting House: The Quaker Mer- 
chants of Colonial Philadelphia. 

F. Bn. — Fred Bullock. Former Secretary 
and Registrar, Royal College of Veterinary 
Surgeons, London Author of Handbook for 
Veterinary Surgeons; etc. 

F. Buc. — Francis Buckley. Author of 
History of Old English Glass; Old London 
Glasshouses. 

F. B. W. — -Frank B. Willis. Former U.S. 
Senator from Ohio. 

F. B. Wy.— Francis Bowditch Wilby. 
Major General, U.S. Army (retired) Super- 
intendent, United States Military Academy, 
West Point, NY, 1942-45. 

F. C. — F. Clements. General Manager, the 
Park Gate Iron and Steel Company, Ltd., 
Rotherham, England. 

F. Ca. — Florian Cajori. Former Professor 
of History of Mathematics, University of 
California. Author of A History of Mathe- 
matics; etc. 

F. C. B.— - Francis Crawford Burkitt, 
D.D. Former Fellow of Trinity College, 
Cambridge. Norrisian Professor of Divinity 
in Cambridge University, 1905-35. 

F. C. Ba.— Frederic Charles Bartlett. 
Professor of Experimental Psychology, and 
Director of the Psychological Laboratory, 
Cambridge University. 

F. C. Bd. — Frederick Charles Brad- 
ford. Senior Horticulturist, Bureau of Plant 
Industry, Soils, and Agricultural Engineering, 
U.S Department of Agriculture, Glenn Dale, 
Md. Co-author of Fundamentals of Fruit 
Production; etc. 

F. C. Bo. — Frank C. Bowen. Editor of 
Merchant Skips of the World. Author of The 
Golden Age of Sail; etc. 

F. C. Br.— Frederick Charles Bauer. 
Professor of Soil Fertility, University of Illi- 
nois, Urbana, 111. 

F. C. C. — Frederick Cornwallis Cony- 
beare. Former Fellow of University College, 
Oxford, and of the British Academy. Author 
of The Ancient Armenian Texts of Aristotle ; 
etc. 

F. C. F. — Francis Cowles Frary. Director 
of Research, Aluminum Company of America, 
New Kensington, Pa. Co-author of The 
Aluminum Industry . 

F. C. H. — Frederic Clare Hawkes. Secre- 
tary, the Chartered Auctioneers’ and Estate 
Agents’ Institute, London. 

F. C. Kk^r— Frank Charles Kracek. Phys- 
ical Chemist, Geophysical Laboratory, Car- 
negie Institution of Washington, Washington, 
D.C. 


F. C. L.- — Frederick C. Lincoln. Assist- 
ant to the Director, Fish and Wildlife Serv- 
ice, U S. Department of fciie Intenor, Wash- 
ington, D C 

F. C. Mn. — Frank Charles Mann, M.B, 
Professor of E\ ' Medicine, Mayo 

Foundation, J - - c.-" of Minnesota, 
Rochester, Mmn 

P. # C. R. J.— Rev. Francis C. R. Jour- 
dam. Former Member qf the British Orni- 
thological Union, Former Honorary Fellow, 
American Ornithological Union. 

F. C. Sd.« — F. C. Steward. Research As- 
sociate in Botany, The University of Chicago, 
1945-48. Reader in Botany, University of 
London. 

F. C. Si.— -Frederick Cameron Sillar. 
Principal Assistant Secretary, Imperial War 
Graves Commission, London, Eng 

F. C. S. S. — Ferdinand Canning Scott 
Schiller. Former Fellow and Senior Tutor 
of Corpus Christi College, Oxford. Authoi of 
Formal Logic ; Humanism; etc. 

F. Ct. — Frangois Marie-Joseph Crou- 
zet. Assistant a la Sorbonne, Paris University. 
Author of U Economic du Commonwealth 
Bntannique. 

F. C. Wh.— Frank Clifford Whitmore. 
Former Dean of the School of Chemistry and 
Physics, The Pennsylvania State College, 
State College, Pa. Author of Organic Chem- 
istry; Organic Compounds of Mercury. 

F. D. — Sir Frank Watson Dyson. As- 
ti onomer Royal of England, 1910-33. 

F. Da. — Frederick Dalgas. Managing Di- 
rector of The Royal Copenhagen Porcelain 
Manufactory. 

Fd. C. — Floyd Clymer. Publisher of books 
relating to automobiles, motorcycles and 
motor racing. Author of Treasury of Early 
American Automobiles . 

F. De. — Frank Debenham. Professor of 
Geography, Cambridge University, 1930- . 
Founder and Director of Scott Polar Research 
Institute, 1925-46. Former Editor, The Polar 
Record. 


F. D. Sh.— F. D. Sm?th. Assistant Diiectoi, 
Dc\ elopment Department, Organic Chemicals 
Division, Monsanto Chemical C'oTSi. Louis, 
Mo. - ^ 

F. D. W.— Florence ^ah! Walrath. 
Founder and Managing I? .'rector, Cradle So- 
ciety, Evanston, 111. 

F. E.— Fritz Ernst. Professor of German 
Literature, Swiss Federal Institute “of Tech- 
nology. Professor of Comparative Literature, 
University of Zurich, Zurich, Switz. 

F@. C.«— Felix Cole. U.S. Minister to Ethi- 
opia, 1945-47. 

F. E. Ci.— Francis Edward Cislak. Direc- 
tor of Research, The Reilly Tar and Chemical 
Corporation, Indianapolis, Ind. 

F. E. D. — F. E. Drury. Former Principal, 
London County Council School of Building, 
London. 

F. E. F. — Felix Eugen Fritsch. Former 
Head of Department of Botany, Queen Mary 
College, London Author oi,An Introduction 
to the Study of Plants; etc. 

F. E. L.— Francis Ernest Lloyd. Emeri- 
tus Professor of Botany, McGill University,^ 
Montreal, Que Co-author of The Teaching' 
of Biology in the Secondary School (“Ameri- 
can Teachers Series”); Guayule , A Rubber 
Plant of the Chihuahuan Desert; etc. 

F. E. M. — F. E. Matthews. Former Pro- 
fessor of Chemistry at the Royal Indian Civil 
Engineering^College (Cooper’s Hill College), 
Egham, England. T 

F. E. Mn.— ■ -Francis Elmer McMahon. 
Associate Professor of Philosophy, The Uni- 
versity of Chicago. Former President, Ameri- 
can Catholic Philosophical Association, and 
Catholic Association for International Peace. 

F. E. S. J.— F. E. Skdne lames. Of 
Lincoln’s Inn. Barnstcr-at-Law. 

F. E. Wa.~— Rev. Frederick Edward 
Warren. Hon. Canon of Ely, 1906-1$. Au- 
thor of The Liturgy and Ritual of the Ante - 
Nicene Church; etc. 


F. De C.— Francis De Crue. Rector of the 
Universite de Geneve, Geneva, Switz., 1916- 
iS, Author of La guerre feodale de Geneve et 
Vestablissement de la Commune {1285-1320) ; 
etc. 

F. D. G. — Frank D. Graham. Walker Pro- 
fessor of International Finance, Princeton 
University, 1930-49. Author of Protective 
Tariffs; etc. 

F. D. L. — Frank D. Lamb. Chief, Ore 
Dressing Section, U.S. Bureau of Mines, Col- 
lege Park, Md. 

F. D. N. — F. D. Nichol. Editor, Review 
and Herald , Washington, D.C. Author of The 
Midnight Cry; The Answer to Modern Reli- 
gious Thinking; etc. 

F. D. P. — Frederick Douglas Patterson. 
President, Tuskegee Institute, Tuskegee In- 
stitute, Ala. Co-author of What the Negro 
Wants. 

F. D, Pe. — Francis Douglas Price. Dean, 
Fellow and Tutor, Kebie College, Oxford. 

F. D. R. — Frank Driver Reeve. Asso- 
ciate Professor of History, University of New 
Mexico, Albuquerque. Editor, New Mexico 
Historical Review . 

F. D. S. — Franklin D. Scott. Professor of 
History, Northwestern University, Evanston, 
111. Author, Bemadotte and the Fall of Na- 
poleon; etc. * 


F. E. Z.— Frederick Everard Zeraier. 
Professor of Environmental Archaeology, 
University of London. Author of Dating - the 
Past; The Pleistocene Period. 

F. F. — -Ferdinand Foch. Former Marshal 
of France. Commander in Chief of the Allied 
Armies in France, World War- I. Author of 
The Memoirs of Marshal Foch. 

F. F. Dg. — Frank Fraser Darling. Senior 
Lecturer in Geology and Conservation, Uni- 
versity of Edinburgh, Edinburgh, Scot. Au- 
thor of A Herd of Red Deer; Natural History 
in the Highlands and Islands . 

F.-F. Ds. — Fanny-Fern Davis. Acting 
Director, U.S. Golf Association Green Section. 

F. F. G. — Frank F. Grout. Visiting Pro- 
fessor of Geology, California Institute of Tech- 
nology, Pasadena, Calif. Author of Kemp’s 
Handbook of Rocks ; Petrography and Pe- 
trology . * 

F* FI. — Fred Fletcher. Sporting Depart- 
ment, New York Herald Tribune . 

F. F. Rx. — Frederick Ferdinand Rex. 
Librarian, Municipal Reference Library, Chi- 
cago, 111. Author of The Alderman’s Manual ; 
The Mayors of the City of Chicago from 
March 4 , 1837, 1 ° April 13 } 1933. 

F. G. — Fr«tnk Gahan. Editor of tenth-edi- 
tion, Mayne’s Treatise on damages/ - 



Former Tecnpicai Consul Uni, Rcsearcii Cor- 
poration, STefy York, NY Consulting Chem- 
ist, Bureau Oj Plant Industry, 1940-43, Bu- 
rflu of Chemistry sTnd Soils, 1930-40, U S. 
Dept of AgnqultCie • r 

F. G. H. — Sir Frederick Gowland Bop- 
kins, Hon. M.D. Professor of Biochemistiv 
m Camb/d;; University, 1914, Sir William 
Du-:'". 3 1921-43. Nobel Prize for 

Medicine, 1929. 

F. G. H. T.—Francis G. H. Tate. First 
Class Chemist, British Government Chemist’s 
Department, London. 

F. G. M. — Frank Grant Menke. Author 
of Encyclopedia of Sports; Down the Stretch; 
etc. 

F. G* M. B. — Frederick George Mee- 
son Beck. Former Fellow and Lecturer of 
Claie College, Cambridge 

F. G. Me. — F. G Merkie. Professor of 
Sods, Pennsylvania State College, State Col- 
lege. Pa 

F. G. P. — Frederick Gymer Parsons. 
Fo.mer Research Fdiow m Anthropology, 
St Thomas's Hospital, London 

r F. G. U. — F. G. Underkay. Editor of the 
Official Report s of Patent, Desert and Tradt- 
Maik Case* Editor of Ktrly l*V t id* Marks 

F. G. W. — Francis Graham Wilson. Pro- 
fessoi of Political Science, University of Illi- 
nois, Urbana, 111 Author of The Elements of 
Modern Politics , etc. 

F. H.- — Fred Horner. Consulting engineer 
Contributor to The Times r Enguieenng Sup- 
plement, London, Engineering , etc 

F. Ha. — Francis Harper. Research As- 
sociate, John Bartram Association, and of the 
Morris Arboretum, University of Pennsyl- 
vania, Philadelphia, Pa 

F. H. A. M. — Francis Hugh Adam Mar- 
shall. Reader in AjrriruPriP 1 Physiology, 
1919-43, and Dean, 1926-36, Christ’s College, 
Cambridge. Author of The Physiology of Re- 
production; etc. 

F. H. An. — Frederick Harold Allen, 
M.D. Medical Director, ^ri.Ybib-a Cr.K 
Guidance Clinic, Phdad? lr R,n, ? • : > 

Professor of Psychic *.r: L ..*• ; of Penn- 

sylvania , Philadelphia. Author of Psycho- 
therapy with Children. 

F. Har. — Frederic Harrison. Author of 
De Senectute; Life of Ruskin ; etc. 

F. H. r B. — Francis H. Butler. Associate 
of the Royal School of Mines, Imperial Col- 
lege of Science and Technology, University of 
London. 

F. H. Br. — Sir Frank Herbert Brown. 
On the Editorial Staff of The Times , London. 
Former Editor of the Indian Daily Telegraph . 

F. H. C. — Fred Herbert Colvin. Con- 
sultant, U S Navy Bureau of Aeronautics. 
Emeritus Editor, American Machinist Co- 
author of American Machinists 3 Handbook; 
Aircraft Handbook; etc 

F. Hd. — Frank Lloyd Hopwood. Former 
Yice-Btan, Professor of Physics, St Baitholo- 
fhevris Hospital Medical College, University 
of London. 

F. H. X>. — Francis H. Dowley. Assistant 
Professor, Department of Art, The University 
of Chicago. * 

F. He. — Friedrich Hempelmann. For- 
mer Professor of Zoology, University of Leip- 
zig, Germany 

F. Hed. — Frank Hedley. Foimer Presi- 
dent and General Manager, Iiyic* borough Ra- 
frafisit Company, N$w York, N.Y. 

/ . 
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F. H. Ha.— Frederick Henry Hatch. 
Former President, Institute of Mining and 
Metallurgy, London Author of The Iron and 
Steel of the V K. under War Conditions ; etc 

F. H. K.- — Frank Hyneman Knight. Pro- 
fessor of Social Sciences and of Philosophy, 
The University of Chicago. Author of Risk, 
Uncertainty and Profit; The Economic Order 
and Religion; etc. 

F. H. Kn. — Frank Hammond Krusen, 
M.D. Head of Section on Physical Medicine, 
Mayo Cimic. Rochester, Minn Professor of 
Physical Medicine, Mayo Foundation of the 
University of Minnesota. M^rcaoNis. Minn. 
Co-author of Physical ■ Piastre 

F. H. M. — Frederick Henry Marshall. 
Koraes Professor of Modern Greek and By- 
zanhre History, language and Lite 1 at- rc, 
King’s College, University of London. 

F. How. — F. Ho vvarth. Lecture: in Bot- 
any, Imperial College of Science and Tech- 
nology, University of London. 

F. H. P. — Frederick Henry Pollard. 
Senior Lectaicr in Inorganic Chemistry, Uni- 
versity of Bristol, Biistol. Eng 

F. Hr — Friedrich Hrozny. Former Pro- 
fessor of Cuneiform Writing and History of 
the Ancient Orient, Charles UrmeisAy, 
Prague, Czech Conducted excavations a 1 
Cheikfc-Saad, Tell-Erfad and Kultepe Author 
of Das Getreide im Alton Babylomen Editor 
0 1 Iletkii.ca and Archro Oriental, u. 

F. Hs. — Fritz Haas. Curator of Low2r In- 
vertebrates, Chicago Natural History Mu- 
seum, Chicago, III, 1939- 
F. H. S. — Frederick Hanley Scares. Re- 
search Associate of Mount Wilson Obseiva- 
tory of Carnegie Institution, Washington, 
D C , 1940-46 Author of Practical Astronomy 
for Engineers; etc Collaborating Editor, 
Astro physical Journal. 

F. H. SI. — Frank Harvey Snoxell. As- 
sistant Editor, The Motor Boat and Yachting. 
Author of Motor Boating; co-author of The 
Motor Beat and Yachting Manual 

F, H. Sp. — Frank Harold Spedding. 
Professor of Chemistry and Physics and 
Directoi of the Institute for Atomic Re- 
search, Iowa State College, Ames, Iowa, 
X942- Membei, Board of Governors, Ar- 
gonne National Laboratory, Chicago, Illi- 
nois. 

F. Hu.— Francis _Hueffer. Former Mu- 
sical Critic of The Times, London, and Editor 
of Great Musicians Author of Richard Wag- 
ner and the Music of the Future. 

F. H. Wr. — Frank Henry Westheimer. 
Professor of Chemistry, The University of 
Chicago. 

F. I. W. — F. I. Watson. Sports Editor of 
The Field, London 

F. J. A. — Frederick J. Adams. Professor 
and Plead of the Department of City and 
Regional Planning, Massachusetts Institute of 
Technology, Cambridge, Mass. 

F. J. B. — Frank John Bruno. Professor 
of Applied Sociology and Chairman of the 
Department of Social Work, Washington Uni- 
versity, St. Louis, Mo. Consulting Editor, 
Social Science A. bs tracts; Encyclopedia of So- 
cial Sciences. 

F. J. B. W. — Francis John Bagott Wat- 
son. Assistant Director, Wallace Collection, 
London Assistant Surveyor of the Queen’s 
Works of Art. Author of Canaletto; Cata- 
logue of FufmUtre . 


P. John Cievetc 

' 3 e.-j._- Meaag-r, si Western Rail- 
way, London, 1921-2^9. 

F. J. D.—» F. J. Drover. Engine:’' Cactrrir 
Royal Navy. Author of Marine *.* 

Practice; etc 

F. J. G. Du.— Frank J. G. Duck. Of the 
Worthington Pump and Machinery Corpor- 
ation, New Jeisey Co-author of na. op- 
tion of Coal Aimer 3 s Handbook. 

F. J. H.— Francis John HaverReld. For- 
mer Camden Professor of Ancient History, 
Oxford University. 

F. J. H. D. — F. J. Harvey Darton. Some- 
time Scholar of St John’s College, Oxford. 

F. J. H. M.— Hon. Frederick James 
Hamilton Merrill. Consulting geologist 
and mining engineer State Geologist of New 
York. 1899-iooj Author of Reports of New 
Jersey and New York Geological Survey 4 , 
etc. 

F. J. Hn. — Frederics J. Hoffman. Asso- 
ciate Professor of English, University of 
Wisconsin Madison Wis Author of Freud- 
iamsm and tk > Lne . v y Mind; co-autnor m 
The L'Pii Magazine & 

r. 7 . Hu. — F. J. Haalestcn. Former Li- 
brarian, Y« T ai Office London. 

F j . M. — Frees J. Miller. Author of Amer - 
?ca,r 5 rc ' 3 “ ro P? an Machinery Abroad. For- 
me- Euiior American Machinist 

F. J. JMcC.— -Francis John McConnell, 
D D. Fcrmei Senior Bishop or die Method: 5 1 
Episcopal Church Author of The Diviner 
I n.ranencc; etc. 

F. J. Mn. — Frederick Justin Mann. Gj 
canization and Methods Examiner, Bureau jf 
Security and Consular Affairs, US Depart- 
ment of State, Washington, D C. Co-author of 
Creation of Rights of Sovereignty Through 
Sjmbohc Alls i^oq-z2og. 

F. j. N. — Frederic. " J. North. Keeper of 
the Department of Geology, Nanonai Mu- 
seum of Wales Cardiff 

F* J. O . — Frances JenKins Olcott. Or- 
ganizer and former Director of Training 
School for Childien’s Librarians, Carnegie 
Library, Pittsburgh, Pa. Author of The 
Children f s Reading; etc. 

F. J. P. — F. J Petri John. Professor of 
Geology, The Johns Hopkins University. Bal- 
timore, Md. Author of Sedimentary Rocks. 

F._J. S.— Frederick J. Stevenson. Gene- 
ticist, Bureau of Plant Industry. Soils, and 
Agricultural Engineering, U S. Department 
ot Agriculture. 

F. J. Se. — Frederick J. Stare, M.D. Pro- 
fessor and Chairman of the Department of 
Nutrition, Harvard School of Public Health, 
Boston, Mass 

F. J. Sr. — Fred Jay Seaver. Head Cura- 
tor, New York Botanical Gardens. Editor 
of Mycologpa, official organ of Mycologica! 
Society of America. 

F. J. T. — Frederick Jackson Turner. 
Former Professor of History, Harvard Uni- 
versity. Author of Rise of the New West; etc. 

F. J. W. — Frank John Wilson. Chief, 
U S. Secret Service, Treasury Department. 
Washington, D C , 1936-46. 

F. K. — Friedrich Wilhelm Eduard 
Keutgen. Former Professor of History, Uni- 
versity of Hamburg, Ger. Author of Die 
Hanse und England im 14 J ahrhundert ; etc. 

F. K. B. — Frederic K. Brown. Author 
of The Playtime Guide Book ; etc. 



jF„ K.S.— F-crence ey. r crmLr Scae- 

i£.r-, T JS Boca a of Control of Labor Star cl- 
arets for Army Clothir^ Author o: 3Iodt~'i 
industry 



Ec.no r o: Fo'i dutio.is of Cl o die i^rc) > test a, e 

Fk. R. Tvf — 7 : auk Res: Mayo. Research 
CneniSt, General Laboratories, United Stales 
Robber Company Pabsaie, N J 

F. L — Frances -L I £1* s- Associate Curator, 
Department of Rena.ssar.ee end Modern AC, 
Metropo'itan Museum o£ Art. New Yor>c, 
NY 

F. L. A. — Fred Lyman Adair, M.D. 
Mary Carrpau R > erson Profe^oi Euientas 
o: Obstetrics and Gynaecology, The umve-si'y 
of Chicago 

F. L. 3 . — Francis L. Birch. Attached to 
the Foreign Off.ce, London Former Lecturer 
in History, Cambridge University. 

F. L. Be — Frederick Lincoln Browne. 
Chemist Foie-t Products Laboratoxy. Forest 
Se-rice, U S Department of Agucuituie, 
Madison, Wis Co-author cf Casein and hi 
hJduiti ml Applications. 

F. L. D. — Fred L. Dendy. Former Pio- 
icssor ot Public Sneaking and Director of 
Dramatics, Daviason College. Da\idson, N C. 

F. L. Sa. — Frank L. Earnshaw. Bureau 
ot Biological Survey, Department of Agit- 
cultuie, Washington, DC 

F. L. G. — Florence Laura Goodenough. 
Emeritus Research Pi ofessor, Institute of 
Child Welfare, University of Minnesota, Min- 
neapolis, Minn Anther of Anger m Young 
Children; Developmental Psy etiology , etc. 

F. L. K. — Francis Lawrence Kent. Li- 
brarian, University of Bristol, Bristol, Eng, 

F. L. Kg. — Frank L. King. Executive Sec- 
retary, Fountain Pen and Mechanical Pencil 
Manufacturers’ Association. 

F. L. L. — Lady Lugard (Flora). Foimer 
Head of Colonial Department: of The Times , 
London. .Author cf A Topical Dependency . 

F. LI. G.— Francis Llewellyn Griffith. 
Formei Professor and Reader in Egyptology, 
Oxford University. Former Editor ct the Arch- 
aeological Swvey and Archaeological Reports 
of the Egvpt Exploration Fund .Author of 
The Nubian Texts of the Christian Period; 
etc. 

F. L, Mr. — Frank Luther Mott. _ Dean, 
School of Journalism, University of Missouri, 
Columbia, Mo Author of American Jour- 
nalism . 

F. L. P.— Frederic Logan Paxson. For- 
mer Margaret Byrne Professor of History, 
U"* . ‘ " California .Author of History 

t ' ■ " Frontier; etc. 

F. Lr. — Friedrich Lemmer. Economic 
Correspondent in Bonn, Ger., of the Easier 
N ackrickten. 

F. L. S. — Frederick Lewis Schuman. 
Woodrow Wilson Professor of Government, 
Williams College, Wilhamstown, Mass. Author 
of Germany sines iqi 8; The Nazi Dictator- 
ship; etc. Co-author of Design jor Power. 

F. L. We. — Fred Lawrence Whipple. 
Associate Professor, Harvard University. 
Author of Earth , Moon and Planets 

F. M.— -Sir Francis Meyneil. Author of 
The Typography of Newspaper Advertise- 
ments. 

F. Mac. — Fitzroy Maclean. Member of 
Parliament for Lancaster, Eng. 


F. LI. Sz. — Fra r-c i.iaciarla'ie £ 

M.D. D.recDr Y/a J t*_. e~,I F izi L7’ Zn- 
stnuie cl Mci-ui a\~h He'ooi'-oe, 

A list r Rc-jl. d-n e.'ior n Ex\. u .ccnUi 
Mcdn.ne v,’ Me bourne. Mel- 

bourne, rvuslr A. id ex "■ 3 c f'+tCG .hpec-s 
of hi fee i ji J D: e-.'C , r i o ' G/g("ns /. 

5. X. C. — Frederick X ,'Rc g Hern”) 
Clancy. Aa.hoi ol 1 at Ro . dap, Stampses 
aid Cowboy Spons G.^de 

F. LI. Cr. — ?. Mb Ca-psnter. ProfcSiO. of 
Salome log \ Agamic LrMe so: of ZooIo;y 
and Curator of Fosci: Insects-, Mu-eum of 
Comma 'aLve Zooloaj Harvard Urn . ersuy. 

F. IvL. Du. — F. Martin Duncan. Former 
Librarian o: the Zoological Society of London. 

F. M. F. — F i anKiin Maruey Foote, M.D. 
Executive B.rcctor, Ndtuna. Society :oi the 
Prevention of B’indncs* 

7 . M. Kg. — Felix M. H^Lssor 

arnl Executive Hcaa o' M >' of 

Sociology and AnihrcycDgj Str.nl ord Uni- 
vers.tv, Stanford, Ca-'if Authoi of Native 
Peoples or the Pacific World ; The South Sea s 
m the Modtrto Wo. Id, etc. 

F M. M — Fritz Morsrei n Marx. Staff As- 
sistant, Office o f t**L Birec.o: Bureau o» the 
Budget, E’.ucuti' e Office ol tne Pic-irknc, 
Washing! x;n, DC Lecti ier on PohUcal Sci- 
ence, American and Howard Universities, 
Washington, D C 

F Mr..-— Frank Morgan. Ac f or, stage and 
mo ion picture* 

F. Mo. — Frances Morris, Associate Cura- 
tor Department of Decorative Art, Metro- 
politan Museum of Art, New York, NY - Vice- 
PresiGent of the Needle and Bobbin Club 

F. M. P.— Sir Frederick Maurice 
Powicke. Rcgiua Professor of Modern His- 
toiy, Oxford University, 1928-0.7 Honorary 
Fellow of Merton College, Oxfoid and of 
Balliol College Authci of Th* Loss of Nor- 
mandy; Stephen Langlor , etc 

F. M. Rn. — Francis Minot Rackemann, 
M.D. Physician Massachusetts Geneia* Hos- 
pital, Boston, Mass Author of Chm:al Al- 
lergy PaUiculaily Hay Fever and Asthma 

F. M. S. — Sir Frank Merry S teuton. 
Former Professor of Model r Histoty and 
Vice-Chancellor, University of Reading Read- 
ing, Eng Authoi of The Danes m England; 
etc 

F. M. Se.— Frank Mary! Selzler. Head 
Curatoi, Department of Anthropology, U.S. 
National Museum, Washington, D C. 

F. M. T. — Frank M. Tatnagna. Econo- 
mist, Federal Reserve Bank of New York. 
New York. N.Y Author of Italy's inlet ests 
and Policies in the Fay East; Baiikmg and 
Finance in China; etc. 

F. M. T. B.—F. M. T. Bohl, D.D. Rector 
of the University of Gioningen, 1974-25 

F. Mu. — Frank Murphy. Former Associate 
Justice, U.S. Supieme Court 

F. N.— -Frank Nasmith. Of the Universal 
Winding Company, Manchester, England. 

F. Na. — Fridtjof Nansen. Arctic explorer. 
Former Professor of Oceanography. Oslo 
University. Minister for Norwav at the Court 
of St James’s, 1906-08 Nobel Peace Prize. 
1921-22. Author of Armenia and the Near- 
East. 

F. N, F. — Frank Nugent Freeman. Pro- 
fessoi of Educational Psychology and Dean, 
School of Education, University of California, 
Berkeley Cilif .Audio, c: Visual Education; 
etc. _ * % 


7 . N H. — Frank* Xefrmar: Y owes. 
X n 2 it , Museums of Economic J^ocn.v ^ aj} a. 
2 -bj.r : :c Careens. New, E*vc Ac. i®. ol Lvt:, 

P ' t ’ ?* 7 / 1 cgei ps e 'i i'. a .( 

Resms, V 1 ■ - 1 •- -...g Jivet-ah. \ 

F. ;r M.— at? rede rlc La&.sch Ka-ce 
Ccuonel Au: nor of Cavalry, h > Past ana, 

F r a'e , cl volition or Shaggy ('•let idaCd :rto 
German) , War 2'td the fv oild's * Cam- 
paign of Leipzig; etc. 

F. No.— Francis Benedict Vincent 
Norris. Badris ter-at-Lavv, Lmccin’s *nn, 
London. 

F. N. Fredus Neison Peters, Jr. 
Director cf Research, Quaker Oa‘s Company, 
Crmaco. Ill * 9 

F. O. B — Frederick Grpen Bower. 
Foroxer Professor ol Botan», UmveisAy ol 
Glasgow, Scot .Author 0: The Otig.n of a 
Lana Flora, S'Xty Yeats of Bo* ah y m Britain; 
etc 

F. O. K. — Frances Oldham Kelsey, M.D. 
Co-auLhoi 0: E^cntiuh of Phc/tnacology. 

F. O. W. — F. O. V/aage.* Profeasor 01 tbc 
Histoiy of \ A ar- J ’.'--r’og' end Chair- 
man ot the !)■;. ' -X , Aits. Cornell 

Cn: vers: tv , Ithaca, NY Auihoi of Excava- 
tions at Antioch-on-the-Ot antes, vol. iv,*® 
part 1 

F. P. — Frank Podmore. Author of Studies 
in Psychical Research; Modern SpiDtuaLsn , 
etc 

F. P. C. — Frank P. Cullinan. Assistant 
Chief of tmfBuieau of Plant Industry, Soils, 
and Agricultural Engine enng, tVastungton, 
DC ' @ 

F. P. D — Francis P. Duffy. Pi ofessor of 
Logic and M -.’C', St Joseph’s Semi- 
nary, New ’■ : ■ \ i . 

F. P. Do — F. P. Dorizzi. Director of 
George Rovvney and Company*, Ltd. and 
Works Manager of Malden Penal Work*, 
London 

F. P. F. — Francis Peloubet Farquhar. 
Author of Place Names in the High Sifrra 

F. Pn.— Florence Peterson. Professor of 
Economics, Rollins College. Winter Park, Fla. 
Author of Survey of Labor Economics. 

F. Po.— -Rt. Hon. Sir Frederick Pollo-ck. 
Former Judge of Admiralty Court of Cinque 
Peris, Editor of Law Report'., 1895-1935; 
Corpus Piofessor of Jurisprudence, Gx:o-d 
University, 1883-1903 Author cf Principles 
of Contract; e ic. 

F. P. R. — Frank Plump ton Ramsey. 
University Lectuicr in Mathematics and Fel- 
low of King’s College, Cambridge 

F. P. S. — Frederick Peter Siehel, jr. 
President. J E. Siebel Sons’ Company, Inc 
Chicago, III Former President, the American 
Society of Brewing Chemists 

F. P. T. — Frederick Porter Todd. 
.Associate Archivist, War Depaitment Division, 
National Archives. 

F. P. Z, — Frederick Paul Zscheile. 
Associate Professor m Agronomy, College of 
Agriculture, University of California? Davis, 
Calif. 

F. R. — Francis Rawle. Editor of Re- 
visions of Bouvier's Law Dictionary 1883, 
1898, 1913 ; etc* 

F. Ra. — Frank Rabak. Consultant and 
Biochemist. S S Steiner, Inc , New York, 
NY Associate biochemist, US. Depaitment 
of Agriculture, 1927-46. 

Fr. Br. — 5 r*tz BrugeL ^Dnector of* the 
Reseal eh Institute qf Social \ roblems, Yicmw* 



F. R. C — ? :cT-? Rich a r ;Lc r C?-?. 
Author of 3?V" Ajr'cn jtOm r'c , 1 ” 
*0 cue Z/morix r l: f 

F< R. rl.~ -/L cCriC Rooerc Harris. Co.. - 
siting Enci?.\^' New "Cork, L Y 

t v* r 

F. R. K.-J.— F. R. H urlestone-Jones. 
Former Join 4 * Secretary of the T nco’ r 'e ~Nd 
Association of Head Masters .1 a*. - 1 - ~ 
of Holloway School 

F. R. L. — Frank R. Lillie. Former Andrew 
MacLeish TL-t vziiC'Y Service Professor of 
Embryology, The University of Chicago. 
Author, The Development of the Chick; etc. 

F. R. M. — Francis Richard Maunsell. 
Lieutenant Colonel^ Military Attache, British 
Embassy, Constantinople, 1901-05. Author of 
Kurdistan ; etc 

F. R? T.— -Frederick Robert Tennant, 
D.D. Lecturer in Theology, 1913-31, and 
Fellow of Trinity College, Cambridge Author 
of Philosophical Theology; etc. 

F. R* W. — Floyd Rowe Watson. Emeri- 
tus Professor of Physics, University of Illinois, 
Urbana, 111 . Editor of The Acoustical Journal , 
1929-39. * 

F. S. — Francis Storr. Former Editor of 
** The Journal 0 ; Education , London. 

F. S. B. — Frederick S. Boas. Inspector of 
English Language and Literature to the Lon- 
don County Council, 1905-27. Author of 
Shakespeare and His Predecessors; University 
Drama in the Tudor Age; etc. 

F. Sc. — *F. ScholeHeld. Lecturer in Bleach- 
ing, Dyeing, Printing *and Finishing in the 
Manchester Municipal College of Technology, 
Manchester, England. 

F. S. E.- — Frederick Seward Erdman. 
Associate Professor of Mechanical Engineer- 
ing, Cornell University, Ithaca. N Y. 

F. S. G. P. — Francis Stewart Gilderoy 
Piggott. Major General, formerly with Brit- 
ish Army Author of Broken Thread ; The 
Elements of Sosho. 

F. Sh. — Frederick William Sherwood. 
Barrister-at-Law, former Recorder of Wor- 
cester. 

F. S. H. — Frank Stewart Howes. Music 
Critic, The Times. Lecturer, Royal College of 
Mhsic, London Author of The Borderland of 
Music and Psychology , Byrd, Full Orchestra; 
Man, Mind and Music; The Music of 
Vaughan Williams. 

F. Si.v—F. Simon, Counsellor of the Foreign 
Office, Berlin Former Private Secretary to 
Heir Rathcnau. 

F. S. M. — Rev. Fred Shipley Marsh. 
Lady Maigaret’s Professor of Divinity, Cam- 
bridge Umveisity, 1935-51. 

F. S. N. — Frederick Samuel Northedge. 
Lecturer in International Relations, London 
School of Economics and Political Science, 
University of London. 

F. S. P.— Francis Samuel Philbrick. 
Professor of Law, University of Pennsylvania, 
Philadelphia, Pa, 1929-47. Translator of 
Subnets History of Germanic Private Law. 

F. >Ss.— -Frank Smithies. Lecturer in Math- 
ematics,* Cambiidge University. 

F. Sz.— -Frederick Seitz. Professor of 
Physics, Department Head, Carnegie Institute 
of Technology, Pittsburgh/ Pa. Author of 
Modern Theory of Solids ; The Pkvsics of 
Metals. 

F. T. — Frank T wyman. Honorary Associ- 
ate, Manchester Municipal Collcae of Tech- 
nology, Manchester, Eng. Author of Prism ' 
j#nd'Lens Making, etc.. 
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etc 

F. T. H. — F. T. Harvey. Examiner in 
Veterinary Medicine to the Royal College of 
Veterinary Surgeons 

F. T. J.— Frederic Theodore Jung, M.D. 
Assistant Secietary, Council on Physical Med- 
icine, American Medical Association. 

F. T. M. — Sir Frank T. Marzials. Editor 
Ql “Great Writeis” Senes. 

F. T. W.— Frederick T. Weber. P01 trait 
painter, sculptor and etcher. 

F. v. H.— Baron F. von Huge!. Author 
of The Mystical Element of Religion ; etc. 

F. V. S. — Frazer V. Sinclair. President, 
Drug and Cosmetic Industry, New York, N Y 

F. V. W. — Sir Francis Verner Wylie. 
Indian civil servant (retired). 

F, Wa. — Sir Frank Warner. Chairman of 
Silk Advisor} Committee, Imperial Institute, 

1917- 27 Piesident of the Textile Institute, 

1918- 20 Chairman of British Silk Research 
Association, 1920-27. Author ot The Silk 
Industry of the Untied Kingdom 

F. W. A. — Francis William Aston. 
Nobel Pnze for Chemistry, 1922 Author of 
Isotopes; etc. 

F. W. B. — Frederick William Brad- 
nock. Public Relations Officei, Birm.rfJ'rm 
Eng Editoi of City of Birmingham Off r /at 
Handbook. 

F. W. D. — Frederic William Brew. Au- 
thor and journalist Studied for thirty-five 
years viniculture and the cultivation and 
marketing of tropical and subtropical produce. 

F. W. F. — Frank Whitson Fetter. Piofes- 
sor of Economics, Northwestern University, 
Evanston, Iil. 

F. Wg. — Fredrik Wulfsberg. Cultural 
Attache, Norwegian Embassy, London. 

F. W. G. — Sir Frank W. Goldstone. 
General Secretary of the National Union oi 
Teachers, 1924-31 

F. W. H. — Frederick Webb Pledge. 
Director, Southwest Museum, Los Angeles, 
Calif Ethnologist with Museum of American 
Indian, Heye Foundation, New York, N.Y., 
19:8-31. 

F. W. Ha. — Frank W. Halliday. Major, 
Judge Advocate General’s Department, 0 S. 
Army, Washington, D C. (retired). 

F. W, J. — Frank William Johnson. 
Writer and lecturer on botanical subjects 

F. W. Js. — Frederic Wood Jones. Hon- 
orary Curator, the Royal College of Surgeons, 
London. Author of Hallmarks of Mankind ; 
The Mammals of South Australia ; Maids 
Place Among the Mammals; eLc. 

F, W. M. — Frederic William Maitland. 
Former Downing Professor, Cambridge Uni- 
versity. Author of History of English Law 
(with Sir F. Pollock) ; English Law and the 
Renaissance ; etc. 

F. W. McB. — F. Webster McBryde. 
Geographer-Consultant, Bureau of the Census, 
U S Department of Commerce, and Institute 
of Inter-American Affairs. Lecturer-Professor, 
Department of Geography, University of 
Maryland, College Park, Prince George’s 
County and Baltimore, Md. Author of Cul- 
tural and Historical Geography of Southwest 
Guatemala , Solold : A Guatemalan Town and 
Cakchiquel Market -Center. 


- £ -Y - Frederick %V als sr 
I ensu'tlrg Physician 
:n:, London Former 
it.roic gis. to ^oncor. Conns.} Asylums and 
Lectj.r^’- on Mcrmd Psychology, Birmingham 
Ur. v.rsik r utiGi ol ''dr neuroses ard 
Sr ell Shock; e.-. 

F. W. O.—Francis Waif Oliver. Quain 
Professor of Botany, University College, Uni- 
veisity of London, 1888-1929. Former Editor 
of Annals of Botany . 

F. W. P.— Frank W. Peek, Jr. Former 
Engineer in Charge, General Transformer 
Engineering Department and High Voltage 
Engineering Laboratory General Electric 
Company, Pittsfield, M*ass. Author of Die- 
lectric Phenomena in High Voltage Engineer- 
ing 

F. W. Q. — -Frances Wells Quantius. As- 
sistant Professor of Economics, Ohio State 
Univeisity, Columbus, 0 Co-author of Eco- 
nomics. Basic Problems and Analysis. 

F. Wr. — Friedrich Weber. University 
Professor, Law Faculty, Heidelberg Univer- 
sity, Heidelberg, Ger Author of Beitrage zum 
grako-agyptischen Obhgationenrecht ; Sach- 
aujklarung und Gfjenbarungseid in der 
Zwangsvolhtreckung 

F. W. R. — Frederick William Rudler. 
Curator and Librarian of the Museum of 
Practical Geology, London, 1S79-1902. 

F. W. R. B. — F. W. Rogers Brambell. 
Professor of Zoology, University of Wales, 
University College of North Wales, Bangor, 
Wales Author of The Development of Sex in 
Veitebrates; etc. 

F. W. Re. — Frank Walton Roe. L *oe- 
toi of the Geological Suive} Bepaitmcm, 
British Territories in Borneo Author cl 
Memoirs of the Geological Survey of the 
Federation of Malav a. 

F. W. Sh. — Francis Wayland Shepard- 
son. Former Editor of Baird’s Manual of 
American College Fraternities. 

P„ Wt. — Francis Watt. Author of Law’s 
Lumber Room. 

F. W. T. — Frank William Taussig. Pro- 
fessor of Economics, Harvard University , 
1901-35 Author of Principles of Economics; 
Tariff History of the United States ; etc. 

F„ W. Ta. — Fred Wilbur Tanner. Pro- 
fessor of Bacteriology, also Head of the De- 
partment of Bacteriology, Univcrsitv of 
Illinois, Urbana, 111 . Author of Bacteriology 
and Mycology of Foods ; etc. Co-author of 
The Yeasts 

F.W.Th. — Frederick William Thomas. 
Former Librarian to the India Office, 
London; Lecturer in Comparative Philology 
and Reader in Tibetan, University College, 
University of London Honorary Secretary, 
1920-27, and Director, 1921-22, of Royal 
Asiatic Society Boden Professor of Sanskrit, 
Oxford University, 1927-37. Former Editor 
of Epigraphia India. 

F. W. W. — Frederic W. Whyte. Author 
of Actors of the Century; etc. Translator of 
Filon’s English Stage; etc. 

F. W. We. — Frederick W. Weber. 
Treasurer and Diiector of F. Weber Company, 
Inc., Philadelphia, Pa. 

F. W. W. G. — F. W. W. Gwynne. 
Major A Director of Lena Goldfields Lim- 
ited, London 

F. W. W.-S. — Francis William Went- 
worth-Sheiids. Artist. Visiting Instructor, 
Twickenham School of Art, Middlesex, Eng 



F. X. T, — Rev. Praxis Xavier Talbot, 
S.j. Former Editor in Chiei of Amenta, 
national Catholic weel^y, New York, NY 
Author of Jesuit Education m Philadelphia; 
etc 

F. Y. — Sir Frederic Wiliam Young. 
Former Chief Surveyor, Liverpool Salvage 
Association Commodore, RNR, and Head 
oi Admiralty Salvage Section, 1914-18 

G. — Ronald Gorell Barnes, 3rd Baron 
Gorell. Honorary Fellow, Royal Society of 
Teachers Chairman, Teachers Registration 
Council, 1922-35. 

G. Ab. — Grace Abbott. Former Proiessor, 
School of Social Service, The University of 
Chicago Former Chiei of U S Children’s 
Bureau, Washington, D C Author of The Im- 
migrant and the Community 

G. A. Bl. — -Gilbert Ames Bliss. Former 
Professor and Chairman of the Department 
of Mathematics, The University of Chicago 

G. A. Bo. — Giuseppe Antonio Borgese. 
Former Proiessor of Italian Literatuie, The 
University of Chicago Author of History of 
Romantic Criticism; etc 

G* A. Bt. — George Allen Bennett, M.D. 
Associate Professor of Anatomy, Jefferson 
Medical College, Philadelphia, Pa. 

G. A. Bu.— G. A. Burls. Author and Co- 
editor with Sir Dugald Clerk of works on 
internal combustion engines. 

G. A. C.— Rev. George Albert Cooke, 
D.D. Regius Professor of Hebrew, Oxford 
University, and Canon of Christ Church, 
1914-36 Oriel Professor o f T^mretYmr 
of Holy Scripture at 0 Coi a C.u ' , 

1908-14. 

G. A. Cr.— G. Arthur Cooper. Curator of 
Invertebrate Palaeontology and Palaeobotany, 
United States National Museum, Washington, 
D C Co-author of Brachiopod Genera of the 
Suborders Orthoidea and Pentameroidea , etc. 

G. Ad.— -Gilbert Adrian. Dress designer. 
Costume designer for the Metro-Goldwyn- 
Mayer Studios. 

G. A. E. — George Anderson Eastwood. 
President and Chairman of the Board, Ar- 
mour and Company, Chicago. 

G. A. H. — George Andrew Hawkins. 
Dean of Engineering and Director of 
Engineering Experiment Station, Purdue 
University, Lafayette, Ind Author of 
Thermodynamics ; co-author of Elements of 
Heat Transfer and Insulation 

G. A. H. S. — George A. H. Scott. Gen- 
eral Counsel, Illinois Humane Society. Direc- 
tor, American Humane Association. 

G. A. K. — George Arthur Kelly. Ex- 
ecutive Vice-President of the Pullman Com- 
pany, Chicago. 

G. A. Mn. — George Ashmun Morton. 
Research Physicist, RCA Laboratories, 
Princeton, N J. Co-author of Television; etc. 

G. An.— Gleb von Anrep. Professor of 
Physiology in the University of Cairo, Egypt. 

G. A. P. — George A. Pfeiffer. Former 
Professor of Mathematics, Columbia Univer- 
sity. 

G. A. R. C. — Sir Geoffrey Arthur Ro- 
maine Callender. Former Director, Na- 
tional Maritime Museum, London. Honorary 
Secretary and Treasurer to the Society for 
Nautical Research Former Professor of His- 
tory and English at the Royal Naval College, 
Greenwich, England. Author of The Life of 
Nelson; The Naval Side of British History; 
etc. 


CL A. jRL — A rnytage Rounse- 
f ell. Aquatic Biologist,^ Fish ana Wddhfe 
Service, U S Dept of the Tnte’ lor 

G. A. Ro. — Gar A. Roush. Metals Engi- 
neer, US Treast ~ ^ -** trer.t Bureau "of 
Federal Supply, S : 1 r Critical Ma- 
terial Division, 1946- Editor, Mineral 
Industry, New York, 7913-43 Mineral Tech- 
nologist, U S Bureau of Mines, 1943-46. 
Author of Strategic Mineral Supplies 

G. A. Sn. — Gustav A. Swanson. Profes- 
sor and Head o r .re TNn L'lr'Z” of Conser- 
vation, Gomel! I'v. ^ N.Y. 

G. At. — Gertrude Franklin Atherton. 
Author of Rezdnov; Ancestors; etc. 

G. A. T. — George Alfred Thiel. Profes- 
sor and Chairman of the Department of Ge- 
ology and Mineralogy, University of Minne- 
sota, Minneapolis, Minn. Author of The 
Geology and Water Resources of Southern 
Minnesota , Geology, Principles and Proc- 
esses; Limestones and Marls of Minnesota. 

G. B.« — Gamaliel Bradford. Author of 
Damaged Souls; Darwin; Lee, the American ; 
etc 

G. B. A. — George Burton Adams. For- 
mer Professor of History, Yale University. 
Author of Civilization During the Middle 
Ages; etc. 

G. B. Br.— George B. Former 

Instructor, Art Students .* >\ v York, 

NY Author of Life Drawings; The Hand. 

G. B. C. — George Barr Carson, Jr. As- 
sistant Piofessor of Modern History, The Uni- 
versity of Chicago Editor, Journal of Modern 
History Author of Men and Centimes of 
European Civilization, etc. 

G. B. D. — George Bion Denton. Emeritus 
Professor of Dental History and Literature, 
Northwestern University, Evanston, 111 Spe- 
cial research worker, American Dental Asso- 
ciation 

G. Be. — Gertrude Bell. Former Oriental 
Secretary to the British High Commissionei 
of Iraq Author of Review of the Civil Ad- 
ministration of Mesopotamia 

G. B. E. — George Blow Elliott. Former 
President, Atlantic Coast Line Railroad Com- 
pany and Atlantic Land and Improvement 
Company, New York, N Y. 

G. B. En.— George B. Eusterman, M.D. 
Emeritus Head, Section m Medicine, Mayo 
Clinic, Rochester, Minn Emeritus Professor 
of Medicine, University of Minnesota, Mayo 
Foundation, Rochester, Minn. Co-author of 
Stomach and Duodenum 

G. B£. — Garrett Birkhoff. Associate Pro- 
fessor of Mathematics, Harvard University. 
Author of Lattice Theory ; etc. 


H * 

G. 3 h.— Geoiirey Darrrclou^ Author of 
The Origins oj Mode .* T, , r Pro- 

visions Aspect of Church History, Constitu- 
tional, Legal and Administrative, in the Ls,ter 
Middle Ages. % 

t * 

G. B. He.— George Baugh Heckel. For- 
mer Secretary, National Paint* Varnish and 
Lacquer Association, Inc. Former owner, Ed- 
itor, and Publisher of The Paint Industry 
Magazine. 

G. B. X.*— George B. Kistiakowsky. Ab- 
bott and James Lawrence Professor of Chem- 
istry, Harvard University, Cambridge, Mass 
Author of Photochemical Processes 

G. B. M. — George Bragg Massey. Con- 
sulting engineer, Chicago Author of The En- 
gineering of Excavation; etc 

• 

G. Bn.— Gladys Bryson. Former Professor 
of Sociology axd Chairman of the Division 
of Social Sciences, Smith College, Northamp- 
ton, Mass. Author of Man and Society: The 
Scottish Inquiry of the 18th Century. 

G. Br.— Geoffrey Brooke. Major General 
(retired). Author of Horse Sense and Horse- 
manship of Today; etc. 

G. Bs. — Georges Boussieres. Director of'* 
Research, Radium Institute, Paris, France 

G. B. S. — George Bernard Shaw. Former 
novelist, dramatist and wntei on social ques- 
tions Nobel Prize for Literature, 1925 Author 
of The Intelligent Woman’s Guide to Social- 
ism and CcPpitalism ; etc 

G. B. T. — Girard B. Troland.’ Lieutenant 
Colonel, Corps oP Engineers, U S Army, War 
Department, Washington, D.C. 

G. Bu.— Sir Gerald Burrard. Major, 
Royal Field Artillery (retired). Editor of 
Game and Gun, 1924-25 „ Gun expert to 
The Field, 19x9-33. Author of ^ Big Game 
Hunting in the Himalayas and Tibet; etc. 

G. Buc. — Sir George Seaton Buchanan, 
M.D. Former Senior Medical Officer,' Min- 
istry of Health. 

G. B. Wa.— George Benson Watkins. 
Director of Research, Libbey-Owens-Ford 
Glass Co., Toledo, O 

G. C. — George Copping. Managing Ed- 
itor, The Pottery Gazette and Glass Trade Re- 
view and the Oil and Colour Trades Journal, 
London 

G. Ca. — George Carroll. Publicity Di- 
rector, Lake Placid Club, New York. 

G. C. A. — George C. Allen. Professor of 
Political Economy, University College, Uni- 
versity of London 


G. B. G. — George Beardoe Grundy. Fel- 
low and Tutor of Corpus Chusti College, Ox- 
ford, 1903-31. Former University Lecturer in 
Classical Geography and Lecturer at Brase- 
nose College, Oxford. Author of The Great 
Persian War; etc. 

G. B. G. C. — Guy Basil Granville Chap- 
man, British Colonial Civil Servant (retired). 
Editor, Nigeria Handbook 1953. 

G. B. Gr. — George Buchanan Gray, 
D.D. Former Professor of Hebrew and Old 
Testament Exegesis, Mansfield College, Ox- 
ford, and Examiner in Hebrew, University of 
Wales. Author of The Divine Discipline of Is- 
rael; etc. 

G. B. Gy. — George Barnes Galloway. 
Staff Director, Joint Committee on the Or- 
ganization of Congress, United States Con- 
gress, 1945-46. Author of Plannir^g for Amer- 
ica; etCr 


G. C. de H. — George Charles de Hev- 
esy. Associate of the Institute of Theoretical 
Physics, University of Cooenhagen, Copen- 
hagen, Den Associate of 6: Institute of Re- 
search in Organic Chemistry, University of 
Stockholm, Stockholm, Swed Author of 
Chemical Analysis by X-Rays and Its Ap- 
plication; Manual of Radioactivity. 

G. C. Bi. — George Campbell Dixon' 
Critic and playwright. Literary Editor, The 
Daily Mail , London, 1925-31. Author of From 
Melbourne to Moscow; etc. 

G. Ce. — Lady ’’Gwendolen Cecil. Co-au- 
thor of Life of Robert , Marquis of Salisbury . 

G. C. E. — George C. Engerrand. Grad- 
uate Professor of Anthropology, University of 
Texas. Chief Geologist, Instituto Geologico 
Ijfacional, Mexico, 1907-15 Author o^Si^Le- 
Qons de Frehist care P ^ 




Pcoff \hi Od' 7 vC 0’ j ciennous Onj( ri 'on ; 7' 1 ? 
Philosophy 0] Plato; Pic^o and Jits Comen*- 
poranes . 

G. C. Ha. — George Christe Harris. Re- 
search Chemist, Hercules Powder Company 
Experiment Station, Wilmington, Del 

G. C. K.— * -Grant C. Knight. Professor of 
English, Univeisity c r Tr e-* Lexington, 
Ky. Author of The . . y c. in Ameri- 
can Liteialvre; James Lane Allen and the 
Genteel Tradition; etc. 

G. CL— George Chrystal. Former Profes- 
sor of Mathematics and Dear^of the Faculty 
of Arts, Edinburgh University. 

G. C. M. — George Campbell Macaulay. 
Formei Lecturer in English, Cambridge Uni- 
versity Former ♦•Professor of English Lan- 
guage and Literature, University of Wales Ed- 
ited the Works of JohtT Gower . 

JG. C. Mi. — George Charles Miller. 
Printer and instructor for many etchers and 
lithographers in America, including George 
Bellows, Rockwell Kent, Thomas H Benton, 
Giant Wood and others. 

G. C. Ml. — George Catlett Marshall. 
General of the Army, U S. Army President, 
American Red Cross. U S Secretary of State, 
1947-49 Chief of Staff, P U S. Army, 1939-45- 

G.*C. Ms.— -Geoffrey Christopher Mor- 
ris. Fellow and Director of Studies in His- 
tory, King’s College, Cambridge. University 
Lecturer in History, Cambridge University. 

G. C. N.— Grover C. Neff. President, Wis- 
consin Powp,r and Light Company, Madison, 
Wis. 

G. Co.— -Georges Contenau, M.D. Di- 
rector-General of Archaeological Missions in 
Iran. r 

G. C. R, — Guy Colwin Robson. Assistant 
Keeper in the Department of Zoology, British 
Museum (Natural History), London, 1931-36. 

G. . C Rh. — George C Rhodes. Director 
and General Passage Managei, Compagnic 
Generate Transatlantique 

G. Cri. — George W. Crile, M.D. Chair- 
man, Bboard of Regents, American College of 
Surgeons, 1917-39. 

G. Ct. — George Calingaen. Dhector of 
Chemical Researcn, EiLri Coipo.aiun, De- 
tioit, Mich , 1932- 

G. C -T. — Gertrude Caton-Thompson. 
President, Prehistoric Society, England, 1937- 
46 Dhector of Excavations in the Fayum for 
the Ro>al Anthropological Institute, 1927- 
28 

G. C. W — George C. Williamson. Au- 
thoi of Poitiait Miniatures ; etc. 

G. D. — Guillaume Duffou. Former Profes- 
%oi of History of Flemish Grammar, German 
Philology and Comparative Grammar. Uni- 
versity of Brussels, Belgium. 

G. D. -Br. — George Doswell Brooke. 
President, Chesapeake and* Ohio Railway 
Company and New York, Chicago and St. 
Loins Railroad. 

G. D. D. — G. D. Dunkerley. Former Sec- 
retary, Incorporated Association of Assistant 
Masters m Secondaiy School^ England. Co- 
author? d'he A sis tart Master. Co-editor, thg 
journal of Education. * 

/ 



G. D. H. C.— -George Douglas Howard 
Cole. Chichele Professor of Social and Po- 
litical Theory, Oxford Univeisity. Author of 
The World of Labour; Building and Planning; 
etc. 

G. Dk.— George Dock, Jr. Author of Why 
Birds Leave Home and Vast Mystery of the 
Flyways. 

G. Do. — George Dow. Information Agent, 
the London and North Eastern Railway Com- 
pany. 

G. D. O. — George D. Olds. Former Pres- 
ident, Amherst College, Amherst, Mass. 

G. E. — Rev. George Edmundson. Former 
Fellow and Tutor of Brasenose College, Ox- 
ford Author of History of Holland (“Cam- 
bridge History” series) 

G. E. A. — George E. Armstrong, M.D. 
Major General, LT S. Army The Suraeor. Gen- 
eral, U S. Army 

G. E. B. — George Earle Buckle. Editor 
of The Times, London, 1884-1912. Editor of 
Letters of Queen Victoria Author of The Life 
of Disraeli. 

G. E. Bs. — George Edwin Bogaars. Civil 
Servant, Coteniai Administrative Serv- 

ice. 

G. E. C.— -George Earl Church. Explorer 
of the Amazon, 1868-79. 

G. Ed. — Rev. Gerald Ellard, S.J. Pro- 
fessor of Liturgical Theology, St Mary’s Col- 
lege House of Theological Studies for Mem- 
bers of the Society of Jesus, St Marys, Kan. 
Author of Christian Life and Worship; Men 
at Work at Worship, etc. 

G. E. F. — George Emory Fellows. For- 
mer Head of Dnrrt—rrt cP UMory and 
Political Saenc' t - » W L iah, Salt 

Lake City, Utth of the 

Univeisit} of Maine, Orono, Me. 

G. E. H.— George Ellery Hale. Former 
Honorary Dnector, Mount Wilson Observa- 
tory Inventoi of the ^pectroheliogiaph. 

G. E. Ha. — George Evelyn Hutchinson. 
Professor oi Zoology, Scientific Consultant 
in the Bingham Oc^r.ogmpV: Laboratory 
and Fellow of Sax brook C. Yale Uni- 
versity. Author of The Clear Mirror. 

G. E. Hy. — Godfrey Eric Harvey. In- 
dian Civil Service (Burma), 1912-33. Lec- 
turer in Burmese, Oxford University’', 1933-41. 
Author of Oudtne of Burmese History: His - 
toiy of Burma ; British Ride rn Burma 1 824- 
1942. 

G. E. K. — George Eden Kirk. Middle 
East Specialist. Royal Institute of Interna- 
tional Affairs, Chatham House, London Au- 
thor of A Short History of the Middle East; 
Survey of International Affairs, 1939-45. 

G. El. — Sir (Robert) Geoffrey Ellis. 
Co-editm of English Reports. Author of 
Peerage Law and History. 

*• G. E. Lr. — George E. Lardner. Associate 
Editor of the. Bell Syndicate, Xnc , New York, 
N.Y. • . 
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G. E. Sh.— - -George E. Shambaugh, Jr., 
M.D. Professor of Otolaryngology, North- 
western University Medical School, Chicago, 

in. 

G. E. W. — -George Earle Wakerlin. Head 
of the. DepvitmerL of Physiology, College of 
Medicine, L:*‘vo“s\y of Illinois, Chicago, 111 
Author of Laboratory Manual of Human 
Physiology. 

G. E. W. C. — G. E. W. Crowe. House- 
hold labour saving expert. 

Ge. W. S.— George W. Spicer, Professor 
of Political Science, University of Virginia, 
Charlottesville, Va Author of The Constitu- 
tional Status and Government of Alaska; Fif- 
teen Years of County Manager Government 
in Virginia 

G. F, B.— George Frederick Barwick. 
Keeper of Printed Books, British Museum, 
London, 1 91 4-1 9. Assistant Keeper and Super- 
intendent, Reading Room, British Museum, 
1900-14. 

G. F. H. — Sir George Francis Hill. 
Director, British Museum, London, 1931-36. 
Keeper, Department of Coins and Medals, 
British Museum, 1912-30. Author of Sources 
of Greek History, 478-431 b.c ; Handbook of 
Greek and Roman Coins ; etc. 

G. F. K. — George Frederick Kunz. 
Former Honorary Curator of Precious Stones, 
American Museum of Natural History, New 
York, N.Y. Vice-President and Gem Expert, 
Tiffany and Company, New York, N Y., 
1879-1932. Author of Gems and Precious 
Stones of North America; etc. 

G. F. M. C. — Sir Gilbert Francis Mont- 
riou Campion. Formerly Clerk of the House 
of Commons. Author of An Introduction to 
the Procedure of the House of Commons . 

G. F. S.— Sir George Frederic Still, 
M.D. Physician Extraordinary to the King, 
1937-41. Former Consulting Physician for 
Diseases of Children, King’s College Hospital 
Author of Common Disorders and Diseases of 
Childhood ; History of Pediatrics; etc 

G. F. Sh. — Sir George F. Shee. Former 
Secretary of the Royal National Life Boat 
Institution 

G. . F. Ss. — George Finlay Simmons. 
Assistant Professoi of Anatomy, Loyola 
University School of Medicine, Chicago, 111 
Author of Birds of the Austin Region 

G. F. Sw. — Gustavus Franklin Swift. 
Vice-Chairman of the Board, Swift and Com- 
pany, Chicago, 1881-1943 

G. F. Z. — George Frederick Zimmer. 
Former Consulting Engineei and Co-editor 
of Fngin''f>r>nv and Industrial Management 
Aut 'o :i Mechanical Handling and 

Storing of Material 

G. G. — George Glasgow. Author oi The 
Minoans; Ronald Bui rows' A Memoir; Fiom 
Dawes to Locarno; MacDonald as a Diplo- 
matist; etc 

G. Ga. — George Galloway, D.D. Former 
Principal and Primanus Professor of Theol- 
ogy, St Mary’s College, St Andrews Uni\er- 
sity, St Andrews, Scotland Former Dean of 
the Faculty of Divmitv Author of Religion 
and Modern Thought; etc. 



3 . G. A. — Sir George (Grey; Aston, 
ML, or Ccnev.! Former Lecturer or. Naval 
History, UrI verity r ‘c:’e , r'' U r vrsity of 
London Processor *,? ■<,' cai'.jr. at the 
Royal Naval CeLege Greenwich 1896-99. 
Author ui The Navy oi To-day, etc Editor, 
seventh edition, Hamley’s Operators o> War, 
and of ^he St .dy of War. 

G. G A. M. — George Gilbert Aims 
Murray. Regius Professor of Gieek, Oxford 
Ur.ivers.ty, 1908--36 CbaJes Shot Norton 
Professor of Poetry, Harvard University, 
1926 Author of Rase or the Creek Epic; etc. 

G. G. 3 . — George Gordon Battle. 
Attorney -at- Law, member of the firm oi 
Battle Lew, Fooler and Neaman, New York, 
N Y 

G. G. C. — George Gordon Coulton. 
Ford’s Lectuier m English History, Oxford 
University, 1930-31 Author of Social Life in 
Britain from ike Conquest to the Reforma- 
tion, The Medieval Village , etc 

G. G. Kh.- — Graham G cruder Hough. 
Feliovv of Christ s Coliege and University Lec- 
turer in English, Cambridge University Au- 
thor of The Last Romantics; The Romantic 
Poets 

G. G. K.— G. G. Kloeke. Professor of the 
Dutch Language, State University of Leyden, 
Netherlands Former Lecturer on Dutch Lan- 
guage and Literature. University of Hamburg, 
Germany 

G. G. N. — G. G. Nearing. Horticulturist. 
Authoi of The Lichen Book. 

G. Go. — Gerald Gould. Associate Editor 
of The Daily Herald, 1919-22. 

G. G. P. — George Grenville Phillimore. 
Barristei-at-Law, Middle Temple. 

G. Gr. — Gilbert Hovey Grosvenor. 
President, Natioral Geographic Society, 
Washington, D C , 1920- Author of History 
of National Geographic Society 

G. G. S. — George Gregory Smith. Pro- 
fessor of English Literature at Queen’s Uni- 
versity. Belfast, 1909-30 Author of Scottish 
Literature ■ Character and Influence, etc 

G. G. Si. — George Gaylord Simpson. 
Chairman, Department of Geology and Pa- 
laeontology and Curatoi of Fossil Mammals 
and Birds, American Museum of Natural 
History, New York, N Y Author of A Cata- 
logue of the Mesozoic Mammalia m the Geo- 
logical Department of the British Museum; 
etc 

G. G. W. — George Grafton Wilson- 
Former Professor of International Law, 
Harvard University Special Counsel, U S. 
Maritime Commission, 1 941-51 Foimer Pro- 
fessor of International Law, Fletcher School 
of Law and Diplomacy Tufts College, Med- 
ford, Mass Former Editor n Chief, American 
Journal of International Law Author of In- 
ternational Law Situations (US Naval War 
College) , etc 

G. H. A. — George Henry Addison. 
Major General (ictired) Colonel Com- 
mandant, Royal Engineers, 19*0-46 

G. H. B. — Rev. George Herbert Box, 
Hon.D.D. Former Rectoi of Sutton. Beds , 
England. Honorary Canon of St Albans 
Davidson Professor of Old Testament His- 
tory, University of London, 1926-30. 

G. H. C.— George H. Cady. Professor of 
Chemistry. University of Washington, Seattle, 
Wash 


C K. Ca — Cuuo-'' Haven Cady Se.c; 
Gzg 1 cu.< and Heaci of Com D. vision L ;\o.s 
State Geological Survey E-viswr 

G. H. G.-~Gec~ge H. Guttridge. Pro- 
fessor of orclis** H.vto-y at Un.vo-s fy of 
California Berkeley. ClM unhsr of Lite of 
David Hartley, De Timer. Curt Patriot, etc 

G. K. H — Green, H Hackworth. Judge 
on the International Cm.rt of justice The 
Hague, Nath Author of Digest of Tue na- 
tional Lew 

G. H. j. D. — George Henry John Daysh. 
Professor of Geography, King’s College, Ual- 
verv.U cf Durham, Durban, Eng Editor of 
Studies iv Regional Planning. 

G. HI. — Gottfried Haberler. Protestor of 
Economics, Harvard University, iq s 6~ 
Author of The Theory of International Trade; 
e*c 

G. H. Ln. — Graham Henry Lawton. 
Reader in Geography, University of Adelaide, 
Adelaide, Austr. 

G. K. M. T.— - George Henry 7 Main 
Thompson. Admiralty Registrar, Royal 
Courts of justice, London Author of Cui- 
izne oj Law Relating to Bills oj Lading 

G. Hn ■ — Goran He din. Managing Director 
of the Swedish Toun^t Traffic Association, 
Stockholm, Swed Editor of Ekonomisk Revv. 
Author of Economic Life m Sweden 

G. H. N S-W. — (George) Hugh Nicho- 
las Seton- Watson. Professor of Russian 
History. University of Lonoon Authoi of 
Eastern Europe Between the Wars, r<?r?- 
XQ41 ; The East European Revolution, etc 

G. H. P. — George Howard Parker 
Emeritus Professor of Zoology’ and Dirccror 
of Zoological Laboiatoiy, Haivard Univer- 
sity Author of Biology and Social Problems , 
etc 

G. H. R. — George H. Ryden Foimer Pro- 
fessor of History and Political Science, Lm- 
veisxty of Delaware Newark, Del Author of 
Foreign Policy or ihe United States in Rela- 
tion to Samoa 

G. Hs. — Granville Hicks. Author of The 
Great Tradition ; John Reed Co-editoi of 
The Letters ot Lincoln Steffens 

G. H. W. — George H. Warburton. Edi- 
tor of the sixth edition of Oils, Fats and 
Waxes, by J I Lewkowitsch, and Chief 
Chemist of the Lewkowitsch Laboi atone^ 

G. Hy. — George Humphrey. Professor of 
Psychology and Duector of the Institute of 
Experimental Psychology Oxford University 
Author of Nature oj Learning, Thinking An 
Introduction to Its Experimental Psychology . 

G. I. B. — George I. Blanksten. Assistant 
Professor of Pr/iLcy* Science, Northwestern 
Univeisity, Evanston, III Author of Ecuador ' 
Constitutions and Caudillos. 

G. I. Bk. — George I. Back. Major Gen- 
eral, U S Army Chief Signal Officer, U S De- 
partment of the Army 

G. J. — Geoffrey Jefferson. Professor of 
Ncuro-Suigery, Univeisity of Manchester. 
England Honorary Suigcon, Saifoid Royal 
Hospital 

G. Ja — George Jack. Architect and wood 
carver 

G. J. B. F. — George J. B. Fisher. Lieu- 
tenant Colonel, Chemical Warfare Service, 
U S Army r . Secretary, Chemical W ariare 
School 

G. J. L. — Grace J. Landon Formerly with 
the Statistical Department, National Lumber 
Manufacturers Association. « 
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G ~ >1. j. — George James McHev 

T acoo. Gerewd Se-etaiy . London Po’ice 
Co. Mission Memoei, Panel cf Chairman of 
the Metropolitan juvenile Courts London 

G. J. N. — George Jean Nathan. Foimde. 
and nvme* - Emter (with H Iv Mencken), 
now drama critic, of The America ,1 Mercur" 
and the Kmg Features Syndicate Author of 
The Popular T header , The Cmtic and ne 
Drama: Encyclopaedia o* the Theatre; Since 
Ibwn; Lana of the Pdgn as' Prulc; etc 

G. J T. — George James Turner, former 
Eu.fcor of Select Pie ^ of ihe Forests for the 
Selaen Society.® 

G. J. W. — G. J. Weston. Journalist and 
authoi of art.clcb on the drapery anti aided 
trades 

G. j. Z — George J. Zimmerman 
Colonel. U S Army ITS Army Cot p* oi En- 
gineers, Washington, D C 

G. K A. B. — Rt Rev. George Kennedy"® 
Allen Beil, D D. Bishop of Chichester, Eng- 
land Dean of Canterbury, 1924-29 Authoi of 
The Meaning ot t h e Creed, Documents Bear- 
ing on the Protnern of Christian Unity and 
Fellowship, The Modern Pwso.i; etc 

G. K. C. — -Gilbert Keith Chesterton. Au- 
thor and journalist Jfuthoi of Digkens; ttc 

G. K N. — G Kingsley Noble. Curatoi of 
Herpetology, American Museum 01 Natural 
History, New York, N Y , 1919-40 Authoi of 
The Biology of the Amphibia 

G. K. Z. — Gordon Kav Zern. Former 
Editor of Model Builder. * 

-a 

G. L. — Gonzalez Lodge. Former Professor, 
Latin and Greek, Teacher College, Columbia 
Univeisity Author of Le aeon Plau&num; 
Vocabulary oj High School Latin 

G. L. A. — Gay L. Arnold. Airman’s Stand- 
ards Specialist (Flight Navigator), Amman 
Division, Civil Aeronautics Administration, 
Washington, DC 

G. L. Bh. — George L. Bach. Professor of 
Economics and Dean ot the Graduate School 
ot Industnal Administration, Ca.negie In- 
stitute of Technology, Pittsburgh, Pa -Author 
of Economic Analysis' and Public Pokey; Fed- 
eral Reset ve Policy-Making. * 

G. L. C. — Giles L. Courtney. As*Mant 
Chief Examiner, Farm Credit Administration, 
Washington, D C. 

G. L. Ck. — George Lindenberg Clark. 
Piofessor of Chemistiy. University of Illinois, 
Urbana, 111 Author of Applied X-Rays 

G. L. E. — G. L. Elies. Lecturer in Geology, 
Newnham College, Cambridge. 

G. Le G. N. — G. Le G. Norgate. Con- 
tributor to The Dictionary of National Biog- 
raphy * 

G. L. H. — Geoige Leslie Harrison. Pres- 
ident of the Federal Reserve Bank of New 
York, 1936-40 

G. L. Hp — Gerard Lawrence Huis- 
kamp. Piesiaent, Huiskamp Brothers Com- 
pany 7 , Keokuk, la. 

G. L. K. — Geoffrey Langdon Keynes, 
M. D. Edited Writings of William Blake. -Au- 
thor of William Blake ; etc.® 
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G f L. Me.— L. Noble. Director, National 
Qommittee orTBtys and Girls Club Work, 
f v f 

G. L. P.— -Grace L. Pennock, Associate 
Editor, Lading* Home Journal 

G. L. St.—George Leslie Stout Director, 
Worcester Art Museum, Worcester, Mass. 
Author of The Care of Pictures; etc. 

G. L. Sz. — George l _ Shwartz. 

Secretary of London . r c. j Eco- 

nomic Service, London School of Economics 
and Political Science. Cassel Lecturer m the 
University of London, London, England, 
1924-45. 

G. L. T. — George L. Trager. Professor 
T -c 0 £ Languages and 

' University, Washing- 

T ' Analysis of Culture; 

Outline of English Structure. 

G, L. W.— George L. Warren. Adviser on 
Refugees and Displaced Persons, U.S. De- 
partment of State, Washington, D.C. 

r 

G. M. — Sir George MacDonald. Presi- 
dent, Society of Antiquaries of Scotland, 

” I 933"4°* 

G. Sir George Fletcher Mac- 

Munn. Lieutenant General. Commander 
in Chief, Mesopotamia, April 1919 to Janu- 
ary 1920. Author of The Armies of India. 

G. Mar.-— G. Martin. Suoerir.tfndent, Rub- 
ber Investigations, Impen.i InstL utc cordon. 

G. M. A. R . — Gisela Marie Augusta 
Richter. Curator of the Greek ana Roman 
Department, Metropolitan Museum of Art, 
New York, NY Author of Catalogue of En- 
graved Gems of the Classical Style in the 
Metropolitan Museum of Art; etc. 

G. Me.-— Gilbert McAllister. Member of 
Parliament Co-author of Town and Country 
Planning ; joint editor of Homes , Towns and 
Countryside . 

G. M. Ca.-— Gerald M. Capers. Professor 
and Chairman of the Department of History, 

H. Sophie Newcomb Memorial College for 

Women, Tulrr;'* n :r .y. New Orleans, La. 

Author of *i '.pn&hy O' a River Town. 

G. M. Ce. — Gerald M. Clemence. Senior 
Astronomer. U S Naval Observatory, Wash- 
ington. DC. 

G. McL. Wo. — George McLane Wood. 
Editor; U S Geological Survey, Washington, 

D G , 1886-1925 Author of Texts for U.S. 
Geological Survey, etc. 

G. M. Cs. — George M. Curtis, M.D. Pro- 
fessor of Surgery, Ohio State University, Co- 
lumbus, 0. 

G. M. D.— George McMillan D arrow. 
Bureau oi Plant Industry, Soils, and Agricul- 
tural Engineering, U S. Department of Agri- 
culture, Beltsville, Md , 1911- . Senior 

Pomologist m charge of Small Fruit Investi- 
gations. Editoiial board of Journal of Hered- 
ity . 

G. M.Dk.— Gail M. Dack, M.D. Director, 
Food Research Institute, The University of 
Chicago Author of Food Poisoning. 

S’ y G.-H.— Geoffrey Malcolm 

Gathorne-Hardy. Author of The Norse 
Discoverers of America; Norway; A Short 
History of International Affairs , 1920-3Q. 

G. Mh.--- Geoffrey Mott-Smith. Editor of 
The Bridge World , 1936-46. Editor of Games 
Digest, 1938-30. Author off Mathematical * 
Puz^Us^ etc. - 


R-j'Us ^ ■ . ; - ^ 

V, 1 i UvaSm V, '~r- " ^ 

land, 1910-34. Author of The Theology of 
the Epistle to the Hebrews; etc. 

G. ML— Gabriel Marcel. Dramatist and 
literary critic foi L’Europe nouvelle Author 
of Studies on Ccr.:emprz>y English and 
American Philosophers 

G. M. McB.~ George McCutchen. Mc- 
Bride. Professor of Geography, University of 
California, Los Angeles. Visiting Professor, 
Carnegie Endowment for International Peace, 
South America, 1929-30; Central America, 
1938. Author of Agrarian Indian Communities 
of Highland Bolivia; etc. 

G. M. S.— Gilbert Morgan Smith. Pro- 
fessor of Botany, Stanford University, Stan- 
ford, Calif. 

G. M. S. S. — George Marquis Stewart 
Stitt. Commander, Royal Navy (retired). 
Cabinet Office Historian, Great Britain. Au- 
thor of H M S. Wideawake; A Prince of 
Arabia; Under Cunningham’s Command. 

G. M. T. — Galen M. Taylor. Lieutenant 
Colonel, Ordnance Department, U.S. Army. 

G. M. W.— George Mackinnon Wrong. 
Former Professor of History, University of 
Toronto, Canada. 

G. M. Ws. — George Michael Wiekens. 
University Lecturer in Arabic, Cambridge. 

G. N. C. — George Norman Clark. Prov- 
ost of Oriel College, Oxford, 1947- . Chi- 
chele Professor of Economic History and 
Fellow of All Souls College, Oxford, 1931-43 
Regius Professor of Modern History Cam- 
bridge University. 1943-4'; Author of The 
Dutch Alliance and the War Against French 
Trade; etc 

G. N. H. — George N. Halm. Professor of 
Economics, Tutts College, Medford. Mass ; 
Professor of International Economic Rela- 
tions, Fletcher School of Law ana Diplomacy, 
Tufts College Author of International Move - 
lery Co-operation; etc. 

G. N. W. — George Neville Watson. 
Piofessor of Mathematics, University of 
Bffmmirham. Enjriand. Author of The Thcoty 
o‘ At i'N Fv*x „ o' 

G. O’B.— George O'Brien. Professor of 
Political Economy, University College, Dub- 
lin Author of The Economic History of Ire- 
land (1800-47) , etc. 

Go. P. — Gordon Pall. Piofessoi of Mathe- 
matics, Illinois Institute of Technology, Chi- 
cago, 111. 

G. P. Br. — G. P. Broomhall. Editor of 
Corn Trade News , Manchester England. 

G. P. DuS. — Graham Phillips DuShane. 
Professor of Biology, Stanford University, 
Stanford, Calif. 

G. P. E. — George Pearse Ennis. Former 
member, American Water Color Society. Guild 
of American Painters, Society of Painters, 
etc. 

G. P. J. — Gwilym Peredur Jones. Pro- 
fessor of Economics, University of Sheffield, 
Sheffield, Eng Co-author of The Mediaeval 
Mason . 

G. P. M. — George Percival Mudge. For- 
mer Professor and Head of the Department 
of Zoology. East London College (now Queen 
Maiy College), University of London. 

G. P, P. — Gilbert Paul Phillips. Assistant 
Director, Bureau of Agricultuiai Economics, 
Canberia, Anstr 
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Council, London Ch&f Press Censor, Minis- 
try of Information, London, 1940-45 Authoi 
of Blue Pencil Admiral. 

G. R. B.— George Reginald Balleine. 
Honorary Librarian, Societe Jeisaise. Jersey, 
Channel Islands Author of The Bailiwick of 
Jersey; Biographical Dictionary of Jersey, 
History of Jersey. 

G. R. C.— George Rowland Collins. Pro- 
fessor of Marketing and Dean, Graduate 

School of Business Administration, Univer- 

sity College of Arts and Pure Science, New 
York University Author of Marketing; An 
Outline of Business ; etc 

G. R. D.-— Godfrey Holies Driver. Grin- 
held Lecturer on the Septuagint, Oxford Uni- 
versity, 1935-39- Piofessor of Semitic Philol- 
ogy, 1938. 

G. R. de B. — Gavin Rylands de Beer. 
Professor of Embryology, University College, 
University of London. Former Head of De- 
partment of Anatomy and Embryology Jen- 
kinson Lecturer in Embryology, 1927-38, and 
Senior Demonstrator in Zoologv, Oxford 
University, 1926-38. Author of Vertebrate 
Zoology; Embryos and Ancestors; etc. 

G. Re.- — Sir George Reid. Scottish artist. 

G. R. F. B. — G. R. F. Bredin, Fellow and 
Bursar of Pembroke College, Oxford, 1950- . 
Governor of Blue Nile Province, Anglo- 
Egyptian Sudan, 1941-48. 

G. R. P. — George Richard Porter. ? 0- 
lessor of Modern History, Un^’ersicy oi CL j;- 
ffeld, Sheffield, Eng Author of :'V' 3 .y * 
of Ovsama ; Short History of S^^w’,ia*c, 
Sir Thomas Mac. 

Gr. P. B .—Gregory Paul Baxter. Former 
Theodore William Richards Professor of 
Chemistry, Harvard University. 

Go R. R.— -G. R. Rudolf. A.verage adjuster 
Co-editor of Loundes > Law of General Aver- 
age. 

G. Rs. — Graham Reynolds. DepuU 
Keeper, Department ox Paintings, Victoria 
and Albert Museum, London. Author of Eng- 
lish P 07 trait Miniatures ; Nicholas Hilliard 
and haac Oliver. 

G. R. S.— George Robert Stibitz. Con- 
sultant in Applied Mathematics, University of 
Vermont, Builington, Vt. 

Gru. — TVL Gruson. General Secretary, Com- 
pagme des Chemins de Fer de FEst, Paris 

G. S.— Grant Showerman. Professor of 
Latin in the University of Wisconsin, Madi- 
son, Wis, 1900-35. Author of The Great 
Mother of the Gods. 

G. Sa. — George Edward Bateman 
Saintsbury. Essayist and critic Former Pro- 
fessor of Rhetoric and English Literature at 
Edinburgh University Author of Essays on 
French Novelists; etc. 

G. Sar. — George Sarton. Associate of the 
Carnegie Institution of Washington, D C. 
Lecturer on History of Science, Harvard Uni- 
versity. Author of Introduction to the History 
of Science; etc. 

G. S. Bd.— -George Samuel Blanchard. 
Major, U S Army. Assistant to the Chairman, 
Joint Chiefs of Staff. 

G. Sc. — Paul Gerhard Schott. Ocean- 
ographer, Geiman Naval Observatory, Ham- 
burg. Honorary Professor of Oceanography, 
University of Hamburg. 
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3 *ron Z'jicv: cr oi ‘^rr. Autno; of 
htpei’d Lewies; Rustic’: Sea Power, The 
Last G'.ecl Here l Vet. 

G. S. Co.— 0 . S, Cols man. Lecturer ir. 
Sar.uary Engineering ord m die Faculties of 
Bacteriology, and Preventive Medicine and 
Technology. Victoria University of Man- 
chester, England. 

G. S. Cr.— George Stuart Carter. Fellow 
oi Corpus Cnrist: College, Cambridge, and 
Lecturer in Zoo'ogy, Cambridge University 

G. S. F. — George Sutherland Fraser. 

T ^.i.abst iiu bioadcaster. Author of British 
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Australian Me:eo oiogy, Australia, etc 
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G. W. Cu. — G. W. Cussons. Of the firm 
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Wes: Point, \ Ch.ef Engineer, Banama 
Canal, 1907-14 Civil Governor, Panama 
Canal Zone, 1514-16. State Engineer, New 
Jersey, 1917. 
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G. W. Tr. — Sir George "Wilfred Turner. 
Permanent Under-Secretary of State for War, 
Great Britain , formerly Second Secretary, 
Ministiy of Supply. * 
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H. Ah.-— Hakon Ahlberg. Chief Architect 
to Royal Medical Board of Sweden, 1934- . 
Professor of Ornamental Architecture, Royal 
Technical College, Stockholm University, 
1918-29, Author of Modern Swedish Archi- 
tecture. 
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30 Yice*Chancclloi of the University of Man- 
chester and Professor of Cr> stallography, 
1^15-26. Author of A Visit to the Yukon Gold 
Field ?; etc. 

H. A. My. — Howard A. IVJurphy. Profes- 
sor of Music and Music Education, Teachers 
College, Columbia University, New York, 
NY. Author of Form m Mutic for the Lis- 
tener; Teaching Musicianship ; co-author of 
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Political Science, Ohio State University, 
Columbus, O Author of Public Administra- 
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H. Bn.— Harry Bateman. Professor of 
Mathematics, Theoretical Physics and Aero- 
nautics, California Institute of Technology, 
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H. Ca. — Helen M. Cam. Professor of His- 
tory, Harvard University and Radchffe Col- 
lege, Cambridge, Mass, 1948- Lecturer in 
History, Cambridge University, 1928-48 Au- 
thor of Studies in the Hundred Rolls . 
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H. C. Pr.— Horace Chamberlain Porter* 
Consulting chemist and chemical engineer, 
Philadelphia, Pa Author of Coal Catbon- 
ization; etc. 
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N.Y. 

H. C. T,— Harry C. Thomson. Chief His- 
torian, U.S. Army Ordnance Corps, Washing- 
ton, D.C. 
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of Technology, Cambridge, Mass Author of 
Descnptive Meteorology 

H. Cx. — Henri Cochaux. Advocate of the 
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Bacteria in Relation to Country Life; etc 

J. G. M.— J. G. Mitchell. Principal Sci- 
entific Officer, Chemical Research* Laboratory, 
Teddington, Middlesex, England. 

J. G. McD. — James Grover McDonald. 
Member, Anglo-American Committee of In- 
quiry on Palestine, 1946. President, Brooklyn 
Institute of Arts and Sciences, 1938-42. 

J. G. N. G. — John George Noel Gaskin. 
Principal Scientific Officer, Department of 
the Government Chemist, London. 

J. G. R. — John George Robertson. For- 
mer Professor of German Language and 
Literature, University of London. Author of 
The Literature of Germany. 

J. Gra. — John Graham. Chairman of the 
Tonic Sol-Fa Association. 

J. G. R-S. — John Graham Royde-Smith. 
Writer. 

J. G. S. — John Garibaldi Sargent. For- 
mer Attorney-General of the U.S. Depart- 
ment of Justice, Washington, D.C. 

J. G. V. — Joseph Gordon Vaeth. Lieu- 
tenant, U S.N.R. (inactive). Scientific Re- 
search Administrator, Special Devices Center, 
Office of Naval Research. Former Official 
Historian, U.S. Navy Lighter-than-Air Or- 
ganization. 

J. G. W.— Jane G. Wheeler. Specialist, 
Near East and Africa Section, Division of 
Territorial Studies, Department of State, 
Washington, D.C. 

J. H. — John Hilton. Professor of Indus- 
trial Relations, Cambridge University, 1931- 
43. Director of Statistics, Ministry of Labour, 
London, 19 19-31. Author of Why / Go In for 
the Pools. Co-author of Are Trade Unions 
Obstructive? 

J. Ha.— Jeannette Halford. Founder and 
Honorary Secretary, Cookham Child Welfare 
and Nursery Centres, England, 1939-46. 
Honorary Secretary, National Association for 
the Prevention of Infant Mortality and As- 
sociation of Maternity and Child Welfare 
Centres, 1909-37. 

J. Hac. — Joseph Hackin. Archaeologist 
and administrator. Former Curator, Musee 
Guimet, Paris. 

J. H. A. H. — John Henry Arthur Hart. 
Former Fellow, Lecturer and Librarian of 
St. John’s College, Cambridge. 

J. Har. — Jiro Harada. Of the Imperial 
Household Museums, Japan; former Profes- 
sor in the Nagoya College of Technology. 
Author of The Gardens of Japan. 

J. H. Arn.— J. H. Arnold. Former Secre- 
tary of Westminster Bank Limited. 

J. Has.— J. Hasselkus. Chairman and 
Managing Director, Ross, Ltd., Optical 
Works, London. President of the British Op- 
tical Instrument Manufacturers Association, 
1928-29. 

J. Hau. — Jean Haust. Former Professor of 
Walloon Dialects in the University of Liege, 
Belgium. 

J. H. B.— Joseph H. Bonneville. Pro- 
fessor of Finance, Department of Banking and 
Finance, New York University School of 
Commerce, Accounts and Finance, New York, 
N.Y. Author of Elements of Business Finance , 



J. H. Ba. — Joab H. ^anton. Former Dis- 
trict Attorney, State of New York for County 
of New York 

J. H. A ’’-'.ry Beale. Royal! 

Professor c * J : - < University, 1912- 

37. Author of Cases on Criminal Law; Con- 
flict of Laws ; etc. 

J. H. Bn. — Joseph H.. Braun. Secretary 
and General Counsel, Chicago Motor Club. 
Authoi of Law Manual; Illinois Justices and 
Magistrates. 

J. H. Br. — James Henry Breasted. For- 
mer Professor of Egyptology and Oriental 
History and' Chairman of the Department of 
Oriental Languages, The University of Chi- 
cago 

J. H. Bt.— James H. Barnett. Professor of 
Sociology, University of Connecticut, Storrs, 
Conn Author of Divorce and the American 
Divorce Novel, 1858-1937. 

J H. Bz. — -J Harlen Bretz. Professor of 
Geology, The University of Chicago Author 
of The Grand Coulee; Vadose and Phreatic 
Features of Limestone Caverns . 

J. H. Cb. — James Harrel Cobb. Lecturer, 
School of Religion, Vanderbilt University, 
Nashville, Tenn. Author of Principles and 
Methods in General Adult Education. 

J. H. Co. — Julius Henry Cohen. Former 
Special Attorney General, State of New York, 
in Housing Cases Author of Law and Order 
in Industry; etc. 

J. H. Cs. — Joseph Hardy Olivers, M.D. 
Medical Director, Crane Company, Chicago, 
111 . 

J. H. D. — J. H. Driberg. Author of The 
Lango, A Nilotic Tribe of Uganda. 

J. H. Df. — James H. Duff. Governor of 
Pennsylvania, 1947-51. 

J. He. — John Hoye. Instructor, Strauben- 
muller Textile Evening High School, New 
York, N.Y. Author of Staple Cotton Fabrics. 

J. H. F. — John Henry Freese. Former 
Fellow of St. John’s College, Cambridge 

J. H. Gd. — John H. Garland. Piofessor of 
Geography, University of Illinois, Urbana, III. 

J. H. H. — John Henry Hutton. William 
Wyse Professor of Social Anthropology, Cam- 
bridge University. 

J. H. Hd. — Joel Henry Hildebrand. 
Professor of Chemistry, University of Cali- 
fornia, Berkeley, Calif. Author of Principles 
of Chemistry ; Solubility of Non-Electrolytes. 

J. H. Hes.- — John Henry Hesseis. Author 
of Gutenberg; An Historical Investigation. 

J. H. J. — Sir James Hopwood Jeans. 
Former Professor of Astronomy in the Royal 
Institution, London. Secretary of the Royal 
Society, 1919-29 Professor of Applied Mathe- 
matics, Princeton University, 1905-09. Author 
of The Dynamical Theory 0} Gases ; Atom- 
icity and Quanta; etc. 

J, H. Jn.— John Hampden Jackson. Staff 
Tutor, Cambridge University Board of Extra- 
Mural Studies. Author of The Between ar 
World ; Finland . 

J. HL— Jerome Hall. Professor of Law, 
Indiana University, Bloomington, Ind Author 
of Living Law of Democratic Society; Theft , 
Law and Society. 

J. H. L.— John Howland Lathrop, D.D. 
Pastor. First Unitarian Congregational 
Church, Brooklyn, NY. Author of Toward 
Discovering a Religion. 


J. H. Lh. — John Hugh Loch. Officer in the 
British Colonial Administrative Service (Ma- 
la) an Civil Service) 

J. H. M. — J. Hamish Miles. Author (with 
R. Mortimer) of The Oxford Circus. 

J. H. MacD.— J. H. MacDonald. Budget 
Officer, National Broadcasting Company. 
Author of Practical Budget Procedure , etc. 

J. H. McG.«— James Howard McGregor. 
Associate in Human Anatomy, American 
Museum of Natural History, New York, N.Y , 
1916- ; Professor of Zoology, Columbia Uni- 

versity, 1924-42. 

J. H. Mi. — -John Henry Middleton. Art 
Director, Victoria and Albert Museum, Lon- 
don, 1S92-96 Slade Professor of Fine Art, 
Cambridge University, 1886-95 Director of 
the Fifczwilham Museum, Cambridge, 1899-92. 
Author of The Engraved Gems of Classical 
Times; etc. 

J. H. Mn. — John Holmes Martin. Senior 
Agronomist in charge of Sorghum and Broom- 
corn Investigations, Bureau of Plant Industry, 
Agricuituial Research Administration, U S. 
Department of Agriculture, 1925- 

J. H. Mo. — John Hartman Morgan. 
Brigadier General Honorary Adviser to 
American War Crimes Commission, Nuern- 
berg, Germany, 1947 Emeritus Professor of 
Constitutional Law in the University of Lon- 
don 

J. H. Mu. — -John Henry Muirhead. For- 
mer Professor of Philosophy in the University 
of Birmingham, England Author of Elements 
of Ethics; etc Editor of Library of Philos- 
ophy. 

J. H. My. — John H. Manley. Professor of 
Physics, University of Washington, Seattle, 
Wash. 

J. Hn. — Julie Helen Heyneman. Portrait 
painter. 

J. H, Nu. — Joseph Henry Nuelle. Pres- 
ident, Member of Executive Committee and 
Director, The Delaware and Hudson Com- 
pany, New York, NY, 1938- 

J. Ho.— Josef Hoffmann. Professor at the 
School of Industrial Arts at Vienna. Art 
Director of the Wiener Werkstatte. 

J. H. Os. — J. H. Osborne. Chairman, 
Merryweather and Sons, Ltd., London. 

J. H. Oy. — John Hallowell Ohly. Deputy 
to Director nr P.ogrum and Coordination, 
Mutual Security Agency, Washington, D.C. 

J. H. Par.— Julius Hall Parmelee. Vice- 
President, Association of American Railroads 
(1947- ). Author of The Modern Railway. 

J. H. Pe. — John H. Paige. President, United 
States Intercollegiate Lacrosse Association. 
Member, Lacrosse Referees Association. 

J. H. Py.— John Horace Parry. Profes- 
sor of Modem History, University College of 
the West Indies, Mona, Jamaica Author of 
The Audiencta of New Sahcta ; Europe and a 
Wider World; The Spanish Theory of Empire. 

T Hr. — John Hightower. Kennel Editor 
and Manager of “Where to Go” department, 
and member of the general editorial staff of 
Field & Stream. 

j. H. R. — John Horace Round. Former 
Historical Adviser to the Crown. President, 
Essex Archaeological Society, 1916-21. Author 
of Feudal England; Peerage and Pedigree 
etc. * 


J. H. Rn.— John HeiYy Richardson. Pro- 
fessor of Industrial Relations, university of 
Leeds, Leeds, Eng Author of Brttisk Eco- 
nomic Foreign Fahey; Industrial Relations in 
Great Britain. ’* # ^ 

J. H. Ro.— »John Holland Rose. Vere- 
Harmswortb Professor of Naval History, 
Car~. u r.d~e Diversity, 19x9-3* Reader m 
, Cambridge, 19x1-19 Author 
of The Development of the European 
Nations , 1870-1900 ; etc. 

J. H. Rob.— James Harvey Robinson. 
Former Professor of History, Columbia Uni- 
versity. Author of T he Mind in the Making , 
etc 

J. H. Rs.— James Ha<rdy Ropes, D.D. 
Former Professor of Divinity and Dexter 
Lecturer on Bible Literature, Harvard Uni- 
versity. 

J. H. Ry.— Most Rev. James Hugh 
Ryan, S.T.D. Bishop of Omaha, Neb , 1935- 
47. Former Professor of Philosophy and Rec- 
tor, Catholic University of America, Wash- 
ington, D C. Author of Directory of Catholic 
Colleges and Schools; etc. 

J. H. Sd. — Julian H. Steward. Graduate 
Research Professor of Anthropology, Univci- ^ 
sity of Illinois, Urbana, 111 Editor of Hand- 
book of South American Indians 

J. H. Sr.— J, H. Sinclair. Geologist and 
explorer. Author of Explorations in Eastern 
Ecuador. 

J. H. Ss. — %John Harrison Sachs. Former 
Manager, Development Division, Organic 
Chemicals Department, JE. I. du Pont de 
Nemours & Company, Wilmington, Del. 

J. Ht. — James Hart. Professor of Political 
Science, University of Virginia, Charlottes- 
ville, Va. Author of Tenure of Office Under 
the Constitution; etc. 

•n 

J. Hu. — John Hutchinson. Keeper of 
Museums of Botany, Royal Botanic Gardens, 
Kew, England. Author of A Botanist in South 
Africa; etc. % 

J. Hud. — Joseph Hudnut Professor of 
Architecture and Dean of the Faculty of 
Design, Harvard University. Author of 
Modern Sculpture; etc. 

J. H. V. C.- — John Henry Verinder 
Crowe. Brigadier General. Commandant 
of the Royal Military College of Canada, 1909 
-13. Former Chief Instructor in Military To- 
pography and Military History and Tactics, 
Royal Military Academy, Woolwich England. 
Author of Epitome of the Russo-T u^kish 
War , 1877-78 ; etc. 

J. H. V. V. — J. H. Van Vleck. Dean of 
Applied Science and Hollis Professor of Math- 
ematics and Natural Philosophy, Harvard 
University. Author of Quantum Principles and 
Line Spectra; The Theory of Electric and 
Magnetic Susceptibilities. 

J. H. Wi. — John H. Wigmore. Colonel. 
Professor of Law, 1893-1943, and former 
Dean of Faculty of Law, Northwestern Uni- 
versity, Evanston, 111 . Author of Panorama 
of the World’s Legal Systems; etc. * 

J. H. Wn.— John Harold Wellington. 
Professor of Geography, Urnersity of the 
Witwatersrand Johannesburg, U of S. Af 
Author 0: Southern Africa: A Geographical 
Study. 

J. H. Y. — John H. Yoe. Professor of 
Chemistry, University of Virginia, Charlottes- 
ville, Va. Author of Photometric Chemical 
Analysis ; Chemical Principles; Qualitative 
Analysis; ett. * 

* * • 



lviii INITIALS AND- NAMES OF XONTRlfeuTORS 


J. H. Z.— Jo'an Henry Zeller. Senior 
Animal Husbandman, m charge of Swine 
r ’ i of Animal Industry, 

: . ' , ' Administration, US. 

) ,* , ’ v ' Iture, Washington, D C. 

i 

J. I.— -Jules dsaac. Professor of History at 
the Lycee of Lyons, France 

J. I. €.— John I. Cooper. Assistant Pro- 
fessor of History, McGill University, Mon- 
treal, Quebec, Canada. 

J. I. G. — John Inkster Goodlad. Pro- 
fessor of Education and Director of the Divi- 
sion of Teacher Education, Emory University, 
Ga 

J. I. P. — John Isaac Platt. Lecturer in 
Geology, University College of Wales, Ab- 
erystwyth. 

J. Is.- — Jacob Isaacs. Professor of English 
Language and Literature, University of Jeru- 
salem, 1942. Lecturer in English Literature 
at King’s College, University of London, 
1928-42. Author of Shakespeare as Man of 
Ike Theatre; etc. 

J. Ja. — Joseph Jacobs. Former Professor 
of English Literature in the Jewish Theo- 
logical Seminary, New York, NY. Author 
of Jews of Angevin England , 

~ J. J. C. — John J. Colly er. Brigadier 
General. Former Officer of the Legion of 
Honour. Former Chief of the General Staff, 
Union of South Africa. 

J.-J. Ds. — Jean- Jacques Despois. Profes- 
sor of Geography, Faculty of Letters, Uni- 
versity of Algiers, Algeria. 

J. J. F.-^-John Jacob Fox. Former Super- 
intending Chemist, Government Laboratory, 
London. 1 

J. J. Fy. — James J. Foley. Assistant Pro- 
fessor of Business Administration, Graduate 
School of Business Administration, Harvard 
University. 

J. J. John J. Healy, S.J. Pro- 

fessor of Fundamental Theology, Alma Col- 
lege, Alma, Calif. 

J. J. Ky. — John Joseph Kennedy. Chem- 
ical and Mining Engineer, Maywood Chem- 
ical Works, Maywood, N.J. 

J. J. Le. — James J. Lingane. Professor of 
Chemist) , Harvard University. Co-author of 
Polarograpky, 

J. J. M. — James Joseph Mallon. Warden 
of Toynbee Hall, London. Honorary Secre- 
tary of Trade Boards Advisory Council. 
Honorary Adviser to the Minister of Food 
on feeding in air raid shelters. 

J. J. McC. — John Jay McCIoy. U.S. High 
Commissioner in Occupied Germany, 1949-52. 
U.S. Assistant Secretary of War, 1941-45. 

J. Jn. — John Jackson. H.M. Astronomer, 
Cape of Good Hope, 1933-50. 

J. J. O’N. — John J ohnston O’Neill. Dean 
of Engineering and Vice-Principal of McGill 
University, Montreal, Que. 

J. J. P. — John Joseph Pershing. General 
of the Annies of the United States. Chief of 
Staff, U.S. Army. 1921-24. Commander-in- 
Chief, American Expeditionary Forces in 
Europe, 1917-19 Author of My Experiences 
in the World War 

J. J. R.— Joseph James Runner. Professor 
of Geolog>, State University of Iowa, Iowa 
City, la. Senior Geologist, U.S. Geological 
Survey, 1942- . 

J. J. R. MacL, — John J. R. MacLeod. 
Former Regius Professor of Physiology, Uni- 
versity of Aberdeen, Scotland Former Pro- 
fessor of Physiology, Unhersity of Toronto, 
Canada Winner of Nobel Priz* for Medicine, 
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J, J. Sn. — John J. Sheehan. Public Rela- 
tions Director, American Stock Exchange, 
New York, N Y 

J. J. John James Tigert. President 
of the University of Florida, Gainesville, Fla. 
United States Commissioner of Education, 
1921-28. Author of Philosophy of the World 
War, etc 

J. K.* — John King. Former Chairman of 
the National Light Castings Association. 

J. K. F.— J. K. Fotheringham. Former 
Reader m Ancient Astronomy and Chronol- 
ogy in Oxford University Honorary Assistant 
in the University Observatory, Oxford, 1925- 
36 

J. K. G. — James K. Gsyno- Lieutenant 
Colonel, U S Army. Cr:ci, Yew Trial Divi- 
sion, Office of the Judge Advocate General of 
the Army. 

J. K. H. — John Knowles Herr. Major 
General, U.S A. (retired) Chief of Cavalry, 
Washington, D.C , 193S-42 Assistant Chief of 
Staff, American Forces in Germany, 1921-22. 
Director G-2, Army War College, 1932 

J. K. H. W.— J. K. H. Wilde. Chief Veter- 
inary Officer of Nigeria. 

J. K. I. — John Kells Ingram. Former 
Regius Professor of Greek, Professor of Ora- 
tory and English Literature and Librarian, 
Trinity College, Dublin. 

J. K. R. — John Kerr Rose. Gsog-apher, 
Library of Congress, Washington, D.C. 

J. K. S.— James Keilum Smith. Lieuten- 
ant Colonel. President, The American Acad- 
emy in Rome U S. Army Air Forces, General 
Staff Corps, World War II. 

J. K. Sk.— James Keane Stack, M.D. 
Assistant Professor of Bone and Joint Sur- 
gery, Northwestern University Medical 
School, Evanston, 111. 

J. K. So.— *Judith Katrina Sollenberger. 
Pamphlet Librarian, Indianapolis Public Li- 
brary, Indianapolis, Ind. 

J. L. — Julien Luchaire. General Inspector 
of Public Instruction, 1920- . Director of 

the International Institute of Intellectual Co- 
operation, Paris, 1925-31. 

J. La. — Sir Joseph Larmor. Former Fel- 
low of St. John’s College, Cambridge. Luca- 
sian Professor of Mathematics in Cambridge 
University, 1903-32. Professor of Natural 
Philosophy, University College, Galway, and 
in the Queen’s Un.\ersk\ of Ireland, 1880-85. 
Author of Ether and Matter; etc. 

J. L. A. — James Luther Adams. Professor 
of Theology, Meadville Theological School 
and Federated Theological Faculty, The Uni- 
versity of Chicago, Chicago, 111 Author of 
On Being Human — The Liberal Way. 

J. L. A. B.— Jean Louis Auguste Bra- 
chet, M.D. Professor at the Sciences Faculty, 
University of Brussels, Belgium. Author of 
Embry ologie Ckimique. 

J. LaF. — The Reverend John LaFarge, 
S.J. Associate Editor, America. Author of 
Interracial Justice; Jesuits in Modern Times; 
No Postponement. 

J. L. Ba. — Joseph Louis Baer, M.D. 
Rush Clinical Professor Emeritus of Obstet- 
rics and Gynaecology, University of Illinois 
College of Medicine, Chicago, 111. Senior At- 
tending Gynaecologist and Obstetrician, 
Michael Reese Hospital, Chicago, 111. 

J. L. BL — John L. Brill. Technical Di- 
rector, Film Department, E. I. du Pont de 
Nemours & Company, Wilmington, Del 

J. L. Bm. — J. Lyman Bingham. Executive 
Director, United States Olympic Association. 


J. L. G.— James X. Calver. Geologist* 
Florida Geological Survey, Tallahassee, Fla. 

J. Le.— -James Legge. Former First Pro- 
fessor of Chinese Language and Literature, 
Oxford University Author of The Life and 
Teaching of Confucius; etc. 

J. Lee.— John Leckie. Head of Sales 
Promotion Bureau, Joseph Dixon Crucible 
Company, Jersey City, N.J. 

J. L.-Ee.— , Juan Labadie-Eurite. Chief, 
Division of Statistics, Bureau of the Budget, 
San Juan, P.R. 

J. L. B.“ — John Lawrence Le Breton 
Hammond. On editorial staff, Manchester 
Guardian , 1939--49. Co-author of The Village 
Labourer, 1760-1832; The Town Labourer, 
17 60-1832; The Skilled Labourer 3 1760-1832; 
etc. 

J. L. Ha.— John L. Haughton. Senior 
Assistant in the Metallurgy Division, National 
Physical Laboratory, Teddington, England. 

J. L. He. — John L. Hervey. Former spe- 
cial writer on racing for the Sportsman; The 
Thoroughbred Record ; Daily Racing Form 
Author of American Race Horses; Racing, in 
America ; etc. 

J. L. Hh. — Jack L. Hough. Professor of 
Geology, University of Illinois, Urbana, 111. 

J. L. I. F.— John Lister Illingworth 
Fennell. Reader in Russian and Head of the 
Department of Slavonic Languages, University 
of Nottingham, University Park, Eng 

J. L. Ky.— John Lyon Kennedy. Asso- 
ciate Professor of Psychology, Tufts College, 
Medford, Mass. 

J. L. L. — John Livingston Lowes. For- 
mer Professor of English and Dean of the 
Graduate School of Arts and Sciences, Har- 
vard University. Author of Convention and 
Revolt in Poetry. 

J. L. La. — Jesse L. Lasky. Associate Pro- 
ducer, RKO Radio Pictures, Inc. Former 
Vice-President, Paramount-Publix Corpora- 
tion, and President, Pickford-Lasky Pro- 
ductions, Inc. 

J. L. Lh. — Jay Laurence Lush. Professor 
of Animal Breeding, Iowa State College, 
Ames, Iowa. Author of Animal Breeding 
Plans. 

J. L. M. — J. Leask Manson. Sometime 
Technical Officer, Department of Scientific 
and Industrial Research, London. 

J. L. My. — Sir John (Linton) My res. 
Chairman, British School at Athens, 1934-47. 
Former Fellow and Librarian of New College, 
Oxford. General Secretary, International Con- 
gress Anthropological and Ethnological 
Sciences, 1934-47. Wykeham Professor of An- 
cient History in Oxford University, 1910-39. 
Frazer Lecturer, Cambridge University, 1943 
Author of The Dawn of History; The Political 
Ideas of the Greeks; etc. 

J. L. N.— , John Lloyd Newcomb. Presi- 
dent, University of Virginia, Charlottesville, 
Va, 1933-46. 

J. L. S. — Julian Larcombe Schley. Ma- 
jor General. Former Director of Transpor- 
tation, Office Coordinator Inter-American 
Affairs. Chief of Engineers, U.S. Army, 1937- 
41. Governor Panama Canal, 1932-36; Direc- 
tor Panama Railroad Company, 1928- . 

J. L. T. — John L. Thornton. Librarian, 
St. Bartholomew’s Hospital Medical College, 
London. Author of A Chronology of Librar - 
ianship; Medical Books, Libraries and Col- 
lectors; A Mirror for Librarians; etc. 



J. L. W.— Jessie L. Weston. Author of 
Arthurian Romances. 


J; 3 ~- Weiner. Director 

of Civilia . Su-\ y War Production Board, 
1941-43. Director Public Utilities Division, 
Securities and Exchange Commission, 1939- 
41. 


J. Ly.- - - -Ury, M.D. Associate 

Profess - ' , School of Medicine, 

Temple University, Philadelphia, Pa. 


J. M. — James MacKinnon, D.D. Profes- 
sor of Ecclesiastical History in the University 
of Edinburgh, Scotland, 1908-30. Author of 
The Origins of the Reformation; Luther and 
the Reformation; etc. 


J. M. A.— John Morris Arthur. Bio- 
chemist, Boyce Thompson Institute for Plant 
Research, Yonkers, N.Y., 1921- 


J. Mac.— Sir John MacDonell. Former 
Master of Supreme Court, Quain Professor 
C— pa-cdiv? Law, University College, 
V-. "’"d.' 0 ..ondon, and Editor of State 
Trials; Civil Judicial Statistics; etc Author 
of Survey of Political Economy; etc. 


J. M. At.— John Murray Atwood, D.D. 
Dc%n, Theological Department, St. Lawrence 
University, Canton, NY 1914-51 President 
of New York State Convention of Universal- 
ists, 1927-29 and 1940-42. 


J. M. Bl.« — John Mann Beal. Professor of 
Botany, The University of Chicago. 


J. M. C.— Rev. John Martin Creed, For- 
mer Ely Professor of Divinity, Cambridge 
University. Former Canon of Ely. 

J. McG. — J. E. M. McGregor. Office of 
the Engineer-in-Chief, General Post Office, 
London, Eng. 


J. M. Cn. — Jose M. Calderon. President, 
Calderon and Company, Inc., New York, N.Y. 


J. M. Cy.— John M. Carmody. Member, 
General Review Board, War Assets Adminis- 
tration, 1947-48 Chairman, Maritime War 
Emergency Board, 1946-47 Member, Mari- 
time Commission, 1941-46. Administrator, 
Federal Works Agency, Washington, D.C., 
i939"4i. 

J. M. D.— John M. Davis. Former Presi- 
dent, Delaware, Lackawanna and Western 
Railroad Co., New York, N Y. President, 
Manning, Maxwell, & Moore, Inc , 1920-25. 


J. M. de N. — J. M. de Navarro. Former 
Fellow of Trinity College, Cambridge. 

J. M. G.— John Merriman Gaus. Profes- 
sor of Government, Harvard University Au- 
thor of Reflections on Public Administration; 
co-author of Frontiers of PubLc Adminis- 
tration . 

J. M. Gy. — Sir John Milner Gray. For- 
mer Chief Justice of Zanzibar. Author of 
Biographical Notes of the Mayors of Cam- 
bridge; A History of the Perse School , Cam- 
bridge; The School of Pythagoras. 

J. M. Hs. — John Moore Hills. Consulting 
geologist. 

J. M. Hy. — Joan Mervyn Hussey. Pro- 
fessor of History, University of London. Au- 
thor of Church and Learning in the Byzantine 
Empire , 867-1185- 

J. M. K. — James Moss Ketch. Illuminat- 
ing Engineer, National Lamp Works of 
General Electric Company, ^ Cleveland, 0. 
Author of Cotton Mill Lighting. 


J. M. Ku.— James M. Kurn. Former 
Trustee, St. Louis-San Francisco Railway 
Company, St. Louis, Mo. 


J. M. L.— James Miller Leake. Profesbor 
and Head of the Department of Histoiy and 
Political. Sciences, University of Florida, 
Gainesville, Fla, 1919-50. Authoi of History 
of Florida. 

J. M. La McCauley Landis. 

Chairman, . - - w .' . t „ Board, 1946-47. 

Dean of the Faculty of Law, Harvard Uni- 
versity, 1937-46 Director, US Office of 
Civilian Defense, 1942-43. Director of Ameri- 
can Economic Operations and Minister to 
Middle East, 1943-45 Co-author of The 
Business of the Supreme Court ; Author of 
Cases on Labor Law; etc 

J. M. M. — John Malcolm Mitchell. Sec- 
retary, Carnegie United Kingdom Trust, 
1919-^9 President, Library Association, 1931- 
32. Author of The Public Library System of 
Great Britain and Ireland; editor of The 
Rural Libraries Handbook. 

J. M. Mag.-— John Mac Arthur Maguire. 
Professor of Law, Harvard University. Au- 
thor of The Lance of Justice , a Semi-Centen- 
nial History 0 f the Legal Aid Society ; etc. 

J. M. Me. — James Malcolm Milne. 
Barrister-at-Law. 

J. M. Mk. — Joseph M. Michalak. As- 
sistant Editor, Electrical World. 

J. Mn. — John MacPherson, M.D. For- 
mer Inspector-General of Hospitals, Bengal, 
India. 

J. M. N. — John Macarthur Nicolle. 
Secretary of Trinity House Corporation, 
London, 1935-46. 

J. Mo. — John Motley, 1st Viscount 
Morley of Blackburn. Lord President of 
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A to ANNOY 


A HHHIS letter has stood at the head of the al- 
X phabet during the whole of the period that 
it can be traced historically. The name of the 
letter in the Phoenician period resembled the 
Hebrew name alcph and was taken over by the 
Greeks in the form of alpha. In the Phoenician alphabet the 
letter stood for a species of breathing or inherent sound, since 
vowels were not represented in the Semitic alphabets. The view 
that the Greeks received their alphabet directly from the Phoeni- 
cians has now been largely abandoned. The character may there- 
fore have stood for a vowel in the alphabet before the Greeks 
took it over. It must indeed almost certainly have done so if it 
was in use among the peoples of Asia Minor previous to its use 
by the Greeks. Throughout its history variations have occurred 
in the form of the letter. The Phoenician form was jfZ. In the 
Lydian alphabet of the fifth century b.c. it appeared as J\, in 
the Carian alphabet f\ or £\. In the early Greek alphabet 
from the island of Thera, which may possibly be dated as far 
back as the eighth or ninth century b.c., its form was A or A * 
In the Greek alphabet of classical times its form was usually 
Early Italian and Latin forms are I\ and A * As early as the 
middle of the second century ajd. we find ^ as a form of /), 
and this is the ancestor of our present minuscule printed a by 
way of uncial ^ (fourth century) and (eighth century), uncial 


writing being the name given to the round hand which m late 
Roman times superseded the square capitals that had been suit- 
able for inscription in stone. Under the influence of the uncial 
hand this form was adopted into Carolingian minuscules. Our 
rounded minuscule a derives from Latin cursive, in which in the 
fifth century a.d. appears the astonishing form This is a 

hastily-written majuscule f\ distorted by its apex having fallen 
to the left. In the sixth century the cursive form was and 
from this in the seventh century develops the form 
from which the rounded form of the Irish and early English 
hands grew. The rounded capital a that sometimes appears in 
handwriting is the minuscule letter written large. 

The sound for which the letter consistently stood in Greek and 
Latin, and doubtless, generally speaking, in its immediate pre- 
Greek history, was the open low back vowel, usually known in 
modem English as continental a. There are of course countless 
slight variations in the method of pronouncing this sound. In 
English the sound has undergone far-reaching changes during and 
since the Middle English period. These are due to fronting , that 
is to say, pronouncing the sound more towards the front of the 
mouth, or to rounding , slightly rounding the lips, which has the 
effect of causing the sound to be pronounced higher in the mouth. 
At the present time the letter represents six principal vowel- 
sounds: (i) its original value, the fow back as in father t 
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(2) an intermediate vowel, as in man; (3) a closer vowel, further 
fronted, as in hare , occurring only before the liquid r; (4) a 
diphthong (ei) as in take , spade . This is the sound that the letter 
now normally represents when the vowel is long. (3) represents 
a stage in the^ development of the sound on its way from (1) to 
(4) which was arrested at this point when the vowel was followed 
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The development of the letter a from Phoenician times, 

THROUGH CLASSICAL GREEK AND LATIN. TO THE PRESENT DAY 


by r, A similar fronting of this sound took place in the Ionic- 
Attic dialects of Greek, where sounds derived from the a-sound 
and represented in other dialects by a are represented by 77. 

The two remaining developments of the sound are due to round- 
ing: (5) the vowel of water and (6) the vowel of was. This 
development is due to the influence of the preceding bilabial 
spirant w. 

(B. F. C. A.) 

In Music , A is the name of the first note of the musical alpha- 
bet and constitutes the 6th degree of the scale of C. In respect 
of pitch A ==435.4 vibrations per second, this being the standard 
pitch or diapason normal . A is the note always given to orchestral 
players, usually by the oboe, for tuning purposes. 

(See Pitch, Musical.) 

Al AT LLOYD’S, a popular expression denoting super-ex- 
cellence, derived from the prestige of the world’s chief shipping 
registry, Lloyd’s Register of British and Foreign Shipping. In 
fact, the highest classification, assigned to iron and steel ships is 
,£ ioo Ai.” In this symbol, “100 A” denotes the condition of the 
hull, while the “1” denotes efficiency of equipment. “Ai” is 
almost obsolete, being the symbol of the highest classification of 
wooden vessels. 

(See Lloyd’s Register of Shipping.) 

AA, the name of many small European rivers. The word is 
derived from the^O. G. aha, cognate to the Latin aqua, "water 
(cf % Ge&. -ach; Bland. a, aa^ pronounced 0), Among the streams 


of this name are: — -Two rivers in west Russia, falling into the 
Gulf of Riga with Riga lying between their mouths; a river m 
northern France flowing through St. Omer and Gravelmes, and a 
river of Switzerland, in the cantons of Lucerne and Aargau, which 
carries the waters of Lakes Baldegger and Hallwxler into the Aar. 
In Germany there are the Westphalian Aa, joining the Werre at 
Harford, the Munster Aa, a tributary of the Ems, and others 

A Ji 33 V TlAA, a town of Denmark, in Aabenraa amt, at the 
here o.‘ Slesvir bay, being an arm of the Little Belt. It has a good 
harbour and a large carrying trade. Pop. (* 95 °) I 33° > 1 7* From 
1864 to 1919 it was in the German province of Schleswig. 

AACHEN (Fr. Aix-la-Chapelle; Dutch Aken), ancient city 
and spa, Nonh Rhine-Westphalia, Ger., under the northern slopes 
of the Ardennes, on the Cologne-Brussels main line, 44 mi. W. by S. 
of Cologne. Pop. (1950) 129,811. Its municipal boundaries co- 
incide on the west with the frontiers of Belgium and the Nether- 
lands. In general appearance a prosperous, modern commercial 
town, it is full of mediaeval associations. The outer town is mainly 
new ; while the ramparts of the old inner town are now promenades, 
with two ancient gates, Ponttor and Marschiertor, remaining. The 
hot sulphur springs have been celebrated for centuries. The con- 
spicuous cluster of buildings in the centre of the city includes the 
cathedral and the Rathaus (town hall), a Gothic structure 
(1353-70) built on the ruins of Charlemagne’s palace, which con- 
tains the magnificent coronation hall of the emperors (143 ft. Zy 
61 ft.). The two original towers, Granusturm and Glockenturm, 
were all but destroyed by fire in 1883; their restoration was com- 
pleted in 1902. Near the Rathaus is the Grashaus, restored in 
1889 to house the municipal archives. The cathedral is in two 
distinct styles. The Romanesque Octagon, begun in 796, the 
finest extant Carolingian structure, was modelled on San Vitale 
at Ravenna, and consecrated by Pope Leo III in 805. Emperor 
Otto III rebuilt it, on the original lines, in 983, after its destruc- 
tion by Norman raiders. It is surrounded on the first story by a 
gallery (the Hochmiinster) with antique marble and granite 
columns, of various sizes, brought from Rome, Ravenna and 
Trier, removed by Napoleon to Paris, but restored after 1815. 
The mosaic representing Christ surrounded by “the foui-and- 
twenty elders,” which originally lined the cupola, was executed 
in 1881 from a 17th century copy of the ancient originals The 
bronze west doors date from 804. Underneath the dome, tradition 
places the tomb of Charlemagne, said to have been opened by 
Otto III in 1000 and to have shown the emperor’s body on a 
marble chair which was removed and long used for coronations. 
It is now in the gallery. The site of the tomb is marked by a 
stone slab, with the inscription Carlo Magno, and above it hangs 
the famous bronze chandelier presented by the emperor Barbarossa 
in 1 1 68. In the Hungarian chapel, to the south-west, is the rich 
Cathedral Treasury, with fine mediaeval work such as the 13th 
century gold casket containing the relics of Charlemagne. The 
Gothic choir was added during the 14th and 15th centuries and 
contains the tomb of the emperor Otto III. The pulpit, a gift of 
emperor Henry II., dates from c. 1020. The cathedral possesses 
many relics, the more sacred of which are exhibited only once 
every seven years, when they attract large crowds. 

The churches of St. Foillan (founded in the 12th century, but 
twice rebuilt, in the 15th and 17th centuries, and restored in 1883) 
and St. Paul, with its beautiful stained-glass windows, are inter- 
esting. The Suermondt museum contains fine pictures by early 
German, Dutch and Flemish masters. There are many fine 
streets, squares and public monuments. The fountain in the 
market square is surmounted by a statue of Charlemagne. In the 
principal square, Friedrich-Wilhelmplatz, is the Elisenbrunnen, 
with its colonnade and garden, the chief resort of visitors taking 
the baths and waters. 

Since the working of extensive coalfields in the district almost 
every branch of iron industry has been carried on. Cloth, glass, 
needles and pins are important products. The suburb of Burt- 
scheid, incorporated with Aachen in 1897, has old-established 
manufactures of cloth and needles and contains, among frequented 
thermal springs, the Schwertbad-Quelle (i7i°F.), the warmest 
spring in Germany. 
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Kistory^-The ancient city and watering place of Aachen rep- 
resents the Aquisgranum of the Romans, named after Apollo 
Granus, who was worshipped in connection with hot springs. 
As early as a.d. 765 King Pippin had a “palace” there, in which 
it is probable that Charlemagne was born. The greatness of 
Aachen was due to the latter, who between 777 and 786 buiit 
a magnificent palace on the site of that of his father, raised 
the place to the rank of the second city of the E™ ; rc. 
made it for a while the centre of Western culture c..i_ L.;- 
From the coronation of Louis the Pious in 813 until that of 
Ferdinand I. in 1531 the sacring of the German kings took place 
at Aachen; as many as 32 emperors and kings were crowned there 
Late in the 12th century (1172-76) the city was surrounded with 
walls by order of the emperor Frederick I., to whom (in 1166) 


the castle called Aalborgbus, the Holy Ghost Monastery and the 
Budolfi church. The municipal privileges date from 1342. Indus- 
tries include cement works, tobacco works, distilleries, chemical 
works (sulphuric acid and superphosphate), cloth mills and the 
ship yard. « 

AALEN, a town in Wurttemb^rg, Germany, situated on the 
Kocher, a tributary of the Neckar, at the foot of the Swabian Alps, 
about 50m. E. of Stuttgart. Pop. (1939) 16,003. Woollen and 
linen goods and ribbons are manufactured, and there are tanneries 
and large iron works. Aalen was a free imperial city from 1360 
to 1 80 2, when it was annexed to Wiirttemberg. 

AALESUND (or Alesund), seaport of Norway, in M$re 
fylke (county), 160 mi. N. by E. of Bergen by sea. Pop. (est 
1936) 18,350. It is built on three glands, N0rv0, Asp0 and Bas- 
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The rathaus or town hall at aachen, erected in 1353-70 on the 

SITE OF THE PALACE OF THE EMPEROR CHARLEMAGNE 

and to Ms grandson Frederick II. (in 1215) it owed its first 
important civic rights. In the 16th century Aachen began to de- 
cline. 

It lay too near the French frontier to be safe, and too remote 
from the centre of Germany to be convenient, as a capital; and 
in 1562 the election and coronation of Maximilian II. took place 
at Frankfort-on-Main, a precedent followed till the extinction 
of the Empire. In 1815 it was given to Prussia. In Nov. 1918, 
at the conclusion of World War I, Aachen was occupied for a 
period by Belgian troops. 

During World War II, because of its important aerodrome and 
railway connections, it was bombed many times by the Allies. 

Bibliography. — C. Quix, Geschichte der Stadl Aachen (Aix, 1839- 
41) ; F. Bock, Karls des grossen Pfalzkapelle (Cologne, 1867) ; J, Beis- 
sel, Aachen als Kurort (1889) ; R. Pick, Aus Aachens Vergangenheit 
(Aachen, 1895). 

AAHMES: see Amasis. 

AAL 5 also known as AT, Ach, or Aich, the Hindustani names 
for the Morinda tinctoria and Morinda citrijolia , plants exten- 
sively cultivated in India on account of the reddish dye-stuff 
which their roots contain. The name is also applied to the dye, 
bift the common trade name is Suranji. Its properties are due to 
the presence of a glucoside known as Morindin, which is com- 
pounded from glucose and probably a t ri oxy-met hyl-anthr a- 
quinone. 

AALBORG, seaport on the south bank of the Limfjord, 
North Jutland, Denmark, capital of Aalborg amt, and one of Den- 
mark's oldest towns. Pop. (1940), SSfiS 2 » It is the seat of a 
bishop (1554) and has some old buildings, Jens Bangs Stenkus, 


sen, enclosing the harbour. Founded in 1824, Aalesund is an im- 
portant export town for fish and fish pioducts. It lies in a very 
productive fishing district; to the noithvest He the great cod- 
banks of Storeggen and Nyeggen. Vessels also fish off Iceland, 
while a fleet of sealing boats is sent to the Arctic ocean. There are 
numerous factories connected with the fish industry and oil refin- 
eries,^ engineering works and a seining factory. Aalesund is or- 
dinarily a port of call for the Norwegian South American line (on 
account of the export of klip-fish) and for the routes Trondhjem- 
Hamhurg, Trondhjem-France and Trondhjem-England, and also 
for most — seis trading in western Norway. There is 

some 4 ’• . \ ^ connected with the adjacent centres of 

Geiranger and Jdrund fjords. In 1904 Aalesund was wasted by a 
terrible fire. In the following years the town was planned on new 
lines and the houses in the centre were built of brick. German 
troops occupied Aalesund in 1940. 

AALIj MEETSMET, Pasha (1815-1871), Turkish statesman, 
was Do r :i ai Consiu.irir.opie, the son of a government official. He 
was ambassador in London (1842-45), anu thm foreign minister 
under Reshid Pasha. He took part 3 h the congress of Vienna 
(1855) and in the congress of Paris (1856), and was five times 
grand vizier. Aali Pasha was one of the most zealous advocates 
of the introduction of Western reforms under the Sultans Abdul- 
Mejid and Abdul-Aziz. He died at Erenkoi in Asp, Minor on 
Sept. 6, 1871. 

AALSMEER, a town in the province of North Holland, 
Holland, situated in low country about io mi. S.W. of Amsterdam. 
Pop. (1940) 10,420. It has railway communication with Haarlem 
and Utrecht. The flat country with its fertile sandy soil, which 
can he easily watered, provides ideal conditions for horticulture, 
and the town is surrounded by flower gardens and plant nurseries. 
Large quantities of plants, bulbs and blooms are exported an- 
nually. Aalsmeer was taken by Germany in May 1940. 

AAR. or AARE, the largest river entirely within Switzerland. 
It rises in the great Aar glaciers, in the canton of Berne, west of 
the Grimsel pass. Beyond the Handegg waterfall the river 
traverses the Hasli Thai and expands into the Lake of Brienz, 
where it becomes navigable. It then crosses the swampy plain of 
the Bodeli, between Interlaken (left) and Unterseen (right), be- 
fore again expanding into the Lake of Thun. Running north- 
north-west it encircles the lofty bluff on which the town of Berne 
is built, and then turns west, and later north. Near Aarberg its 
stream is diverted west by the Hagneck canal into the T..-iy P 0 f 
Bienne whence the Nidau canal runs east to Biiren. Henceforth its 
long north-east valley drains the central lowland of north Switzer- 
land, parallel to the Jura. The chief tributaries in this stretch are 
the Grosse Emme, Wigger, Suhr and Aa, all from the right. Below 
Brugg it receives first the Reuss, and then the Limmat or Linth. 
It now turns due north, and soon becomes itself an affluent of the 
Rhine (left), which it surpasses in volume when they unite at 
Coblenz, opposite Waldshut. Length of river, 181m. Area of 
basin, 6,804sq.m. 

AARAU, the capital of the Swiss canton of Aargau. Pop. 
(1930), 11,666, mostly German-speaking Protestants. It is on 
the right bank of the Aar at the southern foot of the Jura, about 
Som. fay rail north-east of Berne, and 31m. north-west of Zurich 
An ancient fortress, it was taken by the Berr$se in 1415, and in 
1798 became for a time the capifal of the Helvetic Republic. 
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Eight miles *by rail north-east are the famous sulphur baths of 
Schinznach, near which is the ruined castle of Habsburg, the 
original home of that house. Industries include silk-ribbon 
weaving, foundries, cutlery, electrotechnical products and sci- 
entific instruments. Aarau is an important military centre. 

AARDVARK (ard'vark), “earth-pig,” the Dutch name for 
ant-eating mammals of the genus Orycteropus , confined to Africa 

£ So%%, jyssi g w 

bear from South Africa; other \ 1 - " J 

races are found northward, both _ t A'- g 

in forest and plains country to V ;/ f 

Senegal and the Sudan. The \ Y \YYcY: ~ v - 

body is stout, with, arched babk; U-Y 

the limbs are short and stout, 

armed with strong, blunt claws; *f HE CAPE aardvarsc or anteater 
t he ears bng; and the tail thkk - 
at the base and tapering gradu- 
ally. The elongated head is set on a short thick neck, and at the 
extremity of the snout is a disc in which the nostrils open. The 
mouth is small and tubular, furnished with a long extensile tongue. 
A large individual measured 6 ft. 8 in. In colour the Cape aard- 
vark is pale sandy or yellow, the hair being scanty and allowing 
the skin to show; the northern aardvark has a still thinner coat, 
a shorter tail and longer head and ears. These animals are noctur- 
nal and burrowing. The strong claws make a hole in the side of 
the anthill, and the insects are collected on the extensile tongue. 


AARBW 0 LF (earth- wolf), a South and East African car- 
nivorous mammal ( Proteles cm tat us ) , like a small striped hyena, 
but with a more pointed muzzle, sharper ears and a long erectile 
mane. It is burrowing in habit and feeds on termites. 

AARGAU, a canton of noith Switzerland, comprising the 
lower course of the Riven- Aar (q.v ), whence its name. Its total 
area is 548 sq mi. It forms the northeastern section of the great 
Swiss plateau which occupies the trough between the Alps and the 
Jura. Its fertile valleys alternate with pleasantly wooded hills. 

In 1415 the Aargau region, previously the centre of the Habs- 
burgs, was t&ken from them by the Swiss Confederates. Berne 
kept the southwest portion. In 1798 the Bernese part became 


ter Miriam, against the authority of Moses, bn the ground that the 
latter had married a foreign wife (Num xii). It may be con- 
jectured that his name did not occur in the original story from 
which the narrative of Ex. xxxii. was ultimately derived, but as 
it stands the passage suggests — as does also (d ) — that there was 
a tradition of hostility between Moses and Aaron, rather than one 
of association. 

Throughout the period of the monarchy (at least since the 
death of David) and even in Ezekiel, the legitimate priests at 
Jerusalem belong to the house of Zadok. It is only after the 
Exile that Aaron takes his place. In the whole of the sacerdotal 
literature, commonly ascribed to P, Aaron stands by the side of 
Moses. The latter is the representative of the secular power of 
Yahweh, Aaron is his religious vice-gerent. Thus he takes a 
share in producing the plagues in Egypt, stands by his brothers 
side (in the pre-exilic narratives he is called the brother of 
Miriam, but not of Moses) by the Red sea, wields the sacred rod, 
is chosen and miraculously vindicated as high priest, and is made 
the centre of the whole ritual system. 

The process by which tradition changed Aaron from being a 
possible rival to Moses into his ecclesiastical counterpart, has 
never been satisfactorily explained. R. H Kennett has advanced 
the theory that the Aaronides were originally the priests of 
Bethel, and that their post-exilic position in Jerusalem was due 
to a compromise made during or shortly after the Exile This 
theory certainly offers an explanation of several difficulties, but 
there are others which it fails to meet, and hence it has not met 
with general acceptance. (T. H. R.) 

AARON’S ROB, the popular name given to various tall 
flowering plants such as garden orpine, or live-for-ever, great 
mullein and goldenrod. In architecture the term is given to an 
ornamental rod with sprouting leaves, or sometimes with a serpent 
entwined round it (from the Biblical references in Exodus vii. 10 
and Numbers xvii. 8). 

AARSSENS or Aarssen, FRANCIS VAN (1572-1641), 
Dutch diplomatist and statesman. Johan van Oldenbarneveldt 
sent him, at the age of 26 years, as a diplomatic agent of the 
States-General of the United Provinces to the court of France 
He helped to negotiate the 12 years’ truce in 1606. Recalled from 


the canton of Aargau of the Helvetic republic and the remainder 
of the Aargau region formed the canton of Baden. In 1803 the 
two halves (plus the Frick glen, ceded in 1S02 by Austria to 
the Helvetic republic) were united under the name of Canton 
Aargau and admitted to membership in the Swiss confederation. 

The population of the canton in 1941 was 269,873, almost 
exclusively German-speaking, with Protestants predominating. 
The canton, the capital of which is Aarau (q.v.), is governed by 
an executive council of five elected by direct vote. Principal 
industries include silk-ribbon weaving, electro-technique pro- 
duction and the production of tobacco and wines. Baden (q.v.), 
an important city of the canton, has a tourist industry dependent 
on its hot sulphur springs. The canton sends 12 members (on the 
basis of the 1941 census) to the federal Nationalrat. 

AARHUS* seaport and second city of Denmark, capital of 
Aarhus amt, east coast of Jutland, on Aarhus bay. Pop. (1940) 
99,881. It is first mentioned as a town in the 12th century, 
since when, at least, it has been the seat of a bishop. The 
town’s first charter is dated 1441. Aarhus has a large harbour 
of three basins. It is the shipping and commercial centre for 
Jutland and is also known for its iron, and oil industries. The 
district is low-lying, fertile and well wooded. 

AARON* the^ traditional founder and head of the Jewish 
priesthood, who, m company with Moses, led the Israelites out 
of Egypt (see Exodus, the; Moses). His association with Moses 
m this matter goes back to an ancient tradition, current in north- 
ern Israel, though the records derived from the south do not 
seem to mention him till after the Exile. 

. In tbe earIl ‘ er narratives of the Pentateuch Aaron is mentioned 
m connection with four events only, (a) the Exodus itself, where 
he appears as the companion of Moses, (b) as supporting Moses 
at the battle of J8$£phidim, (c) as the maker of the golden calf 
(see The Golden) and (d) as rebelling, along with his sis* 


his post by Oldenbarneveldt in 1616, he was one of the “packed” 
court of judges who in 1619 condemned the aged statesman to 
death. For his share in this judicial murder a deep stain rests on 
the memory of Aarssens. He was confidential adviser on foreign 
affairs to Maurice, prince of Orange, and afterwards to Frederick 
Henry, and was sent on special embassies to Venice, Germany and 
England 

AASEN, IV AR (1813-1896), Norwegian philologist and lexi- 
cographer, was bom at Aasen i Orsten, in Son erne;., Norway, 
Aug. 5, 1813. His first publication was a small collection of folk- 
songs in the Sondmore dialect (1843). The Grammar of the 
Norwegian Dialects (1848) and the Dictionary of the Norwegian 
Dialects (1850) prepared the way for the wide cultivation of the 
popular language in Norwegian, since Aasen really did no less 
than construct, out of the different materials at his disposal, a 
popular language or definite folke-maal for Norway. With cer- 
tain modifications, this artificial language is that which has been 
adopted ever since by those who write in dialect and which later 
enthusiasts have endeavoured to impose upon Norway as her offi- 
cial language in the place of Dano-Norwegian. Aasen composed 
poems and plays in the composite dialect and continued to enlarge 
and improve his grammars and his dictionary Quite early in his 
career (1842) he had begun to receive a stipend to enable him to 
give his entire attention to his philological investigations, and the 
Storting treated him with more generosity as he grew older. 
Aasen holds perhaps an isolated place in literary history as the 
one man "who has invented, or at least selected and constructed, 
a language which pleased so many thousands of his countrymen 
that they accepted it for their schools, their sermons and their 
songs. Aasen died in Christiania, Sept. 23, 1S96. 

AASVOGEL* the name by which the South African spe- 
cies of vultures (q.v.) are known. Literally it means “carrion- 
bird.” 



AB— ABACUS' i 5 


AB^ the fifth morfth of the ecclesiastical year of the Jews. 
It corresponds to the period of July 15 to Aug 15. The word is 
of Babylonian origin; adopted by the Jews after the Babylonian 
exile 

On the ninth is kept the Fast of Ab, or the Black Fast, to 
bewail the destruction of the first temple by Nebuchadrezzar 
(586 b.c.) and of the second by Titus (a.d. 70). 

ABA 5 (1) a form of altazimuth instrument invented by, and 
called after, Antoine Thomson d’Abbadie ; (2) a rough home- 
spun manufactured in Bulgaria; (3) a long coarse shirt worn by 
the Bedouin Arabs. 

ABABDA, a nomad tribe of Arabs who reach northward to 
the Kena-Kusayr road, in the country east of Luxor Diran, Aswan 
and the Northern Atbai. They call themselves “sons of the 
Jinns,” and they are the Gebadei of Pliny and probably the 
Troglodytes of classical writers From time immemorial they have 
acted as guides to caravans through the Nubian desert and up the 
Nile valley as far as Sennar. Many of them are employed in the 
telegraph service across the Arabian desert. They are great trade 
carriers and visit far away districts. The Ababda of Egypt, 
numbering some 30,000, are governed by an hereditary “chief”; 
they generally speak Arabic mingled with Barabra words. As a 
tribe they claim descent from Selman, an Arab of the Beni Hilal 
Tjiey have adopted the dress and habits of the feliahm. In 
Nubia they live in villages, and their principal means of liveli- 
hood include agriculture, fishing, peddling, charcoal-burning, 
wood-gathering and trading in gums and drugs The Ababda build 
huts with hurdles and mats or live in natural caves. Their chief 
means of transportation is the camel and their chief foods are 
milk and durra. They are very superstitious, believing, for exam- 
ple, that evil would overtake a family if a girl member should, 
after her marriage, ever set eyes on her mother; hence the Ababda 
husband has to make his home far from his wife’s village In the 
Mahdist troubles (1882-98) many “friendlies” were recruited 
from this tribe. 

Bibliography. — Sir F. R. Wingate, Mahdism and the Egyptian 
Sudan (1891); Giuseppe Sergi, Africa: Antropologia della Stirpe 
Caimtica (1897) ; A. H. Keane, Ethnology of Egyptian Sv' Jn r \ 
Anglo-Egyptian Sudan, edited by Count Gleichen (19 
von Russegger, Die Reisen in Afrika (1841-50) ; H. A. *■'. » * 

History of the Arabs in the Sudan (1922). 

ABACA FIBRE, the most valuable of all fibres for cordage, 
the product of Musa textilis (family Musaceae). This fibre is 
also known in the trade as manila and manila hemp, but abaca 
Is a hard fibre and is entirely different from true hemp, which is 
a soft fibre and is the product of Cannabis sativa . 

The abaca plant, which resembles in appearance the banana and 
plantain, to which it is closely related, is a perennial growing 
from short rootstocks. Numerous suckers grow from the root- 
stocks, forming a cluster of stalks 10 to 25 ft. In height. These 
stalks are formed by the broad, overlapping leaf stems and bear 
at the top a crown of large, undivided leaves. The point of 
growth is at the base, and the fibre is obtained from the outer por- 
tion of each successive leaf stem The flower stalk is pushed up 
through the centre of the plant, bearing at the top flowers that are 
followed by fruits similar to small bananas but filled with black 
seeds. Abaca plants grown from seeds do not come true to type, 
and this plant is propagated from suckers or from rootstocks. 

The abaca plant flowers when about two years old, at which 

stage it is in the most favourable condition for the — r 

fibre. The stalk is then cut down, and the outer , . . ■ . , 

layer of each successive leaf stem is stripped off In the form of 
ribbons, known as “tuxies.” The tuxies are pulled under a knife 
that is pressed against a block of wood by means of a bamboo 
spring. This scraping process removes the pulp and other waste 
material, leaving the cleaned fibre in the hands of the operator 
The fibre so cleaned has only to be hung up to dry in the open 
air, when, without further treatment, it is ready to be graded and 
baled for shipment. A small machine that is an adaptation of the 
hand cleaning process is used rather extensively in the Philippines. 
In operating this machine, the tuxle is looped around a revolving 
wooden spindle, which draws it under the stripping knife. Large 


automatic machines, of the same type as the ’sisal-deaning ma- 
chines, are used for cleaning abaca fibre in the Netherlands Indies 
and in countries of Latin America 
The quality or grade of abaca fibre is determined by the part 
of the stalk from which the fibre is obtained, Dy the amount of 
serration of the stripping knives and the degree of tension hold- 
ing the knife against the block, and bv prompt and careful drying 
of the fibre. The outer sheaths of the abaca stalk contain a 
rather short, strong but discoloured fibre; the middle sheaths 
produce a fibre of medium colour and good strength; the sheaths 
near the centre of the stalk have a very white, fine fibre of 
medium strength. In the process of cleaning abaca fibre, the use 
of coarsely serrated stripping knives and the lack of proper ten- 
sion on the stripping knife result "in the pr9duction of coarse, 
low-grade fibre. Delay and carelessness in drying affect both 
the colour and the strength of the fibre. 

The exceptional strength of abaca fibre and its quality of re- 
sistance to the action of salt water make it particularly suitable 
for marine cordage It is also largely used for well-drilling cables, 
hoisting ropes and various other types of rope where strength 
and durability are required. Henequen and sisal have largely re- 
placed abaca as a binder twine fibre. In the Philippines the su- 
perior grades of abaca are used for textile fabrics, hats, slippers 
rugs and various other articles. In Japan, large quantities of 
abaca fibre, and particularly the waste products, are used for 
the manufacture of paper From the old and disintegrated ropes 
is made the well-known manila paper 
The abaca plant has been introduced into many different tropi- 
cal regions, including the Netherlands Indies, India, the Anda 
man Islands, the West Indies and Central America; formerly the 
commercial production of this fibre was confined to the Philippine 
Islands. About 1921, shipments of abaca rootstocks were made 
from the Philippine Islands to Sumatr?, where 'fairly large plant- 
ings were made Despite some expansion of the industry there, 
it remained relatively unimportant. Small abaca plantings were 
also made in North Borneo. In 1925 a shipment of propagating 
material of the superior varieties of abaca was brought from the 
Philippine Islands to the Republic of Panama by' the United 
States department of agriculture. It was determined by experi- 
mental plantings that the climatic and soil conditions of this re- 
gion are suitable for the abaca plant; that this plant is resistant 
to the more serious diseases of the banana plant and that abaca 
fibre of excellent quality can be produced in tropical America. In 
1937 and 1939 these plantings were expanded to about 2,000 
acres, and in 1942 there was a larger expansion both in Panama 
and in other countries of Central America (H T. EsA 

ABACUS, an early device for tracing numerals on a dust 
covered board. There have been three standard types: (1) a board 
covered with dust, whence the derivation, or, at a later period, 
with wax, and serving the same purpose as a slate in the 19th 

century or as the modern pad of 
paper; (2) a table jnarked with 
lines upon or between which were 
placed loose counters in the form 
of small discs of metal, bone, 
glass or other material, or (in 
China) in the form of rods ; and 
(3) a table on which the counters 
were fastened by means of 
grooves. 

The early counter abacus was 
a table with lines to represent 
units, tens, hundreds, etc., or to 
represent different units of value, 
like pounds, shillings and pence 
Addition on such an abacus was doubtless performed as rep- 
resented in fig. 1, which shows the successive steps in the addition 
of 64 and 239. Subtraction was simply the process of taking away 
counters; multiplication was considered as repeated addition, and 
dhision as repeated subtraction. This type of abacus was known 
in the Mediterranean countries, and Herodotus '* {c 450 b.c.) is au- 
thority for the statement that the* Egyptians wrote theif figures 
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FIG. 1. — A PROBABLE FORM OF 
EARLY COMPUTATION 


The lines represent hundreds, tens and 
units. The computation represented 
Is: 

239 + 64=29 [ 13 ] =2 [ 10 ] 3 =303 
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ABACUS 


and reckoned with* pebbles “bringing the hand from right to left,” 
while the Greeks proceeded m the opposite direction. There are 
several references to the abacus in Roman literature, and what is 
apparently a Greek computing table was found in the 19th century 
on the island of Salamis. 

Latin writers tell of three "types of abacus in use in Rome, 
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Various types of early computing devices 
Fig. 2. — A late Roman abacus, whose source is unknown. This bronze 
piece of uncertain date has grooves In which the counters slide. Each 
upper button represents five units and each lower button one unit of the 
order in which the column stands 

Fig. 3.— -Korean computing rods. Made of bone, these rods were used in the 
native Korean schools until the end of the 19th century 
Fig. 4. — A Japanese ruled “Sangi” board. Upon this board the computing 
rods (“Sangi”) were placed to represent algebraic coefficients 
Fig. 5.— -A modern Chinese abacus. The “suan-pan” was used as early as the 
12th century. The number represented is 27091. Each upper bead has 
a value of five of its order and each lower bead the value of one of its 
order. Often employed in Chinese laundries 
Fig, fi.— A Japanese abacus. The “soroban” was in use as early as the 16th 
century. The number represerfsd in the central part is 9027 S 

namely; (1) the sand board or the wax tablet, (2) a marked 
table for counters, and (3) a table with grooves in which the 
counters were free to slide. Fig. 2 shows a late Roman abacus now 
in the British museum, each upper button representing five units 
of the order in $hich the colufnn stands, and each lower button 


representing one unit of the same order. Gicero ( Phil. > 

59) speaks of the counters as aera (bronzes), but the common 
name was calculi (pebbles) or abaculi , the pieces being mae 0 
stone, ivory (Juvenal, xi, 1 3 1 ) ? metal or coloured glass ( m y* 
Hist. Nat., xxxvi, 26, 67). , 

The earliest type of abacus in China seems to have been tiie 
“bamboo rods” that served instead of counters These were 
known as early as the 6th century b c. and they survived in 
Korea until the close of the 19th century (fig. 3)- They found 
their way into Japan about the year 600 and were known as sangi 
or sanchu. Until recent times they were used to represent alge- 
braic coefficients, being placed on a board ruled as shown in fig 4 
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Fig, 7. — A RUSSIAN ABACUS 
The “s’choty” of Ihe Russians, 
“choreb” of the Armenians or 
“coufba” of the Turks. The wires are 
slightly arched, a feature which is 
not shown in the illustration 


MATHEMATICS” 

FIG. 8.“— A MEDIAEVAL 
COMPUTING TABLE 
This method of ruling the * 
computing board was ex- 
tensively used in the 
middle ages 


Since the 12th century the suan-pan (computing tray; see fig. 5) 
has been generally used throughout China. The chief difference 
between this and the Roman abacus lies in the fact that it has 


one more bead in each section. In the x6th century this type, 
slightly changed and bearing the kindred name of soroban (fig 6), 
found its way into Japan, where it is still in use. An abacus differ- 
ing considerably from the Roman or oriental types is found in 
the middle eastern countries. The Turks call it the coulba; the 


Armenians, the choreb; and the Russians, the s’choty (fig. 7). As 
in the case of the suan-pan and the soroban, this permits of rapid 
computation and serves a purpose similar to that of the modem 
calculating machines (q.v.). 

There appeared in Europe in the middle ages the line abacus. 
This type of abacus consisted of a table ruled with horizontal lines 

representing the successive pow- 
ers of ten, each space represent- 
ing half the value of the line im- 
mediately above it (fig. 8). This 
type was in use until well into 
the x8th century. A pupil who 
could compute on such a table 
was said to “know the lines, 55 and 
the verb “to abacus 55 was used as 
the equivalent of the verb “to 
compute. 55 The method employed 
may be inferred from a passage 
in Robert Recorded Ground of 
Artes (about 1542) as shown in 
fig. 9. 

Fig. 9 . — a facsimile page from The discs that were used in 
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ROBERT RECOR0E, “GROUND OF 
ARIES'* 

This reduced page, from the edition of 
155S, shows the first step in the addi- 
tion of 2659 and S342 


computing were commonly known 
in Great Britain as “counters” 
(countures, cowntouris) ; in the 
Latin books as projectiles (pro, 


forward, + jacere, to throw), 
being thrown or cast upon the counting board, or as denarii sup- 
put aril (computing pennies) ; and in France as jetons (with many 
such variants as gects, jectoirs, gietons and jettons , from jacere, 
to throw). In Germany a counter was called a Reckenpfennig 
or Zahlpjennig (number penny). Such later expressions as “cast 
an account ” “borrow one, 55 “carry two ” and possibly “lay a 
wager 55 have their origin in this kind of computation. The Court 


of the Exchequer, the “counting house, 55 the “counter 55 in 
the modem shop, billiard counters, poker “chips ” and various 
games trace their origin to the counting board. 
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Gerbert (c. 1000), wte became Pope Sylvester II, invented an 
“arc abacus” in which each counter bore a certain Indo-Arabic 
numeral excepting the zero, the periods in groups of three being 
united by an arc. It had little recognition, however, for as soon 
as the significance of the zero became apparent ( see Numerals) 
it was manifestly of no value. 

(See Calculating Machines; Finger Numerals ) 

(D. E. S.) 

Bibliography - . — F. P. Barnard, The Casting-counter and the 
Counting-board^ (Oxford, 1916) ; C. G. Knott, ‘‘The Abacus in its 
Historic and Scientific Aspects,” Transactions of the Asiatic Society of 
Japan, 14:18 (1886) ; F. C. Scesney, The Chinese Abacus (1944), 
D. E. Smith, History of Mathematics, 2.156-95 (1925); Y. Yoshimo, 
The Japanese Abacus Explained (Tokyo, 1937). 

ABACUS, in architecture, the upper member of a column 
capital whose function is to provide a supporting surface for the 
structure above. In Egyptian capitals it is smaller than the parts 
below and in the late work it has great height. In the Greek Doric 
order it is a plain square slab, but in the Roman Doric it is usually 
crowned by a moulding. In the Greek Ionic order it is at first rec- 
tangular, to cap the projection of the volutes, but later becomes 
square, except at comer capitals where it is curved out over the 
angle volutes. In both Greek and Roman Corinthian orders and 
in the composite and four-sided or Scamozzi Ionic order it is 
moulded with concave sides and usually the corners are cut off 
slightly. In Romanesque architecture the abacus usually is 
square, with sides splayed or moulded, and in the Gothic, outside 
of England, it is square or octagonal and richly moulded. In 
English Gothic, however, circular forms are frequent, especially 
m 13th-century -work. The diminutive, abaciscus, is applied to the 
squares of a tessellated pavement. 

ABADAN (Iran), an island situated in the delta of the 
Shatt-al-Arab (q.v.), 40 mi. in length, from 2 to 12 mi. in 
breadth, bounded on the north and east by the Karun river 
(q.v.) and its tributary, the Bahmishir, on the west by the Shatt- 
al-Arab, and on the south by the Persian gulf. It is known to Arabs 
as Jazirat-ul-Khidhr from a tomb situated on the Bahmishir dedi- 
cated to the saint of that name. Abadan is referred to by the 
historian Nasir Khusrau, writing in the 13 th century, as the most 
southerly settlement of Mesopotamia, and it is no' - impr^bcb 1 : 
that it is identical with the site of the port Charax men oy 
Herodotus. The possession of this island was long in dispute 
between Persia and Turkey. It w r as definitely allotted to Persia 
by the treaty of Erzerum, 1847, the Turks however retaining 
control of the whole of the Shatt-al-Arab while ensuring to Persia 
freedom of navigation. 

In 1909 the Anglo-Persian Oil Company, Ltd. (q.v.), under a 
lease agreement with the local overlord, the sheikh of Moham- 
merah, established its pipe-line terminus and refinery on the island 
between the hamlets of Braim and Bawardah, and this settlement, 
now known as Abadan (lat. 30° 21' N., long. 48° 17' E.), de- 
veloped into a town of between 50,000 and 60,000 people, organ- 
ized by the Iranian government as a municipality. Fifteen deep- 
water jetties have been built along the foreshore to facilitate the 
loading of tankers and the unloading of machinery, etc. Exports 
of oil during 1942 from Abadan totalled nearly 5,000,000 tons. 
During the same period imports of machinery, etc., unloaded at 
Abadan totalled about 85,000 tons, with a value of more than 
164,000,000 rials. There is an excellent equipment of derricks and 
travelling cranes and several berths for good-sized vessels. The 
distance along the pipe line from Masjid Suleiman to Abadan is 
about 137 mi. Communication exists by a very good motor road 
from Abadan to Mohammerah, 9 mi.; from Abadan to Ahwaz 
up the pipe line, 78 mi., and thence to Masjid Suleiman, a further 
68 mi. A motor road also exists from Basra (q.v.) to Sibah, op- 
posite Abadan, on the right bank of the Shatt-al-Arab. 

See J. W. Williamson, In a Persian Oil Field, 2nd. ed. (1930). 

ABADDON, a Hebrew word meaning “destruction.” In 
poetry it comes to mean “place of destruction,” and so the under- 
world or Sheol (cf. Job xxvi, 6). In Rev. ix, 11 Abaddon is used 
of hell personified, the prince of the underworld. The term is here 
explained as Apoilyon (q.v.), the “destroyer,” 

ABADEH, a small town of Iran, lying more than 6,000 ft. 


above sea level in a fertile tract on the road between Isfahan and 
Shiraz. It has telegraph and post offices, and is famed for its 
woodwork; small boxes, trays and spoons with elaborately carved 
lacelike handles are made of pear and boxwood. 

ABAE, a town in Greece, in the northeastern comer of Phocis, 
famous in early times for its oracl^ of Apollo, one of those con- 
sulted by Croesus (Herod, i, 46). Its rich treasures (Herod viii, 
33) were sacked by the Persians, and the temple remained ruin- 
ous. The oracle was, however, still consulted, e.g., by the The- 
bans before Leuctra (Paus. iv, 32, 5). The temple, burned again 
during the Sacred War, was very dilapidated when seen by Pau- 
sanias (x, 35) ; some restoration and the building of a new temple 
was undertaken by Hadrian. Privileges due to the sanctity of 
the shrine (Bull. Corresp. Hell. ), were confirmed to the 

people of Abae by the Romans. The polygonal walls of the acrop- 
olis may still be seen, with one gateway and traces of town walls 
below. See V. W. Yorke, “Excavations at Abae,” Journal of 
Hellenic Studies, 16: 291-312 (London, 1896). 

AB AIL ARBs see Abelard, Peter. 

ABAKANSKj or Abakan, capital of Khakass autonomous 
region in the Krasnoyarsk province of the R S.F S R. Pop. of 
region (1939) 270,655. Area 19,276 sqmi. It is situated in 
54 0 26' N. and 91 0 15' E., north of the junction of the Abakan 
river with the Yenisei river; it is a river port with a wharf. It lies 
in the fertile and sheltered Minusinsk oasis and is linked by river 
to Krasnoyarsk on the Trans-Siberian railway; the railway from 
Achinsk to Minusinsk passes it on the west bank of the river. It 
is a centre for grain, potatoes, cattle, beekeeping products, etc., 
but is liable to occasional severe floods. Near it are tumuli of the 
Li-Kitai and statues 7 to 9 ft. high, covered with hieroglyphs. 
Abakansk had in 1939 a population of 13,500. 

ABALONE (a Spanish word of unknown derivation), the 
name given in California to various sgecies of molluscs of the 
widely distributed genus Haliotis (“ear shells,” formers). The 
shell of these animals yields mother-of-pearl and is used in but- 
ton-making and inlaying. The abalone was a favourite article of 
food among the Indians of California, and is still eaten there as 
well as in Japan and China. The Californian abalofie is repre- 
sented by various species; Haliotis splendens , H. rufescens and 
H. cracker odd are the most important ones. (See Ormer.) 

Bibliography . — See H. Pilsbry, Manual of Cor-h^rgy (rHjc); 
J. Keep, The Nautilus (1880); Calif. Dept, of vui \:s jure.'.* 
Fisk Bui. No. 1 (1913) ; C. L. Edwards, “Abalones of California,” 
Smithsonian Inst . Ann. Kept., pp. 429-438 (1913) . (G. C. R. ; X.) 

ABANA (or, as indicated to be read in the Hebrew text, 
Amana, classical Chrysorrhoas) and Pharpar (Heb. Parpar) the 
“rivers of Damascus” (II Ki. v, 12). They are commonly identi- 
fied with the two most important rivers of the district, the 
Barada, flowing through Damascus from its source in the Anti- 
Lebanon, and the ‘Awaj, some 8 mi. S. of Damascus with its 
source in the Hermon range. The size of the rivers was probably 
of less moment than the sacredness of their waters. Abana (or 
Amana) may well be the Barada. A tributary, the Nahr Banias, 
perhaps retains an echo of the name. North of the 'Awaj is the 
independent Barbar in which we seem to have the name Pharpar. 
All the rivers of the district are either entirely dissipated in 
irrisrarion or eventually lose themselves in marshes to the east. 

ABANCOURT, CHARLES XAVIER JOSEPH DE 
FRANQUEY 3 LLE D* (1758-1792), French statesman, was 
Louis XYLs hs: minister of war (July 1792), and organized the 
defense of the Tuileries for Aug. 10. He was arrested for treason 
to the nation and sent to Orleans to be tried. At the end of 
August the assembly ordered Abancourt and the other prisoners 
at Orleans to be transferred to Paris. At Versailles the escort 
learned of the massacres at Paris, and Abancourt and his fellow- 
prisoners were murdered on Sept. 8, ^ 792. 

ABANDONMENT, in law, thd* relinquishment of an in- 
terest, claim, privilege or possession. Its signification varies ac- 
cording to the branch of the law in which it is employed, but 
the more important uses of the word are summarized below. 

Abandonment of an action is .the discontinuance of pro- 
ceedings commenced in the High Court of Justic? either because 
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the plaintiff is convinced that he will not succeed in his action or 
for other reasons. 

Previous to the Judicature act of 1875, considerable latitude was 
allowed as to the time when a suitor might abandon his action, 
and yet preserve his right to bring another action on the same 
suit; but since 1875 this right has been considerably curtailed, 
and a plaintiff who has delivered his reply, and afterward wishes 
to abandon Ms action, can generally obtain leave so to do only on 
condition of bringing no further proceedings in the matter. (See 
Practice and Procedure.) 

Abandonment in marine insurance is the surrender of the 
ship or goods insured to the insurers, in the case of a constructive 
total loss of the thing insured. For the requisites and effects of 
abandonment in this sense sve Marine Insurance. 

For the abandonment of a cMld of any age, see the article Chil- 
dren: Protective Laws. 

Abandonment of domicile is the ceasing to reside permanently 
in a former domicile coupled with the intention of choosing a 
new domicile. The presumptions which will guide the court in 
deriding whether a former domicile has been abandoned or not 
must be inferred from the facts of each individual case. (See 
Domicile.) 

Abandonment of an easement is the relinquishment of some 
accommodation or right in another’s land, such as right of way, 
free access of light and air, etc. ( See Easement.) 

ABANO, PIETRO IF ( c . 1250-c. 1316), known also as Pe- 
trus de Afong or Aponensis, Italian physician and philosopher, 
was bom at Abano in 1250 or 1246. After studying medicine and 
philosophy at Paris he practised at Padua. He was twice brought 
to trial by the Inquisition on a charge of practising magic ; on the 
first occasion he was acquitted, and he died before the second trial 
was completed. His best known works, in which he advocates the 
systems of Averroes and other Arabian writers, are the Conciliator 
differ entiarum quae infer philosophos et medicos versantur 
and De venenis eorumque remediis. 

ABANO TERMS, a town in the province of Padua, Italy, 
on the eastern slope of Monti Euganei, 6m. S.W. by rail of Padua. 
Pop. (193&) 1,232 (town), 7,062 (commune). Its popular hot 
springs and mud baths were known to the Romans as Aponi fons 
or Aquae Patavinae. Ancient remains have been found. The 
Italian Comando Supremo was fixed here from Jan. 1918 to the 
signing of the Armistice, Nov. 3, in the local Villa Giusti. 

AB ANTES, the traditional name of the ancient inhabitants 
of Euboea, to whom was also ascribed the building of the town 
of Abae in Phocis. 

ABARBANEL: see Abrabanel, Isaac. 

ABASGIA: see Georgia. 

ABATED, an obsolescent technical term applied in masonry 
and metal work to portions sunk beneath the general surface, as 
in panels where the background is sunk so as to leave letters or 
ornament in relief. 

ABATEMENT, a beating down or diminishing, a term used 
especially in various legal phrases. 

Abatement ©f a nuisance is the remedy of destroying or 
removing, allowed by law to a person or public authority injured 
by a public nuisance, provided no breach of the peace is com- 
mitted in doing so. In the case of private nuisances abate- 
ment is also allowed provided there be no breach of the peace, 
and no damage he occasioned beyond what the removal of the 
nuisance requires (see Nuisance). 

Abatement of freehold takes place where, after the death 
of the person last seized, a stranger enters upon lands before the 
entry of the heir or devisee, and keeps the latter out of posses- 
sion. It differs from intrusion, which is a similar entry by a 
stranger on the death of a tenant for life, to the prejudice of the 
reversioner, or remainder man; and from disseisin, which is the 
forcible or fraudulent expiSsion of a person seized of the freehold 
(see Freehold). 

Abatement of debts and legacies.— -When the assets of a 
deceased person are not sufficient to satisfy fully all the vari- 
ous creditors, their debts must abate proportionately, and they 
must accept a,dividen& Also, in the case of legacies, when the 


funds or assets out of which they are payable are not sufficient 
to pay them in full, the legacies abate in proportion, unless there 
is a priority given specially to any particular legacy (s^Legacv ) . 
Annuities are subject to the same rule as general legacies 

Abatement in pleading, or plea in abatement, was directed 
to defeating or quashing a particular action by some matter, such 
as a defect in form or the personal incompetency of the parties 
suing, pleaded by the defendant. All pleas in abatement are 
now* abolished (Rules of the Supreme Court Order 21) In 
criminal proceedings the plea in abatement was nullified by the 
Criminal Law act, 1826, which required the court to amend 
according to the truth, and the Criminal Procedure act, 1851, 
which rendered description of the defendant unnecessary. 

Abatement in litigation. — In civil n — no action 
abates by reason of the marriage, death or .r o A 1 an Y 
the parties, if the cause of action survives or continues, and does 
not become defective by the assignment, creation or devolution 
of any estate or title pendente life (R.S.C. Order 17). Criminal 
proceedings do not abate on the death of the prosecutor, being in 
theory instituted by the Crown, but the Crown itself may bring 
about their termination without any decision on the merits and 
without the assent of the prosecutor. 

Abatement in heraldry is a badge in coat-armour, indicat- 
ing degradation or dishonour. It is called also rebatement. 

Abatement in taxation. — A reduction in assessment to tax- 
ation or in rate of tax, which is made to remove anomalies, miti- 
gate hardship or refine a scale of duties. Abatements have long 
been a special feature of the British income-tax system For many 
years a rough-and-ready graduated income-tax was formed by 
imposing a fixed poundage rate upon all incomes of whatever size, 
and providing in the Finance Act for (1) the total exemption of 
very small incomes and (2) the reduction or “abatement” of the 
assessments made upon incomes above the exemption limit and 
not exceeding certain moderate amounts. This abatement system 
has been swept away, but abatements of assessment to mitigate 
rate of tax are still made in respect of the maintenance of wife 
and young children and the payment of a life insurance premium. 
(See Income Tax.) In the United States abatement of State and 
local taxation is governed solely by statute, and the laws of the 
various States and the court decisions thereunder should there- 
fore be consulted for specific information. Abatement of Federal 
taxation is also purely statutory; and the question is governed 
exclusively by numerous Acts of Congress, including Sec. 3220 of 
the Revised Statutes (as amended) and the various Federal rev- 
enue acts together with the regulations thereon. (See Taxation.) 

ABATI (ah-bah'te), NICCOLO or Dell’ Abbato (1512- 
1571), a celebrated fresco-painter of Modena, whose best works 
are there and at Bologna. He accompanied Primaticrio to France, 
and assisted in decorating the palace a: Font ainebi ecu (1552-71). 
A fine example of his work, representing the martyrdom of St. 
Peter and Su Paul, is in the Dresden Gallery. 

ABATIS, Abattis or Abbattis (a French word meaning a 
heap of material thrown), a term in field fortification for an 
obstacle formed of the branches of trees laid in a row, with the 
tops directed towards the enemy and interlaced or tied with wire. 
The abatis is used alone or in combination with wire-entangle- 
ments and other obstacles. 

46 A” BATTERY, a battery which provides heating current 
for the filament of a vacuum tube ( see Electron Tube). 
ABATTOIR: see Slaughterhouse. 

ABAUZIT (ah-bo-ze), FIRMIN (1679-1767), French 
scholar, was bom of Protestant parents at Uzes, in Languedoc, 
Nov. 11, 1679, and died at Geneva, March 20, 1767. After the 
revocation of the Edict of Nantes in 1685 Ns family took refuge 
in Geneva, where he received his education. Abauzit visited 
Holland and England, and was one of the earliest defenders of 
the discoveries of Sir Isaac Newton. He declined an offer from 
William III to settle in England, also the offer of the chair of 
philosophy at Geneva. A sinecure as librarian to the city of 
Geneva gave him leisure to pursue his multifarious studies. 
J. J. Rousseau praises Mm in Nouvelle Heloise , and Voltaire, 
when a visitor said he had come to see a great man, asked if he 
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had seen Abauzit. A Collection of his writings was published at 
Geneva in 1770, and another in London m 1773. 

Information regarding Abauzit will be found in J Senebier’s His- 
iozre It Her aire de Geneve , Harwood’s Miscellanies and W. Dime’s 
Bibkotheca Biblica (1824). 

5 ABBA s ASIKA 5 the name of the Babylonian ’amor a of the 
3rd century, who established at Sura the systematic study of the 
Rabbinic ^ traditions which, using the Mishnah as text, led to 
the compilation of the Talmud. He is commonly known as Rab. 

ABBABIBESj a Mohammedan dynasty which arose in Spain 
on the downfall of the western caliphate. The founder of the 
house was Abul-Qasxm Mohammed, the cadi of Seville in 1023. 
When he died in 1042, he had created a state which, though weak 
in itself, was strong as compared with the little powers about it. 
He had made his family the recognized leaders of the Moham- 
medans of Arab and native Spanish descent against the Berber 
element, whose chief was the king of Granada. Abbad, surnamed 
al-Motadid, his. son and successor, is one of the most remarkable 
figures in Spanish Mohammedan history. A poet and a lover of 
letters, he was also a poisoner, a drinker of wine, a sceptic and 
treacherous to the utmost degree. He killed with his own hand 
one of his sons who had rebelled against him. On one occasion 
he trapped a number of his enemies, the Berber chiefs of the 
Ronda, into visiting him in the Alcazar at Seville and got rid of 
them by smothering them in the hot room of a bath. It was Ms 
taste to preserve the skulls of the enemies he had killed— those 
of. the poorer men to be used as flowerpots, while those of the 
princes were kept in special chests. His reign until his death on 
Feb. 28, 1069, was mainly spent in extending Ms power at the 
expense of his smaller neighbours and in conflicts with Ms chief 
rival, the king of Granada. After 1063 he was assailed by Fer- 
dinand the Great of Castile and Leon, who marched to the gates 
of Seville and forced Mm to pay tribute. His son, Mohammed 
Abu’l-Qasim — who reigned by the title of al-Motamid— was 
the third and last of the Abbadides. He went further in patronage 
of literature than his father, for he chose as his favourite and 
prime minister the poet Ibn Ammar. He carried on the feuds of 
his family with the Berbers and in Ms efforts to extend Ms domin- 
ions could be as faithless as his father. In 1080 he brought down 
upon himself the vengeance of Aiphonso VI of Castile by a typical 
piece of flighty oriental barbarity. He had endeavoured to pay 
part of Ms tribute to the Christian king with false money. The 
fraud was detected by a Jew, who was one of the envoys of 
Aiphonso. Al-Motamid, in a moment of folly and rage, crucified 
the Jew and imprisoned the Christian members of the mission. 
Aiphonso retaliated by a destructive raid. When Aiphonso took 
Toledo in 1085, al-Motamid called in Yusuf ibn Tashfin, the 
Almoravide ( see Spain: History and Almqravides). During the 
six years which preceded Ms deposition in 1091, al-Motamid be- 
haved with valour on the field, but with much meanness and polit- 
ical folly. It was probably during tMs period that he surrendered 
his beautiful daughter Zaida to the Christian king, who made 
her his concubine and is said by some authorities to have married 
her after she bore Mm a son, Sancho. In 1091 the Almoravides 
stormed Seville. Al-Motamid, who had fought bravely, was weak 
enough to order his sons to surrender the fortresses they still held, 
in order to save Ms own life. He died in prison in Africa in 1095. 

See R. P. A. Dozy, Hisioire des Musulmans d’Espagne (Leyden, 
1861 ; 2nd ed. f 1932) ; and Bistoria Abbadidarum (Scriptorum Arabum 
loci de Abbadidis, Leyden, 1846). (D. H.) 

ABBADIE, ANTOINE THOMSON B 5 (1810-1897), and 
ARNAUD MICHEL B 5 (1815-1893), travellers, were born in 
Dublin, of a French father and an Irish mother. The parents 
moved to France in 1818. In 1835 the French academy sent 
Antoine on a scientific mission to Brazil, the results being pub- 
lished in 1873 under the title of Observations Relatives d la phy- 
sique du globe faites au Bresil et en Bthiopie. The younger Ab- 
badie spent some time in Algeria before the two brothers started 
for Abyssinia in 1837, landing at Massawa in Feb, 1838. After 
collecting much information on the geography, geology, archae- 
ology and natural history of Abyssinia, the brothers returned to 
France in 1848. The younger brother, Arnaud, paid another visit 
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to Abyssinia in 1853 Antoine became involved in ^various con- 
troversies relating both to his geographical results and Ms political 
activities in Abyssinia. Time and the investigations of subsequent 
explorers have shown that Abbadie was quite trustworthy as to 
his facts, though wrong in Ms contention that the ^lue Nile was 
the main stream. The topographical results of his explorations 
were published m Paris in 1860-73 in Geodesie de I’&thiopie . Of 
the Geographie de ViLthiopie (1890) only one volume has been 
published. Un Catalogue raisonne de mantis crits ethiopiens 
(1859) contains a description of 234 Ethiopian manuscripts col- 
lected by Antoine. He published numerous papers dealing with 
the geography of Abyssinia, Ethiopian coins and ancient inscrip- 
tions. His Reconnaissances magneiiques (1890) is an account of 
the magnetic observations made by* Mm in the course of several 
journeys to the Red sea and the Levant. 

The general account of the travels of the two brothers was 
puVi-hed bv 4 maud in 1868 under the title of Douze ans dans la 
a "A'-E' :6Ls. Antoine died in 1897 and bequeathed an estate 
in the Pyrenees, yielding 40,000 francs a year, to the Academy of 
Sciences, on condition of its producing within 50 years a cat- 
alogue of 500,000 stars. His brother Arnaud died in 1893 

’ABBAHU, the name of a Palestinian rabbi who flourished 
c. 279-320. ’Abbahu encouraged the study of Greek by Jews. He 
is very often cited in the Talmud. 

ABBA MARI (in full, Abba Mari ben Moses ben Joseph), 
French rabbi, was bom at Lunel, near Montpellier, toward the 
end of the 13th century He is also known as Yarhi from his birth- 
place (Heb. Yerah; i.e , “moon,” lime), and he further took the 
name Astruc, Don Astruc or En Astruc of Lunel. In Montpellier, 
where he lived from 1303 to 1306, he was much distressed by the 
prevalence of Aristotelian rationalism, which, through the medium 
of the works of Maimonides, threatened the authority of the Old 
Testament, obedience to the law, and <he belief in miracles and 
revelation. He, therefore, in a series of letters (afterward col- 
lected under the title Minhat Kenaot; i.e., “Jealousy Offering”) 
called upon the famous rabbi Solomon ben Adret of Barcelona to 
come to the aid of orthodoxy. Ben Adret, with the^ approval of 
other prominent Spanish rabbis, sent a letter to the community at 
Montpellier proposing to forbid the study of philosophy to those 
who were less than 30 years of age, and, in spite of keen opposition 
from the liberal section, a decree in this sense was issued by Ben 
Adret in 1305. The result was a great schism among the Jews of 
Spain and southern France, and a new impulse was given to the 
study of pMlosophy by the unauthorized interference of the Span- 
ish rabbis. On the expulsion of the Jews from France by Philip IV 
in 1306, Abba Mari settled at Perpignan, where he published the 
letters connected with the controversy. 

Bibliography.— -Edition of the Minhat Kenaot by M. L. Bislichis 
(Pressburg, 183$) ; E. Renan, Les rabbins frangais, p. 647 et seq 
Perles, Salomo ben Abraham ben Adereth, p. 15-54; “Abba Man” 
Jewish Encyclopedia. 

£ ABRAS I (1571-1629), shah of Persia, called the Great, was 
the son of Shah Mohammed Khudabanda (d. 1595). In 1581 
he was proclaimed ruler of Khurasan, and became shah in 1587 on 
his father’s abdication. Confronted with anarchy in Persia and 
foreign invasion, he made peace with Turkey, subdued the rebels 
and attacked the Uzbegs, who were ravaging Khurasan. In 1598 
he regained Meshed, and shortly afterward defeated and expelled 
the Uzbegs. Three years later he reopened the war with Turkey, 
and in a series of campaigns in the northwest regained Tabriz 
(1604) and most of the Caucasian territories surrendered by the 
earlier treaty, including Georgia and SMrvan. The war continued, 
with intervals, to the end of his reign; in 1623 his troops occupied 
Baghdad, but failed to hold Mosul or to seize Basra. In 1622, 
with the aid of the English East India company, he expelled the 
Portuguese from the island of Hormu*, and much of its trade was 
diverted to Gombroon, renamed Bandar £ Abbas after him. 

The military successes of Shah ‘Abbas were largely the result 
of Ms reorganization of the army. In place of the tribal levies he 
created a regular force, thus not only gaining in efficiency but 
also reducing Ms dependence on th<* great nobles o*id tribal chiefs. 
An Englishman Sir Robert Sherley greatly improved the ^Persian 
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artillery, ‘Abbas’ reign was distinguished not only by military 
successes and administrative efficiency but also by the magnifi- 
cence of his court and the splendid buildings that he erected, 
notably at his capital, Isfahan. He fostered industry and com- 
merce by constructing HgVvavs, bridges and caravanserais, by 
granting privileges to bis Armenian subjects and by encouraging 
the English and Dutch East India companies to trade in Persia. 
In religious matters he was generally tolerant. His fame was, 
however, tarnished by deeds of tyranny and cruelty: he put his 
eldest son to death and blinded another. 

See L. L. Bellan, Chah Abbas I, sa vie , son histoire (Paris, 1932) ; 
Sir Edward Denison Ross (ed.), Sir Anthony Sherley and Bis Persian 
Adventure (-London, 1933). (L. Lo.) 

ABBAS I (1813-1854), pasha of Egypt, was a son of Tusun 
Pasha and grandson of Mohammed All. As a young man he fought 
in Syria under Ibrahim Pasha (q.v.), his real or supposed uncle. 
The death of Ibrahim in Nov. 1848 made Abbas regent of Egypt, 
and in Aug. 1849, just before the death of Mohammed All, he 
succeeded to the pashalik. He was reactionary, cruel, morose and 
taciturn and spent nearly all his time shut up in his palace. He 
undid, as far as he could, the works of his grandfather, good and 
bad. Among other things, he abolished trade monopolies, closed 
factories and schools and reduced the army to 9,000 men. At 
the instance of the British government he allowed the construction 
of a railway from Alexandria to Cairo. On July 13, 1854, he was 
murdered in Benha palace by two of his slaves. 

ABBAS IX, otherwise known as Abbas Hilmi Pasha (1874- 
1944), the last khedive of Egypt, was bom in Cairo on July 14, 
1874, and became the seventh ruler of the line of Mohammed All 
when he left his studies in Vienna to succeed his father, Tewfik 
Pasha, on Jan. 8, 1892. British official opinion attributed his 
marked Anglophobia to the early influence of his European edu- 
cation; but the tutelage^ of the British agent (the first Lord 
Cromer) was naturally galling, and there was already an incipient 
nationalism in Egypt. Abbas never came to good terms with the 
British although, after a visit to England in 1900, he declared 
himself ready to co-operate with them. He concerned himself 
with several matters of public interest ; e.g ., irrigation, education 
and agriculture. But the attempt on his life by an Egyptian stu- 
dent in July 1914 during a visit to Constantinople suggests that 
he disappointed the nationalists. He was still in Constantinople 
when Turkey entered World War I; and his return was forbidden 
by the British, who declared a protectorate over Egypt and de- 
posed Mm (Dec. 19, 1914). He was deprived of his estates in 
Egypt (though in Oct. 1930 he was granted a pension of ££30,000 
a year). Having attempted, rather ineffectively, to collaborate 
with the Central Powers during World War I, he spent the re- 
mainder of Ms life in exile, chiefly in Switzerland. He died at 
Geneva on Dec. 21, 1944. 

Bibliography. — Evelyn Baring. Earl Cromer, Abbas 11 (London, 
1915) ; A. A H. Beaman, The Dethronement of the Khedive , ed. by J. 
M. Robinson (London, 1929); Abbas II Hilmi, A Few Words on the 
Anglo-Egypiian Settlement (London, 1930). (H. S. D.) 

ABRASIB 3 , the name generally given to the second of the 
two great dynasties of the Mohammedan empire ( see Caliphate) . 
The Abbasid caliphs based their claim on their descent from 
al-Abbas (566-652), son of ‘Abd al-Muttalib, an uncle of Mo- 
hammed, and regarded themselves as the true heirs of the Prophet, 
as opposed to the descendants of his cousin AH and the Omayyad 
caliphs of Damascus. In the first half of the 8th century they 
headed a propagandist movement wMch gained some success 
among the Arabs and Persians in Khurasan and broke into open 
rebelHon in 747. The Khurasanian armies, marching westward, 
defeated the Omayyad caliph Marwan II on the Greater Zab in 
Jan. 750 and proclaimed Abu’l- Abbas, the great-grandson of al- 
Abbas, as cafiph. 

The new dynasty encouraged the development of commerce 
and the liberal arts. The reigns of Harim ai-Rashld (786-809) 
and al-Ma’mun (813-33) at Baghdad were periods of extraordinary 
splendour. But the empire as a whole stagnated and then decayed : 
independent governors established themselves in Africa and Khu- 
rasan. JThe ruM of the dynasty came, however, from those Turk- 
ish slaves who were constituted as a royal bodyguard by al-Mu‘- 


tasim (833-42). After a century of fluctuating fortunes, the 
caliph Radi ’(934-41) and his successors were constrained to 
hand over most of the functions of gC' T c~ mer.l to the command- 
ers of their armies. The dynasty .a^-eci fee another three cen- 
turies, but without exercising temporal power, until the Mongols 
under Hulagu captured Baghdad (Feb. 28, 1258). A branch of 
the family continued to maintain a feeble show of authority, con- 
fined to reHgious matters, in Egypt under the Mameluke sultans, 
but the dynasty finally disappeared when Mutawakkil III was 
taken to Constantinople as a prisoner by the Ottoman sultan 
Selim I (1517). (H. A. R. G ) 

€ ABBAS MIRZA (1783-1833), Persian prince, was a younger 
son of Feth Ali, shah of Persia, and was nominated to succeed 
Mm. But he predeceased his father and the succession fell to his 
son, Mohammed Mirza. ‘Abbas Mirza conducted many campaigns 
against Russia between 1800 and 1813 when, by the treaty of 
GuMstan, Georgia and other provinces were ceded to Russia. In 
1826-28 he and Ms son were again campaigning against Russia, 
again with no final success, for the khanates of Erivan and 
Nakhichevan were ceded to Russia. In the interval of the Russian 
wars he fought against the Turks, winning a complete victory 
near Erzerum in 1821. After the final peace with Russia ‘Abbas 
Mirza set about the reorganization of the province of Khurasan 
and died at Meshed in Dec. 1833. Although ‘Abbas Was unsuccess- 
ful in the wars against Russia, he displayed great skill as* a 
general, and learned something from the European soldiers who 
helped him to reorganize his army. He was cultured and intelli- 
gent and Hved more simply than was the royal custom. 

ABBAS-TUMAN, a spa in the Georgian S.S.R. (41 0 44' N., 
42 0 46' E.). Its hot sulphur springs (93i°-ii8j° F.) and astro- 
nomical observatory (4,240 ft.) are noted. Population 1,243. 

ABBAYE, the name given to a group of French writers, 
painters and musicians who, in 1906, formed a community at 
Creteil, where they set up a printing press and published their 
works. Their number included Roger Allard, Rene Arcos, Henri 
Barzun, Albert Doyen, Georges Duhamel, Jules Remains, Charles 
Vildrac, etc. 

ABBAZIA, in the province of Fiume, Italy, 56 mi. S.E. of 
Trieste by rail. Pop. (1936), 5,605 (town), 8,642 (commune, 
which is called Volosca-Abbazia) . It is on the Gulf of Quarnero at 
the foot of the Monte Maggiore (4,580 ft.), sheltered and sur- 
rounded by laurel woods. The average temperature is 50° F. 
(winter), and 77 0 F. (summer). The old abbey, San Giacomo a! 
Palo, whence the town’s name, is now a villa. Abbazia used to 
have 50,000 visitors each year. The whole seacoast to the north 
and south is rocky and picturesque. 

ARBE, CLEVELAND (1838-1916), U.S. meteorologist and 
astronomer, was bora in New York city on Dec. 3, 1838. His 
training as astronomer under B. A. Gould, Franz Briinnow and 
Friedrich Struve (Pulkova, 1865-66) and work at the U.S. naval 
observatory developed his interest in weather changes. As direc- 
tor of the Cincinnati, 0., observatory, 1869-73, he demonstrated 
the practicabiKty of weather forecasts based on daily telegraphic 
synoptic charts, and in 1870 joined the U.S. signal corps to or- 
ganize and direct its weather forecasts. When this greatly ex- 
panded service was transferred to the department of agriculture 
in 1891, he went as senior professor of meteorology. Abbe was 
often and justly called the “father of the weather bureau.” The 
Monthly Weather Review, which he edited, was due to his intiative, 
and he was influential in introducing the system of standard time. 

Among his works are: Report on Standard Time (1879) J Mechanics 
of the Bank's Atmosphere (1892-1910); Preparatory Studies for De- 
ductive Methods (1890) ; Relation between Climate and Crops (1901) ; 
Physical Basis of Long-range Forecasting (1902). 

ABBE, ERNST (1840-1905), German physicist, was born in 
Eisenach, Thuringia, Jan. 23, 1840. He was educated at Gottin- 
gen and Jena. In 1863 he became an instructor, and in 1870 was 
made a professor, in the University of Jena, at which in 1878 he 
was appointed director of the astronomical and meteorological ob- 
servatories. In 1866 he became connected with the optical works 
of Carl Zeiss, was made a partner in 1875, and contributed in a 
very large degree through his experiments to the excellence of the 
instruments and lenses made by the firm. In 1884, with Zeiss 
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and Otto Schott, he established important works for the produc- 
tion of technical glass Upon the death of Zeiss in 1888 he became 
the sole owner of the Zeiss optical works, which he reorganized 
as a co-operative establishment; the officials, the workmen and 
the university in its profits. He invented the Abbe 

refractometer ' ' . / > . many improvements in microscopic and 
photographic lenses His Gesammelte Abhandlungen were pub- 
lished in 1903-06. He died in Jena, Jan 14, 1905. 

See F Auersbach, Ernst Abbe (1918) 

ABBESS, the superior of a community of nuns The mode 
of election, position, rights and authority of an abbess correspond 
generally with those of an abbot (qv.); but she cannot exercise 
priestly functions An abbess is elected by the secret votes of the 
sisters, installed solemnly by episcopal benediction, and has the 
abbatial cross, staff and ring; she holds office usually for life 
The Council of Trent fixed the qualifying age at 40, with 8 years 
of profession. In England abbesses attended ecclesiastical coun- 
cils; e.g., that of Becanfield in 694, where they signed before the 
presbyters. Abbesses presided over many of the early joint-houses 
of monks and nuns, e g., at Whitby ; and later the whole double 
order of Fontevraud (founded c 1 100) was governed by an abbess 
In the German Evangelical Church the title of abbess (Aebtissin) 
has survived for the heads of abbeys which since the Reformation 
have continued as Stifter ; te, collegiate foundations for the 
maintenance of unmarried women, generally of noble birth, called 
Stifisdamen 

ABBEYILLE, a city in the western part of South Carolina, 
U.S., 20 mi. from the Savannah river; the county seat of Abbe- 
ville county. It is served by the Seaboard railway. The popula- 
tion was 5,377 in 1950, 4,930 in 1940 and 4,414 in 1930 by 
the federal census. Cotton, tobacco and poultry are raised in 
the region, and clay is mined near the city. There are cotton mills 
in the city. Abbeville was settled about 1710 and incorporated in 
1840. 

ABBEVILLE, a town of northern France, the capital of an 
arrondissement, department of Somme, on the Somme, 12 mi from 
the English channel and 28 mi. N.W. of Amiens on the Northern 
railway. Pop. (1946) 16,780. It is built partly on an island and 
partly on both sides of the river, which is canalized from this 
point to the estuary. The tradition of settlement extends from the 
Palaeolithic through the late Bronze Age (when the area was very 
important) . 

Abbeville, chief town of Ponthieu, belonged in the 9th century 
to the abbey of St. Riquier, and afterward to the counts of 
Ponthieu It passed to the Alenqon and other French families, 
and afterward to the house of Castilla, from whom by marriage 
it went to Edward I of England. French and English ruled it 
by turns till 1435 when it was ceded to the duke of Burgundy. 
In 1477 it was annexed by Louis XI, and held by branches of 
the family until it was reunited to the crown in 1696. The streets 
are narrow and present an almost mediaeval appearance. The 
church of St. Vulfran, erected in the 15th, 16th and 17th centuries, 
was not entirely completed. The facade is a magnificent specimen 
of flamboyant Gothic flanked by two Gothic towers. Abbeville 
has other old churches and an hotel de ville, with a belfry of the 
13th century. Among the old houses, the Maison de Francois I 
dates from the 16th century. Situated on one of the main entries 
into France it became a great British base during World War I. 
Abbeville is an industrial centre ; in addition to its old-established 
manufacture of cloth, hemp-spinning, sugar-making, shipbuilding 
and locksmiths" work are carried on; there is active commerce in 
grain, but the port has little trade. It has a tribunal of commerce 
and a board of trade-arbitrators. 

ABBEY, EDWIN AUSTIN (1852-1911), U.S. painter, 
was bom at Philadelphia April x, 1852. He left the schools of 
the Pennsylvania Academy of Fine Arts at the age of 19 to en- 
ter the art department of the publishing house of Harper and 
Brothers in New York, where, in company with such men 
as Howard Pyle, Charles Stanley Reinhart, Joseph Pennell and 
Alfred Parsons, he became very successful as an illustrator. In 
1878 he was sent by the Harpers to England to gather material 
for illustrations of the poems of Robert Herrick. These, pub- 
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lished in 1SS2, attracted much attention, and were followed by 
illustrations for Goldsmith’s She Stoops to Conquer (1887), / or 
a volume of Old Songs (1889), and for the comedies (and a iew T 
of the tragedies) of Shakespeare. His water-colours and pastels 
were no less successful than the earlier illustrations® in pen and 
ink. Abbey now became closely identified with the art life of 
England, and was elected to the Royal Institute of Painters in 
Water-Colours in 1883. Among his water-colours are “The Evil 
Eye’’ (1877); “The Rose in Gctobet” (1879); “An. Lid Song” 
(1S86); “The Visitors” (1890), and “The Jongleur” (1892). 
Possibly his best-known pastels are “Beatrice,” “Phyllis,” and 
“Two Noble Kinsmen ” In 1890 he made his first appearance 
with an oil painting, “A May Day Morn,” at the Royal Academy 
in London. He exhibited “Richard duke of Gloucester and the 
Lady Anne” at the Royal Academy in 1896, and in that year 
was elected A R.A., becoming a full R.A. m 1898. Apart from 
his other paintings, special mention must be made of the large 
frescoes entitled “The Quest of the Holy Grail,” in the^ Boston 
Public Library, on which he was occupied for some years; and 
in 190X he was commissioned by Bring Edward VII to paint a 
picture of the coronation, containing many portraits elaborately 
grouped. The dramatic subjects, and the brilliant colouring of 
his oil pictures, gave them pronounced individuality among the 
works of contemporary painters. Abbey became a member not 
only of the Royal Academy, but also of the National Academy 
of Design of New York, and honorary member of the Royal 
Bavarian Society, the Societe Nationale des Beaux Arts (Paris), 
the American Water-Colour Society, etc. He received first-class 
gold medals at the International Art Exhibition of Vienna in 
1898, at Philadelphia in 1898, at the Paris Exhibitions of 1889 and 
1900, and at Berlin in 1903; and was made a chevalier of the 
French Legion of Honour. 

The last years of his life were devoted to mural paintings for 
the capito! at Harrisburg, Pa. Of these he undertook three, one 
for the House of Representatives, another for the Senate Cham- 
ber and the third for the ceiling of the dome. In 1910 there was 
completed under his supervision the decoration of the Peers’ 
corridor of the Houses of Parliament at Westminster. He is 
represented by work at the Metropolitan Museum of Art in 
New York, the Boston Museum of Fine Arts and the National 
Gallery, London. He died in London on Aug. 1, 1911. 

ABBEY,, a monastery, or conventual establishment, under the 
government of an abbot or an abbess (Lat. abbatia; from Syr. 
abba, father). 

The earliest Christian monastic communities ( see Monasti- 
cism) with which we are acquainted consisted of groups of cells 
or huts collected about a common centre, which was usually the 
abode of some anchorite celebrated for superior holiness or sin- 
gular asceticism. The formation of such communities in the 
East precedes Christianity, the example having been already set 
by the Essenes in Judea and the Therapeutae in Egypt. 

In the earliest age of Christian monasticism the ascetics were 
accustomed to live singly, independent of one another, at no 
great distance from some village, supporting themselves by the 
labour of their own hands, and distributing to the poor the surplus 
after the supply of their own scanty wants. Increasing religious 
fervour, aided by persecution, drove them farther and farther 
away from the abodes of men into mountain solitudes or lonely 
deserts. The deserts of Egypt swarmed with the “cells” or 
huts of these anchorites. Anthony, who had retired to the Egyp- 
tian Thebaid during the persecution of Maximin, a.d. 312, was 
the most celebrated among them for his austerities, his sanctity, 
and his power as an exorcist. His fame collected round Mm a 
host of followers, emulous of Ms sanctity. The deeper he with- 
drew into the wilderness the more numerous his disciples became. 
They refused to be separated from urn, and built their cells 
round that of their spiritual father. Thus arose the first monastic 
community, consisting of anchorites living each in Ms own little 
dwelling, united together under one superior. By degrees order 
was introduced in the groups of huts. They were arranged in lines 
like the tents in an encampment, or the houses in a # street. From 
tMs arrangement these lines of single cells .came to be kncftra as 
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Laurae, Amdpat, “streets” or “lanes.” The real founder of coeno- 
bian (kolv6s, common, and Bios, life) monasteries in the modern 
sense was Pachomius, an Egyptian of the beginning of the 4th 
century. The first community established by him was at Taben- 
nae, an island of the Nile m Upper Egypt Eight others were 
founded in his lifetime, numbering 3,000 monks Within 50 years 


from Ms death his societies could 
coenobia resembled villages peo- 
pled by a hard-working religious 
community, all of one sex. The 
buildings were detached, small, 
and of the humblest character. 
The coenobia of Syria belonged 
to the Pachomiar^ institution We 
learn many details concerning 
those in the vicinity of Antioch 
from Chrysostom’s writings. The 
monks lived in separate huts, 
/caXu^ta, forming a religious ham- 
let on the mountain side. They 
were subject to an abbot, and ob- 
served a common rule. (They 
had no refectory, but ate their 
common meal, of bread and water 
only, when the day’s labour was 
over, reclining on strewn grass, 
sometimes out of doors ) Four 
times in the day they joined in 
prayers and psalms. 

The necessity for defence from 
hostile attacks, economy of space, 
and convenience of access from 


reckon 50,000 members. These 



AFTER LEMOiS 


Fig. 1 . — Monastery of santa 

LAURA, MOUNT ATHOS. THE OLDER 
ABBEYS, CONSTRUCTED TO OFFER 
DEFENCE AGAINST ATTACKS, WERE 
BUILT WITH STRONG OUTER WALLS 
AND FEW ENTRANCES. SANTA 
LAURA HAD BUT TWO, THE MAIN 
ENTRANCE A AND THE POSTERN L 


one part of the community to an- A. Gateway G. Refectory 

other, by degrees dictated a more Chapels h. Kitchen 

,111 C. Guest house. 1. Cells 

compact and orderly arrange- D Churc!l K . storehouses 

ment of the buildings of a monas- E. Cloister L. Postern gate 

tic coenobium. Large piles of F " Fountain M, Tower 

building were erected, with strong outside walls, capable of re- 
sisting the assaults of an enemy, within which all the necessary 
edifices were ranged round one or more open courts, usually sur- 
rounded with cloisters. The usual Eastern arrangement is exempli- 
fied in the plan of the convent of Santa Laura, Mount Athos 
(Laura, the designation of a monastery generally, being converted 
into a female saint). 

This monastery, like the oriental monasteries generally, is sur- 
rounded by a strong and lofty blank stone wall, enclosing an area 
of between 3 and 4 acres. The longer side extends to a length 
of about 50 oft. There is only one main entrance, on the north 
side (A), defended by three separate iron doors. Near the en- 
trance is a large tower (M), a constant feature in the monas- 
teries of the Levant. There is a small postern gate at L. The 


enceinte comprises two large open courts, surrounded with build- 
ings connected with cloister galleries of wood or stone. The 
outer court, which is much the larger, contains the granaries and 
storehouses (K), and the kitchen (H) and other offices connected 
with the refectory (G). Immediately adjacent to the gateway is 
a two-storied guest-house, opening from a cloister (C). The inner 
court is surrounded by a cloister (EE), from which open the 
monks 5 cells (II). In the centre of this court stands the catholi- 
con or conventual church, a square building with an apse of the 
cruciform domical Byzantine type. In front of the church stands 
a marble fountain (F), covered by a dome supported on columns. 
Opening from the western side* of the cloister, but actually stand- 
ing in the outer court, is the refectory (G), a large cruciform 
building, about 100ft. each way, decorated within with frescoes 
of saints. At the upper e id is a semi-circular recess, in which is 
placed the seat of the hegunienos or abbot. This apartment is 
chiefly used as a hall of meeting, the oriental monks usually taking 
their meals in their separate cells. 

Benedictine. — Monasticism in the West owes its extension 
and development to Benedict of Nursia (bom a.d. 480). His rule 
was diffused with miraculous rapidity from the parent foundation 
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on Monte Cassino through the whole of western Europe, and 
every country witnessed the erection of monasteries far exceeding 
anything that had yet been seen in spaciousness and splendour 
Few great towns in Italy were without their Benedictine convent, 
and they quickly rose in all the great centres of population m 
England, France, and Spain. The number of these monasteries 
founded between ad. 520 and 700 is amazing. Before the Coun- 
cil of Constance, ad 1415, no fewer than 15,070 abbeys had^ been 
established of this order alone. The buildings of a Benedictine 
abbey were uniformly arranged after one plan, modified where 
necessary (as at Durham and Worcester, where the monasteries 
stand close to the steep bank of a river) to accommodate the 
arrangement to local circumstances (see Benedictines). We 



FIG. 2. — GROUND PLAN OF THE ABBEY OF ST. GALL, BUILT A.D. 820. 
THIS ABBEY FOLLOWED THE BENEDICTINE RULE OF BEING SELF-CON- 
TAINED, AND HAD ITS OWN MILL AND BAKEHOUSE, TOGETHER WITH 
ACCOMMODATION FOR CARRYING ON ALL NECESSARY MECHANICAL ARTS 

CHURCH: A. High Altar. B. Altar master’s lodgings. X 1 X 1 . Guest-house 

of St. Paul. C. Altar of St. Peter. for those of superior rank. X 2 X 2 . 

D. Nave. E. Paradise. FF. Towers. Guest-house for the poor. Y. Guest- 

MONASTIC BUILDINGS: G. Cloister. chamber for strange monks. 

H. Calefactory with dormitory sit- MENIAL DEPARTMENT: Z. Factory, 

uated above. 1. Necessary. K. Re- A'. Threshing-floor. BL Work-ohops. 

fectory. L. Kitchen. M. Bake- CL Mills. DL Kiln. EL Stables. FL 

house and Brewhouse. N. Cellar. 0. Cowsheds. GL Goatsheds. HL Pig- 

Parlour. PI. Scriptorium, with li- sties. I\ Sheep-folds. K'. Servants’ 

brary over. P2. Sacristy and vestry. and workmen’s sleeping-chambers. 

Q. House of novices: 1. Chapel. 2. L\ Gardener’s house. NIL Hen and 

Refectory. 3. Calefactory. 4. Dormi- duck house. N'. Poultry-keeper’s 

tory. 5. Master’s room. 6. Chambers. house. O'. Garden. PL Cemetery. 

R. Infirmary: 1-6 as above in house QL Bakehouse for sacramental bread, 

of novices. S. Doctor's house. T. RL Unnamed on plan. SL Kitchens. 

Physic garden. U. House for blood- TL Baths 

letting, V. School. W. School- 

have no existing examples of the earlier monasteries of the Bene- 
dictine order. But we have fortunately preserved to us an elabo- 
rate plan of the great Swiss monastery of St. Gall, erected about 
a.d. 820 , which puts us in possession of the whole arrangements 
of a monastery of the first class towards the early part of the 
9th century. This curious and interesting plan has been made the 
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subject of a memoir bolb by Keller (Zurich, 1844) and by Pro- 
-fesor Robert Willis {Arch. Journal , 1848, voi v, pp. 86-117). 
To the latter we are indebted for the substance of the following 
description, as well as for the plan, reduced from his elucidated 
transcript of the original preserved in the archives of the convent 
The general appearance of the convent is that of a town of iso- 
lated houses with streets running between them. It is evidently 
planned in compliance with the Benedictine rule, which enjoined 
that, if possible, the monastery should contain within itself every 
necessary of life, as well as the buildings more intimately con- 
nected with the religious and social life of its inmates. It should 
comprise a mill, a bakehouse, stables, and cow-houses, together 
with accommodation for carrying on all necessary mechanical arts 
within the walls, so as to obviate the necessity of the monks going 
outside its limits. 

The general distribution of the buildings may be thus de- 
scribed. The church, with its cloister to the south, occupies the 
centre of a quadrangular area, about 430ft. square. The buildings, 
as in all great monasteries, are distributed into groups. The 
church forms the nucleus, as the centre of the religious life of 
the community. In closest connection with the church is the 
group of buildings appropriated to the monastic life and its daily 
requirements — the refectory for eating, the dormitory for sleep- 
ing, the common room for social intercourse, the chapter-house 
for feligious and disciplinary conference. These essential elements 
of monastic life are ranged about a cloister court, surrounded by 
a covered arcade, affording communication sheltered from the 
elements between the various buildings. The infirmary for sick 
monks, with the physician’s house and physic garden, lies to the 
east. In the same group with the infirmary is the school for the 
novices. The outer school, with its headmaster’s house against 
the opposite wall of the church, stands outside the convent en- 
closure, in close proximity to the abbot’s house, that he might 
have a constant eye over them. The buildings devoted to hos- 
p 5 tc i; ty divided into three groups — one for the reception of 
‘•ref. guests, another for monks visiting the monastery, 
a third for poor travellers and pilgrims. The first and third are 
placed to the right and left of the common entrance of the 
monastery — the hospitium for distinguished guests being placed 
on the north side of the church, not far from the abbot’s house; 
that for the poor on the south side next to the farm buildings. 
The monks are lodged in a guest-house built against the north 
wall of the church. The group of buildings connected with the 
material wants of the establishment is placed to the south and 
west of the church, and is distinctly separated from the monastic 
buildings. The kitchen, buttery, and offices are reached by a 
passage from the west end of the refectory and connected with 
the bakehouse and brewhouse, which are placed still farther 
away. The whole of the southern and western sides is devoted to 
workshops, stables and farm-buildings. The buildings, with some 
exceptions, seem to have been of one storey only, and all but the 
church were probably erected of wood. 

Canterbury Cathedral.-— A curious bird’s-eye view of Can- 
terbury cathedral and its annexed conventual buildings, taken 
about 1165, is preserved in the Great Psalter in the library of 
Trinity college, Cambridge. As elucidated by Prof. Willis, 1 it 
exhibits the plan of a great Benedictine monastery in the 12th 
century, and enables us to compare it with that of the 9th as 
seen at St. Gall. We see in both the same general principles of 
arrangement, which indeed belong to all Benedictine monaster- 
ies, enabling us to determine with precision the disposition of the 
various buildings, when little more than fragments of the walls 
exist. From some local reasons, however, the cloister and monas- 
tic buildings are placed on the north, instead, as is far more com- 
monly the case, on the south of the church. There is also a sepa- 
rate chapter-house, which is wanting at St. Gall. 

The buildings at Canterbury, as at St. Gall, form separate 
groups. The church forms the nucleus. In immediate contact 
with this, on the north side, lie the cloister and the group of 

l The Architectural History of the Conventual Buildings of the 
Monastery of Christ Church in Canterbury. By the Rev. Robert 
Willis. Printed for the Kent Archaeological Society, 1869. 



Fl6 3. — PLAN OF ABBEY OF 
CLUNY, FRANCE AFTER VIOLLET- 
LE-DUC. CLUNY WAS THE MOST 
FAMOUS MONASTERY OF THE RE- 
FORMED ORDER OF BENEDICTINES. 
IT WAS SWEPT AWAY AT THE END 
OF THE 1STH CENTURY 


buildings devoted to the monastic life. Outside of the,se, to the 
west and east, are the “halls and chambers devoted to the exercise 
of hospitality, with which every monastery was provided, for the 
purpose of receiving as guests persons who visited it, whether 
clergy or laity, travellers, pilgrims, or paupers.” Tp the north 
a large open court divides the mona%tic from the menial build- 
ings, intentionally placed as remote as possible from the con- 
ventual buildings proper, the 
stables, granaries, barn, bake- 
house, brewhouse, laundries, etc., 
inhabited by the lay servants of 
the establishment. At the great- 
est possible distance from the 
church, beyond the precinct of 
the convent, is the eleemosynary 
department. The almonry for 
the relief of the poor, with a 
great hall annexed, forms the 
paupers’ hospitium. 

Westminster Abbey. — -West- 
minster abbey is another exam- 
ple of a great Benedictine abbey, 
identical in its general arrange- 
ments, so far as they can be 
traced, with those described 
above. The cloister and monastic 
buildings lay to the south side of 
the church. Parallel to the nave, 
on the south side of the cloister, 
was the refectory, with its lava- 
tory at the door, and on the east- 
ern side the remains of the dor- 
mitory, raised on a vaulted sub- 
structure and communicating with 
the south transept. The chapter- 
house opened out of the same 
alley of the cloister. The small 
cloister lay to the south-east of the larger cloister, and still farther 
to the east the remains of the infirmary with the table hall , the 
refectory of those who were able to leave their chambers. The 
abbot’s house formed a small courtyard at the west entrance, 
close to the inner gateway. Considerable portions of this remain, 
including the abbot’s parlour, celebrated as “the Jerusalem 
Chamber,” his hall, now used for the Westminster king’s scholars, 
and the kitchen and butteries beyond. 

Quay. — The history of monasticism is one of alternate pe- 
riods of decay and revival. With growth in popular esteem came 
increase in material wealth, leading to luxury and worldliness. 
The first religious ardour cooled, the strictness of the rule 
was relaxed, until by the 10th century the decay of discipline was 
so complete in France that the monks are said to have been fre- 
quently unacquainted with the rule of St. Benedict, and even 
ignorant that they were bound by any rule at all. The reforma- 
tion of abuses generally took the form of the establishment of 
new monastic orders, with new and more stringent rules, requiring 
a modification of the architectural arrangements. One of the 
earliest of these reformed orders was the Cluniac , taking its name 
from the little village of Cluny, 12m. N.W. of Macon, near which, 
about a.d. 909, a reformed Benedictine abbey was founded by 
William, duke of Aquitaine and count of Auvergne, under Berno, 
abbot of Beaume. He was succeeded by Odo, who is often re- 
garded as the founder of the order. The fame of Cluny spread 
far and wide. Its rigid rule was adopted by a vast number of the 
old Benedictine abbeys, who placed themselves in affiliation to 
the mother society, while new foundations sprang up in large 
numbers, all owing allegiance to the “-archabbot,” established at 
Cluny. By the end of the 12th century the number of monasteries 
affiliated to Cluny in the various countries of western Europe 
amounted to 2,000. The monastic establishment of Cluny was 
one of the most extensive and magnificent m France. We may 
form some idea of its enormous dimensions from the fact 
recorded, that, when, a.d. 1245, Pope Innocent IV?, accompanied 


A. Gateway 

B. Narthex 

C. Choir 

D. High altar 

E. Retro-altar 

F. Tomb of St. 

Hugh 

G. Nave 


H. Cloister 

K. Abbot’s house. 

L. Guest-house 

M. Bakehouse 

N. Abbey build- 

ings 

O. Garden 
F. Refectory 


1 



i4 ' ' ABBEY ' 


by twelve cardinals, a patriarch, three archbishops, the two gen- 
erals of the Carthusians and Cistercians, the king (St. Louis), 
and three of his sons, the queen mother, Baldwin, count of 
Flanders and emperor of Constantinople, the duke of Burgundy, 
and six lords, visited the abbey, the whole party, with their at- 
tendants, were lodged within the monastery without disarrang- 
ing the monks, 400 in number. Nearly the whole of the abbey 
buildings, including the magnificent church, were swept away at 
the dose of the 18th century. When the annexed ground-plan 
was taken, shortly before its destruction, nearly all the monastery, 
with the exception of the church, had been rebuilt. 

The church, the ground-plan of which bears a remarkable re- 
semblance to that of Lincoln cathedral, was of vast dimensions. 
It was 656ft by 130ft. wide. The nave was 102ft and the aisles 
60ft high. The" nave (G) had double vaulted aisles on either 
side Like Lincoln, it had an eastern as well as a western transept, 
each furnished with apsidal chapels to the east. The western 
transept was 213ft. long, and the eastern 123ft. The choir ter- 
minated in a semicircular apse (F), surrounded by five chapels, 
also semicircular. The western entrance was approached by an 
ante-church, or narthex (B), itself an aisled church of no mean 
dimensions, flanked by two towers, rising from a flight of steps 
bearing a stone cross The first English house of the Clu- 
niac order was that of Lewes, founded by the earl of Warren, 
c. ad 1077. Of this only a few fragments of the domestic build- 
ings exist The best preserved Cluniac houses in England are 
Castle Acre, Norfolk, and Wenlock, Shropshire. 

The Cluniac revival, with all its brilliancy, was but short-lived. 
The celebrity of this, as of other orders, worked its moral ruin. 
With their growth in wealth and dignity the Cluniac foundations 
became as worldly in life and as relaxed in discipline as their 
predecessors, and a fresh reform was needed. 

Cistercian. — The next great monastic revival, the Cistercian, 
arising in the last years of the nth century, had a wider diffu- 
sion, and a longer and more honourable existence. The rapid 
growth and wide celebrity of the order are undoubtedly to be 
attributed to the enthusiastic piety of St. Bernard, abbot of the 
first of the monastic colonies, subsequently sent forth in such 
quick succession by the first Cistercian houses, the far-famed 
abbey of Clairvaux, ad. 1116. The rigid self-abnegation, which 
was the ruling principle of this reformed congregation of the 
Benedictine order, extended itself to the churches and other 
buildings erected by them. The characteristic of the Cistercian 
abbeys was the extremest simplicity and a studied plainness. Only 
one tower — a central one — was permitted, and that was to be 
very low. Unnecessary pinnacles and turrets were prohibited. 
The windows were to be plain and undivided, and it was for- 
bidden to decorate them with stained glass. All needless orna- 
ment was proscribed. The crosses must be of wood; the candle- 
sticks of iron. The renunciation of the world was to be evidenced 
in all that met the eye. The same spirit manifested itself in the 
choice of the sites of their monasteries. The more dismal, the 
more hopeless a spot appeared, the more did it please their rigid 
mood But they came not merely as ascetics, but as improvers 
The Cistercian monasteries are, as a rule, found placed in deep 
well-watered valleys. They always stand on the border of a 
stream; not rarely, as at Fountains, the buildings extend over it. 
These valleys, now so rich and productive, wore a very different 
aspect when the brethren first chose them as the place of their 
retirement. Wide swamps, deep morasses, tangled thickets, wild 
impassable forests, were their prevailing features. The “bright 
valley,” Clara Vallis of St. Bernard, was known as the “valley 
of Wormwood,” infamous as a den of robbers. 

All Cistercian monasteries, unless the circumstances of the 
locality forbade it, were arranged according to one plan. The 
general arrangement anc^ distribution of the various buildings 
which went to make up one of these vast establishments may 
be gathered from that of St. Bernard’s own abbey of Clairvaux, 
which is here given. It will be observed that the abbey pre- 
cincts are surrounded by a strong wall, furnished at intervals 
with watch-towers and oth^r defensive works. The wall is nearly 
encircled by % stream of water, artificially diverted from the 


small rivulets which flow through the precincts, furnishing the 
establishment with an abundant supply in every part, for trie 
irrigation of the gardens and orchards, the sanitary rsqu.-ements 
of the brotherhood and for the use of the offices and workshops. 

The precincts are divided across the centre by a wall, running 
from north to south, into an outer and inner ward the former 
containing the menial, the latter the monastic buildings. The pre- 



FIG. 4. — GENERAL PLAN OF CLAIRVAUX (CISTERCIAN). BUILT A D. 1116. 
THE CISTERCIANS WERE A REFORMED CONGREGATION OF THE BENEDIC- 
TINE ORDER, CISTERCIAN ABBEYS WERE NOTED FOR THEIR SIMPLICITY 
OF DESIGN 
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cincts are entered by a gateway (P), at the extreme western 
extremity, giving admission to the lower ward. Here the barns, 
granaries, stables, shambles, workshop and workmen’s lodgings 
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were placed, without su*y regard to symmetry, convenience being 
Tile only consideration. Advancing eastwards, we have before 
m the wall separating the outer and inner ward, and the gate- 
house (D) affording communication between the two. On pass- 
ing through the gateway, the outer court of the inner ward was 
entered, with the western facade of the monastic church in 
front. Immediately on the right of the entrance was the abbot’s 
house (G), in close proximity to the guest-house (F). On the 
other side of the court were the stables, for the accommodation 
of the horses of the guests and their attendants (H). The church 
occupied a central position. To the south was the great cloister 
(A), surrounded by the chief monastic buildings, and farther to 



FlG. 5. — GENERAL PLAN OF THE MONASTIC BUILDINGS AT CLAIRVAUX. 

A WALL SEPARATED THE MONASTIC BUILDINGS OF CLAIRVAUX, HERE 

SHOWN OU k LARGER SCALE, FROM THE MENIAL DEPARTMENTS. THE 

POSITION OF THE REFECTORY IS USUALLY A MARKED POINT OF DIFFER- 
ENCE BETWEEN BENEDICTINE AND CISTERCIAN ABBEYS 
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the east the smaller cloister, opening out of which were the 
infirmary, novices’ lodgings, and quarters for the aged monks. 
Still farther to the east, divided from the monastic buildings by 
a wall, were the vegetable gardens and orchards, and tank for 
fish. The large fish-ponds, an indispensable adjunct to any eccle- 
siastical foundation, on the formation of which the monks lav- 
ished extreme care and pains, and which often remain as almost 
the only visible traces of these vast establishments, were placed 
outside the abbey walls. 

Figure $ furnishes the ground-plan of the distinctly monastic 
buildings on a larger scale. The usually unvarying arrangement 


of the Cistercian houses allows us to accept this as* type of 
the monasteries of this order. The church (A) is the chief fea- 
ture. It consists of a vast nave of eleven bays, entered by a 
narthex, with a transept and short apsidal choir. (It may be re- 
marked that the eastern limb in all unaltered Cistertian churches 
is remarkably short, and usually square.) To the east of each 
limb of the transept are two square chapels, divided according 
to Cistercian rule by solid walls. Nine radiating chapels, simi- 
larly divided, surround the apse. The stalls of the monks, form- 
ing the ritual choir, occupy the four eastern bays of the nave. 
There was a second range of stalls in the extreme western bays 
of the nave for the fratres conversi, or lay brothers. To the south 
of the church, so as to secure as much sun as possible, the 
cloister was invariably placed, excepf when locg.1 reasons forbade 
it. Round the cloister (B) were ranged the buildings connected 
with the monks’ daily life. The chapter-house (C) always opened 
out of the east walk of the cloister in a line with the south 
transept. In Cistercian houses this was quadrangular, and was 
divided by pillars and arches into two or three aisles. Between 
it and the transept we find the sacristy (X), and a small book- 
room (Y), armariolum, where the brothers deposited the volumes 
borrowed from the library. On the other side of the chapter- 
house, to the south, is a passage (D) communicating with the 
courts and buildings beyond. This was sometimes known as the 
parlour , colloquii locus , the monks having the privilege of con- 
versation here. Here also, when discipline became relaxed, traders, 
who had the liberty of admission, were allowed to display their 
goods. Beyond this we often find the calefactorium or day-room 
— an apartment warmed by Hues beneath the pavement, where 
the brethren, half frozen during the night offices, betook them- 
selves after the conclusion of lauds, to gain a little warmth, 
grease their sandals and get themselves ready for the work of 
the day. In the plan before us this apartment (E) opens from 
the south cloister walk, adjoining the refectory. The place usually 
assigned to it is occupied by the vaulted substructure of the 
dormitory (Z). The dormitory , as a rule, was placed on the east 
side of the cloister, running over the calefactory and chapter - 
house , and joined the south transept, where a flight <Jf steps ad- 
mitted the brethren into the church for nocturnal services. Open- 
ing out of the dormitory was always the necessarium , planned 
with the greatest regard to health and cleanliness, a water-course 
invariably running from end to end. The refectory opens out 
of the south cloister at (G). The position of the refectory is 
usually a marked point of difference between Benedictine and 
Cistercian abbeys. In the former, as at Canterbury, the refectory 
ran east and west parallel to the nave of the church, on the side 
of the cloister farthest removed from it. In the Cistercian mon- 
asteries, to keep the noise and smell of dinner still farther away 
from the sacred building, the refectory was built north and south, 
at right angles to the axis of the church. It was often divided, 
sometimes into two, sometimes, as here, into three aisles. Out- 
side the refectory door, in the cloister, was the lavatory, where 
the monks washed their hands at dinner-time. The buildings 
belonging to the material life of the monks lay near the refectory, 
as far as possible from the church, to the south-west. With a 
distinct entrance from the outer court was the kitchen court (F) v 
with its buttery, scullery, and larder, and the important adjunct 
of a stream of running water. Farther to the west, projecting 
beyond the line of the west front of the church, were vast 
vaulted apartments (SS), serving as cellars and storehouses, 
above which was the dormitory of the conversi. Detached from 
these, and separated entirely from the monastic buildings, were 
various workshops, which convenience required to be banished 
to the outer precincts, a saw-mill and oil-mill (UU) turned by 
water, and a currier’s shop (V), where the sandals and leathern 
girdles of the monks were made and repaired. 

Returning to the cloister, a vaulted passage admitted to the 
small cloister (I), opening from the north side of which were 
eight small cells, assigned to the scribes employed in copying 
works for the library, which was placed in the upper story, 
accessible by a turret staircase Tp the south of the small 
cloister a long hall will be noticed. * This was a %cture-hmll , or 
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rather a hull for the religious disputations customary among the 
Cistercians. From this cloister opened the infirmary (K), with 
its hall, chapel, cells, blood-letting house, and other dependencies. 
At the eastern verge of the vast group of buildings we find the 
novices * lodgings (L), with a third cloister near the novices’ 
quarters and the original guest-house (M) Detached from the 
great mass of the monastic edi- 
fices was the original abbot’s 
house (N), with its dining-hall 
(P). Closely adjoining this, so 
that the eye of the father of the 
whole establishment should be 
constantly over those who stood 
the most in need^of his wafchful 
care — those who were training 
for the monastic life, and those 
who had worn themselves out in 
its duties — was a fourth cloister 
(0), with annexed buildings, de- 
voted to the aged and infirm 
members of the establishment. 

The cemetery, the last resting- 
place of the brethren, lay to the 
north side of the nave of the 
church (H). 

It will be seen from the above 
account that the arrangement of 
a Cistercian monastery was in 
accordance with a clearly defined 
system, and admirably adapted 
to its purpose. The base court 
nearest to the outer wall con- 
tained the buildings belonging to 
the functions of the body as 
agriculturists and employers of 
labour. Advancing into the inner 
court, the buildings devoted to 
hospitality 1 are found close to the 
entrance; while those connected 
with the supply of the material 
wants of the brethren — the 
kitchen, cellars, etc. — form a 
court of themselves outside the 
cloister and quite detached from 
the church. The church, refec- 
tory, dormitory and other build- 
ings belonging to the professional 
life of the brethren, surround the 
great cloister. The small cloister 
beyond, with its scribes’ cells, 
library, hall for disputations, etc., 
is the centre of the literary life 
of the community. The require- 
ments of sickness and old age 
are carefully provided for in the 
infirmary cloister and that for 
the aged and infirm members of the establishment. The same 
group contains the quarters of the novices. 

The English Cistercian houses, of which there are such exten- 
sive and beautiful remains at Fountains, Rievaulx, Kirkstall, 
Tintem, Netley, etc., were mainly arranged after the same plan, 
with slight local variations. 

Fountains Abbey. — Fountains abbey, first founded a.d. 1132, 
is one of the largest and best preserved Cistercian houses in 
England. Earlier buildings received considerable additions and 
alterations in the later period of the order, causing deviations 
from the strict Cistercian type The church stands a short dis- 
tance to the north of the River Shell, the buildings of the abbey 
stretching down to and even across the stream. We have the 
cloister (H) to the south, with the three-aisled chapter-house (I) 
and calefactory (L) opening from its eastern walk, and the refec- 
tory ^S), mia the kitchen* (Q) and buttery (T) attached, at 


right angles to its southern walk. Parallel with the western walk 
is an immense vaulted substructure (U), incorrectly styled tlStT* 
cloisters, serving as cellars and store-rooms, and supporting the 
dormitory of the conversi above. This building extended across 
the river. At its south-west corner were the necessaries (V), also 
built, as usual, above the swiftly flowing stream. The monks’ 
dormitory was in its usual position above the chapter-house, to 
the south of the transept. As peculiarities of arrangement may 
be noticed the position of the kitchen (Q), between the refectory 
and calefactory, and of the infirmary (W) (unless there is some 
error in its designation) above the river to the west, adjoining 
the guest-houses (XX). We may also call attention to the greatly 
lengthened choir, commenced by Abbot John of York, 1 203-11, 
and carried on by Ms successor, terminating, like Durham cathe- 
dral, in an eastern transept, the work of Abbot John of Kent, 
1220-47, and to the tower (D), added not long before the dis- 
solution by Abbot Huby, 1494-1526, in a very unusual position 
at the northern end of the north transept. The abbot’s house, 
the largest and most remarkable example of this class of build- 
ings m the kingdom, stands south to the east of the church 
and cloister, from which it is divided by the kitchen court (K), 
surrounded by the ordinary domestic offices. A considerable por- 
tion of this house was erected on arches over the Skell. The 
size and character of this house, probably, at the time of its 
erection, the most spacious house of a subject in the kingdom, 
not a castle, bespeaks the wide departure of the Cistercian order 
from the stem simplicity of the original foundation. The hall 
(2) was one of the most spacious and magnificent apartments in 
mediaeval times, measuring 170ft. by 70ft. Like the hall in the 
castle at Winchester, and Westminster hall, as originally built, it 
was divided by 18 pillars and arches, with 3 aisles. Among 
other apartments, for the designation of wMch we must refer to 
the ground- plan was a domestic oratory or chapel, (6) 464ft. by 
23ft. and a kitchen (7), 50ft. by 38ft. 

Feudal Character.-— The arrangement of the building be- 
speaks the powerful feudal lord, not the humble father of a body 
of hard-working brethren, bound by vows to a life of poverty and 
self-denying toil. In the words of Dean Milman, “the superior, 
once a man bowed to the earth with humility, care-worn, pale, 
emaciated, with a coarse habit bound with a cord, with naked 
feet, had become an abbot on his curvetting palfrey, in rich 
attire, with his silver cross before him, travelling to take his place 
amid the lordliest of the realm.” ( Lat . Christ, vol. iii. p. 330.) 

The buildings of the Austin canons or Black canons (so called 
from the colour of their habit) present few distinctive peculi- 
arities. This order had its first seat in England at Colchester, 
where a house for Austin canons was founded about ad. 1105, 
and it very soon spread widely. As an order of regular clergy, 
holding a middle position between monks and secular canons, 
almost resembling a community of parish priests living under 
rule, they adopted naves of great length to accommodate large 
congregations 

The Premonstratensian regular canons, or White canons, had 
as many as 35 houses in England, of which the most perfect 
remaining are those of Easby, Yorkshire, and Bayham, Kent. 
The head house of the order in England was Welbeck. This 
order was a reformed branch of the Austin canons, founded, a.d. 
iii 9, by Norbert (born at Xanten, on the Lower Rhine, c. 1080) 
at Premontre, a secluded marshy valley in the forest of Coucy 
in the diocese of Laon. The order spread widely. Even in the 
founder’s lifetime it possessed houses in Syria and Palestine. It 
long maintained its rigid austerity, till in the course of years 
wealth impaired its discipline, and its members sank into indo- 
lence and luxury. The Premonstratensians were brought to Eng- 
land shortly after a.d, 1140, and were first settled at Newhouse, 
in Lincolnshire, near . the Humber. The ground-plan of Easby 
abbey, owing to its situation on the edge of the steeply-sloping 
banks of the Swale, is singularly irregular. The cloister is duly 
placed on the south side of the church, and the chief buildings oc- 
cupy their usual positions round it. But the cloister garth, as at 
Chichester, is not rectangular, and all the surrounding buildings 
are thus made to sprawl in a very awkward fashion. The church 



1132. ADDITIONS SHOWING A WIDE 
DEPARTURE FROM THE SIMPLICITY 
OF THE ORIGINAL FOUNDATIONS 
WERE MADE TO THE ABBEY IN SUC- 
CEEDING CENTURIES UNTIL IT BE- 
CAME ONE OF THE MOST SPACIOUS 
IN ENGLAND 

MONASTIC BUILDINGS: A. Nave of 
church. B. Transept. C. Chapels. D. 
Tower. £. Sacristy, F. Choir. G. 
Chape' of N'ne Altars. H. Cloister. 
I Cnaoter-' K. Base court. L. 
Calefactory. ML Water-course. N. 
Cellar. 0. Brewhouse. P. Prisons. 
Q. Kitchen. R. Offices. S. Refectory. 
T. Buttery. U. Cellars and storehouses. 
V. Necessary. W. Infirmary <?). X. 
Guest-houses. Y. Mill bridge. Z. Gate- 
house. 

ABBOT’S HOUSE: 1. Passage. 2. 
Great hall. 3. Refectory. 4. Buttery. 5. 
Storehouse. 6 . Chapel. 7. Kitchen. S. 
Ashpit 9 . Yard. 10. Kitchen tank 
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i al lows the plan adopt e 5 l by the Austin canons in their northern 
-'a obeys, and has only one aisle to the nave— that to the north, 
while the choir is long, narrow and aisleless. Each transept hasr 
an aisle to the east, forming three chapels. 

Tile „ church at Bayham was destitute of aisles either to nave 
or choir. The latter terminated in a three-sided apse. This church 
is remarkable for its exceeding narrowness in proportion to its 
length Extending in longitudinal dimensions 257ft., it is not 
more than 25ft broad. Stern Premonstratensian canons wanted 



Fig. 7.— plan of the Carthusian monastery of clermont, France. 

THE PRINCIPLES OF THE CARTHUSIAN ORDER DEMANDED A DISTINCT 
FORM OF MONASTIC INSTITUTION IN WHICH THE BROTHERHOOD COULD 
LIVE IN SOLITUDE AND SILENCE— HENCE THE SEPARATE CELLS 

A. Church K. Chapel of Pontgl- $. Little cloister 

B. Monks* choir baud T. Bakehouse 

C. Prior’s garden L. Sacristy V. Kitchen 

D. Great cloister M. Chapel X. Refectory 

E. Chapter-house N. Stables Y. Cemetery 

F. Passage 0. Gateway Z. Prison 

G. Prior’s lodgings P. Guest-chambers A'. Cell of sub-prior 

H. Dovecot Q. Barns and granaries 8'. Garden of sub-prior 

f. Cells R. Watch-tower 

no congregations, and cared for no possessions; therefore they 
built their church like a long room. 

Carthusians*- — The Carthusian order, on its establishment by 
St. Bruno, about a.d. 1084, developed a greatly modified form 
and arrangement of a monastic institution. The principle of this 
order, which combined the coenobitic with the solitary life, de- 
manded the erection of buildings on a novel plan. This plan, 


which was first adopted by Si. Bruno and his twelve companions 
at the original institution at Chartreux, near Grenoble, was main- 
tained in all the Carthusian establishments throughout Europe, 
even after the ascetic severity of the order had been to some 
extent relaxed, and the primitive simplicity of their buildings had 
been exchanged for the magnificence of decoration which char- 
acterizes such foundations as the Certosas of Pavia and Florence. 
According to the rule of St. Bruno, all the members of a Car- 
thusian brotherhood lived in the most absolute solitude and 
silence. Each occupied a small detached cottage, standing by 
itself in a small garden surrounded by high walls and connected 
by a common corridor or cloister. In these cottages or cells a 
Carthusian monk passed his time in the strictest asceticism, only 
leaving Ms solitary dwelling to attend* the sendees of the Church, 
except on certain days when the brotherhood assembled in the 
refectory. The peculiarity of the arrangements of a Carthusian 
monastery, or charter-house , as it was called in England, from 
a corruption of the French chartreux , is exhibited in the plan of 
that of Clermont, after Viollet-le-Duc. 

Clermont Abbey is surrounded by a wall, furnished at in- 
teivals with watch towers (R). The enclosure is divided into 
two courts, of which the eastern court, surrounded by a cloister, 
from which the cottages of the monks (I) open, is much the 
larger. The two courts are divided by the main buildings of the 
monastery, including the church, the sanctuary (A), divided from 
B, the monks’ choir, by a screen with two altars, the smaller 
cloister to the south (S) surrounded by the chapter-house (E), 
the refectory (X) — these buildings occupying their normal posi- 
tion — and the chapel of Pontgibaud (K). The kitchen with its 
offices (V) lies behind the refectory, accessible from the outer 
court without entering the cloister. To the north of the church, 
beyond the sacristy (L), and the side chapels (M), we find the 
cell of the sub-prior (A') with its garden. The lodgings of the 
prior (G) occupy the centre of the outer court, immediately in 
front of the west door of the church, and face the gateway of 
the convent ( 0 ). A small raised court with a fountain (C) is 
before it. This outer court also contains the guest-chambers (P) , 0 

the stables, and lodgings of the lay brothers (N), the 0 barns and 
granaries (Q), the dovecot (H), and the bakehouse (T). At Z 
is the prison. (In this outer court, in all the earlier foundations, 
a§ at Witham, there was a smaller church in addition to the larger 
church of the monks ) The outer and inner courts are connected 
by a long passage (F), wide enough to admit a cart laden with 
wood to supply the cells of the brethren with fuel. The number 
of cells surrounding the great cloister is 18. They are all arranged 
on a uniform plan. Each little dwelling contains three rooms.: 
a sitting room (C), warmed by a stove in winter; a sleeping- 
room (D), furnished with a bed, a table, a bench, and a book- 
case; and a closet (E). Between the cell and the cloister gal- 
lery (A) is a passage or corridor (B), cutting off the inmate of 
the cell from all sound or movement which might interrupt Ms 
meditations. The superior had free access to this corridor, and 
through open niches was able to inspect the garden without being 
seen. At I is the hatch or turn-table, in which the daily allow- 
ance of food was deposited by a brother appointed for that 
purpose, affording no view either inwards or outwards. H is the 
garden, cultivated by the occupant of the cell At K is the 
wood-house. F is a covered walk, with the necessary at the end. 

The above arrangements are found with scarcely any variation 
in all the charter-houses of western Europe. The Yorkshire 
Charter-house of Mount Grace, founded by Thomas Holland, the 
young duke of Surrey, nephew of Richard II. and marshal of 
England, during the revival of the popularity of the order, about 
a.b. 1397, is the most perfect and best preserved English example. 

Mendicant Friars*-— An article on monastic arrangements 
would be incomplete without some account of the convents of 
the Mendicant or Preaching Friars, including the Black Friars 
or Dominicans, the Grey or Franciscans, the White or Carmelites 
the Eremite or Austin Friars. These orders arose at the begin- 
ning of the 13th century, when the Benedictines, together with 
their various reformed branches, h§,d terminated their active 
mission, and Christian Europe was ready for a^new re&igious 
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revival. Ranting themselves, as a rule, in large towns, and by 
preference in the poorest and most densely populated districts, 
the Preaching Friars were obliged to adapt their buildings to the 
requirements of the site. Regularity of arrangement, therefore, 
was not possible, even if they had studied it. Their churches, 
built for the reception of large congregations of hearers rather 
than worshippers, form a class by 
themselves, totally unlike those 
of the elder orders in ground- 
plan and character They were 
usually long parallelograms un- 
broken by transepts. The nave 
very usually consisted of two 
equal bodies, one^ containing the 
stalls of the brotherhood, the 
other left entirely free for the 
congregation. The constructional 
choir is often wanting, the whole 
church forming one uninter- 
rupted structure, with a con- 
tinuous range of windows. Taken 
as a whole, the remains of the 
establishments of the friars af- 
ford little wariant for the invec- 
tive of Matthew Paris, Benedic- 
tine of St. Albans. ‘The friars 
who have been founded scarcely 
40 years have built residences 
as the palaces of kings These are 
they who, enlarging day by day 
their sumptuous edifices and en- 
circling them with lofty walls, c. Living-room 
lay up in them their ^incalcu- D * S!e r ®^ s 
fable treasures, transgressing the 
bounds of poverty and violating the fundamental rules of their 
profession ” 

Bibliography. — The classical authorities on the subjects of the fore- 
going article are Lenoir, Architecture Monasttque, 1852-56, and Dug- 
dale, Monasticon Anglicanum (reprinted 1846) ; F. A. Hibbert, The 
Dissolution of the Monasteries (1910) ; C. W. New, History of the 
Alien Priories in England (1916) . See the articles on the different orders. 



Fig. 8. DETAIL FLAN OF A 

CARTHUSIAN CELL AT CLERMONT. 
THE GENERAL PLAN OF CLERMONT 
PROVIDES FOR SEPARATE CELLS 
FOR EACH MONK. THE ORDER WAS 
FOUNDED BY ST. BRUNO, 1033 


Cloister gal- 
lery 

Corridor 


E. Closet 
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G. Necessary 
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I. Hatch 
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ABBON OF FLEURY or Abbo Floriacensis ( c . 045- 
1004), French scholar. He spent two years in England, and was 
abbot of Hornsey. After his return to France he was made abbot 
of Fleury on the Loire (988). He was twice sent to Rome by 
King Robert the Pious (986-96), and on each occasion succeeded 
in warding off a threatened papal interdict. He was lulled at La 
Reole in 1004, in endeavouring to quell a monkish revolt. He 
wrote an Epitome de vitis Romanorum yr.r sides con- 
troversial treatises, letters, etc. (see Mime, Pz-ro. Latina). 
His life, written by his disciple Aimoin of Fleury, in which much 
of Abbon’s correspondence was reproduced, is of great impor- 
tance as a source for the reign of Robert II., especially with 
reference to the papacy ( cf . Migne, op. cit. vol. cxxxix.). 


See Ch. Phster, Etudes stir le regne de Robert le Pieux (1885): 
Cuissard-Gaucheron, “L’Ecole de Fleury-sur-Loire a la fin du xc e 
siecle,” in Memoir es de la sociite archeol. de VOrleanais, xiv. (Orleans, 
1875) ; A. Molinier, Sources de Vhistoire de France . 

ABBOT, CHARLES GREELEY (1872- ), American 

astrophysicist, was born in Wilton, N.H., on May 31, 1872. He 
graduated in 1894 from the Massachusetts Institute of Technology, 
and after a year of graduate study there joined the staff of the 
astrophysical observatory of the Smithsonian Institution. Here 
he served fi st as assistant, 1895-96, and then as acting director 
in charge from 1896 until 1907, when he was appointed director. 
He made original investigations in solar physics, studying espe- 
cially the infra-red solar spectrum, the solar constant of radiation, 
the variability of solar and terrestrial temperatures and the utili- 
zation of solar heat. In connection with his researches he con- 
ducted expeditions to observe total eclipses of the sun in 1900, 
1901, 1908 and 1919. In collaboration with S. P. Langley he 
completed the^mapping of. the infra-red spectrum, published in 
the Annals (vol. i.) of the astrophysical observatory. With F. E. 


Fowle and L. B Aldrich he published alscfin the Annals (vol 
iv.) proofs of the variability of the sun, as shown by experiments 
conducted simultaneously in California and Algeria and from 
observations made In expeditions to Arizona and Chile. In recog- 
nition of his discoveries he was awarded the Draper medal (1910) 
and the Romford medal (1916). To scientific journals he has 
contributed numerous articles on the apparatus, methods and 
results of solar research. He published The Sun (1907)? Every* 
day Mysteries (1923) and The Earth and the Stars (1925 and 
1946). In 1918 he was made assistant secretary, and from 1928 
to 1944 was secretary, of the Smithsonian institution 

ABBOT, EZRA (1819-1884), U.S. biblical scholar, was 
born at Jackson, Me., April 28, 1819. He graduated at Bowdoin 
college in 1S40; and, after being principal of a public school in 
Cambridge, became assistant librarian of Harvard university, 
and from 1872 until his death Bussey Professor of New Testa- 
ment Criticism and Interpretation in the Harvard divinity school 
His studies were chiefly in oriental languages and the textual 
criticism of the New Testament, though he was a remarkable 
bibliographer. His publications were largely dispersed in the 
pages of reviews and other publications, but to the enlarged 
American edition of Smith's Dictionary of the Bible (1867-70), 
he contributed more than 400 articles besides greatly improving 
the bibliographical completeness of the work. His principal 
single production, representing his scholarly method and con- 
servative conclusions, was The Authorship of the Fourth Gospel 
(18S0; second edition, by J. H. Thayer, with other essays, 1889), 
up to that time probably the ablest defence, based on external 
evidence, of the Johannine authorship, and certainly the most 
complete treatment of the relation of Justin Martyr to this gospel. 
He died in Cambridge, Mass , March 21, 1884. 

See S. J. Barrows, Ezra Abbot (1884). 

ABBOT, GEORGE (1562-1633), Archbishop of Canter- 
bury, was bom on Oct. 19, 1562, at Guildford, Surrey, the son of 
a cloth-worker. Educated at Balliol College, Oxford, he became 
master of University College (1597) and dean of Winchester 
(1600). 

He was one of those who prepared King James's Version of 
the Bible. James I. sent him to Scotland in 1608 to arrange for 
the establishment of episcopacy there. On his return he was 
preferred to the bishopric of Lichfield and Coventry (1609), 
London (1609) and Canterbury (1611). As vice-chancellor of 
the University of Oxford at different times between 1600 and 
1605, he had come into conflict with Laud, and at court he 
supported Puritan measures. He promoted the marriage between 
the Elector Palatine and Princess Elizabeth, and resisted the 
proposal for the marriage of the Prince of Wales to the Spanish 
infanta. 

Under Charles I. he was suspended from his functions of 
primate for refusing to license the Assize sermon preached by 
Robert Sibthorp at Northampton (Feb. 22, 1627), advocating 
non-resistance to the royal demands, however arbitrary. He died 
at Croydon, Aug. 5, 1633, and was buried at Guildford, where he 
had endowed a hospital Abbot's later years were clouded by the 
fact that in 1622 he had accidentally shot a keeper while hunting. 
His enemies maintained that the homicide, though accidental, 
disqualified him from office, and the matter had to be referred 
to a commission, on which King James had to exercise his casting 
vote in the archbishop’s favour. 

ABBOT, WILLIAM (1798-1843), English actor, was born 
in Chelsea, and made his first appearance on the stage at Bath in 
1806, and his first London appearance in 1808. He created the 
parts of Appius Claudius in Sheridan Knowles's Virginius (1820) 
and of Modus in Ms Hunchback (1832). In 1827 he organized 
the company, including Macready and Miss Smithson, which 
acted Shakespeare in Paris. Two of Abbot’s melodramas, The 
Youthful Days of Frederick the Great (1817) and Swedish 
Patriotism (1819), were produced at Covent Garden. He died 
in poverty at Baltimore, Maryland. 

ABBOT, the head and chief governor of a community of monks, 
called also in the East hegumenos or archimandrite . The title 
abbot is derived ultimately from the Hebrew ab, “father,” through 




ABBOTSFORD* 19 


the Syriac abbas , and Sad its origin in the monasteries of Syria, 

* whence it spread through the East, and soon became accepted in 
all languages as the designation of the head of a monastery. But 
though^ general in the West, it was never universal. Among the 
Dominicans, Carmelites, Augustinians, etc., the superior was 
called Prior; among the Franciscans, Gustos (“guardian”). 

In Egypt, the first home of monasticism, the abbot or archi- 
mandrite sometimes ruled over only one community, sometimes 
over several, each of which had its own abbot as well. By the rule 
of St^ Benedict, which, until the reform of Cluny, governed mo- 
nasticism in the West, the abbot has jurisdiction over only one 
community. The rule was subject to frequent violations; but it 
was not until the foundation of the Cluniac Order that the idea 
of a supreme abbot, exercising jurisdiction over all the houses of 
an order, was definitely recognized. New styles expressed this 
new relation; thus the abbot of Monte Cassino was called abbas 
abbatum (“abbot of abbots”), while the chiefs of other orders 
had the titles abbas generalis (“abbot general”), or inagister 
(“master”) or minister generalis (“minister general”). 

Monks, as a rule, were laymen, nor at the outset was the abbot 
any exception. All orders of clergy, therefore, took precedence 
of him. For religious offices the abbot and his monks were com- 
manded to attend the nearest church. 

Abbots were originally subject to episcopal jurisdiction, and 
coiftinued generally so in the West till the nth century. The first 
case recorded of the partial exemption of an abbot from episcopal 
control is that of Faustus, abbot of Lerins, at the council of Arles, 
ad. 456; but the exorbitant claims and exactions of bishops ren- 
dered it increasingly frequent, and, in the 6th century, the practice 
of making religious houses responsible to the Pope alone received 
an impulse from Gregory the Great. These exceptions, introduced 
with a good object, had grown into a widespread evil by the 12 th 
century, the bishop being deprived of all authority over the chief 
centres of influence in Ms diocese. Abbots more and more assumed 
almost episcopal state, and adopted the episcopal insignia of 
mitre, ring, gloves and sandals, a custom which arose out of the 
granting by the Pope of the right to wear the mitre to particular 
distinguished abbots. 

The first undoubted instance is the bull by which Alexander II. 
in 1063 granted the use of the mitre to Egelsinus, abbot of St. 
Augustine at Canterbury ( see Mitre). 

The adoption of episcopal insignia by abbots was followed by 
an encroachment on episcopal functions, which was ineffectually 
guarded against by the Lateran Council, ad. 1123. In a.d. 1489 
they were permitted by Innocent IV. to confer both the sub- 
diaconate and diaconate. They always and everywhere had the 
power of admitting their own monks and vesting them with the 
religious habit. Originally the bishop of the diocese chose the 
abbot out of the monks of the convent, but the right of election 
was transferred by jurisdiction to the monks themselves, reserving 
to the bishop the confirmation of the election and the benediction 
of the new abbot. In abbeys exempt from episcopal jurisdiction 
the confirmation and benediction had to be conferred by the Pope 
in person, the house being taxed with the expenses of the new 
abbot’s journey to Rome. An abbot had to be at least 25 years 
of age, of legitimate birth, and a monk of the house, unless it 
furnished no suitable candidate. The election was for life, unless 
the abbot was canonically deprived by the chiefs of his order, or, 
when he was directly subject to them, by the Pope or the bishop. 
The power of the abbot was absolute, limited only by the canons 
of the church and, until the general establishment of exemptions, 
by episcopal control As a rule, however, implicit obedience was 
enforced. 

The abbot was treated with the utmost reverence by the breth- 
ren of his house. If he gave a command, the monk receiving it 
was to kneel No monk might sit in his presence, or leave it 
without his permission. In the East he was commanded to eat 
with the other monks. In the West the rule of St. Benedict ap- 
pointed him a separate table, at wMch he might entertain guests 
and strangers. This permission opening the door to luxurious 
living, the Council of Aix, a.d. 817, decreed that the abbot should 
dine in the refectory on the same fare as the monks, unless he 


had to entertain a guest. These ordinances proved, hov 7 ever, gen- 
erally ineffectual, and contemporaneous literature abounds with 
satirical remarks and complaints concerning the inordinate extrav- 
agance of the tables of the abbots 

The ordinary dress of the abbot was according to rule to be the 
same as that of the monks But by tfie 10th century the rule was 
commonly set aside, and we find frequent complaints of abbots 
adopting sumptuous attire. They sometimes even laid aside the 
monastic habit altogether With the increase of wealth and 
power, abbots, in fact, lost much of their religious character, and 
vied in magnificence with the first nobles of the realm They rode 
on mules with gilded bridles, rich saddles and housings, carrying 
hawks on their wrists, followed by an immense train of attendants. 
They associated on equal terms witlf laymen of the highest dis- 
tinction, and shared all their pleasures and pursuits This rank 
and power was, however, often used most beneficially. For 
instance, Richard Whiting, the last abbot of Glastonbury, judi- 
cially murdered by Henry VIII. in 1 539, educated m his household 
as many as 300 sons of noblemen and gentlemen, besides others 
of a meaner rank, whom he fitted for the universities The abbots 
of Cluny and Vendome were, by virtue of their office, cardinals 
of the Roman church. 

In process of time the title abbot was improperly transferred 
to clerics who had no connection with the monastic system, as to 
the principal of a body of parochial clergy. It even came to be 
adopted by purely secular officials. Thus the chief magistrate of 
the republic at Genoa was called Abbas Popnli (“the abbot of 
the people”). Lay abbots were the outcome of the growth of the 
feudal system from the 8th century onwards. The practice of 
commendation, by which (to meet a temporary emergency) the 
revenues of the community were handed over to a lay lord and 
in return for his protection, early suggested to the emperors and 
kings the expedient of rewarding their ^arriors with rich abbeys 
held in commendam . During the Carolingian epoch the custom 
grew up of granting these as regular heritable fiefs or benefices, 
and by the 10th century the system was firmly established. The 
example of the kings was followed by the feudal nobles, some- 
times by making a temporary concession permanent, ^sometimes 
without any form of commendation whatever. 

These lay abbacies were not merely a question of overlordship 
but implied the concentration in lay hands of all the rights, im- 
munities and jurisdiction of the foundations; i.e., the more or less 
complete secularization of spiritual institutions. The lay abbot 
took his recognized rank in the feudal hierarchy, and was free to 
dispose of his fief as in the case of any other. 

In conventual cathedrals, where the bishop occupied the place 
of the abbot, the functions usually devolving on the superior of 
the monastery were 'd by a prior. 

The title abbe (!•'■' ;-.i r ’), as commonly used in the Roman 
Catholic church on the European continent, is the equivalent of 
the English “Father,” being loosely applied to all who have 
received the tonsure. In the German Evangelical church the title 
of abbot (Abt) is sometimes bestowed, like abbe, as an honorary 
distinction, and sometimes survives to designate the heads of 
monasteries converted at the Reformation into collegiate founda- 
tions. Of these the most noteworthy is the abbey of Lokkum in 
Hanover, founded as a Cistercian house in 1163 by Count Wil- 
brand of Hallermynd, and reformed in 1593. 

Bibliography. — See Joseph Bingham, Origines ecclesiasticae (1840) ; 
Du Cange, Glossarium med. et inf . Lat. (ed. 1883) » J* Craigie Robert- 
son, Hist, of the Christian Church (1858-73) ; Edmond Martene, De 
antiquis ecclesiae ritibus (Venice, 1783) ; C. F. R. de Montalembert, 
Les moines d f Occident depuis S. Benoit jusqu’a S . Bernard (1860-77) ; 
Achille Luchaire, Manuel de$ institutions frangaises (Paris, 1892). 

ABBOTSFORD, former residence of Sir Walter Scott, on 
south bank of the Tweed, about 3m. W. of Melrose, Roxburgh- 
sMre, Scotland, and nearly im. from Abbotsford Ferry Station, 
L.N E R branch line. Cartleyhole, nicknamed Clarty (muddy) 
Hole, a farm of iooac., was bought by Scott (1811) when his lease 
of Ashestiel, near by, lapsed; he added to it and finally bought 
Toftfield (afterwards Huntlyburn) in 1817, building his house in 
Scottish baronial style with relics from historical structures such 
as the doorway of the old Toibootb in Edinburgh A reverse of 
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fortune la 1825 Involved Scott in debt, but the creditors made 
him a free gift of the library in 1830 and Robert Cadell the pub- 
lisher cancelled all mortgages in 1847 in exchange for the family’s 
share in the copyright of Sir Walter’s works. The house remained 
in the hands of the Maxweil-Scolts, descendants of Scott. 
Abbotsford gave its name 16 the Abbotsford dub, a successor of 
the Bannatyne and Maitland dubs, founded by W. B. B. D. 
Turnbull in 1834 in Scott’s honour, for printing and publishing 
historical works connected with Ms writings. Its publications ex- 
tended from 1835 to 1864. 

ABBOTT, EDWIN ABBOTT (1838-1926), English 
schoolmaster and grammarian, succeeded G. F. Mortimer as 
headmaster of the City of London School in 1865. He was the 
author of a Shakespearian 'Grammar (1S70), which is a perma- 
nent contribution to English philology, and of many theological 
works, among them the article on the Gospels in the 9th ed. of 
the Encyclopedia Britannica . 

His brother, Evelyn Abbott (1843-1901), was a tutor of 
Balliol, Oxford, and author of a scholarly History of Greece . 

ABBOTT* EMMA (1849-1891), American singer, was bom 
in Chicago, III, and studied in Milan and Paris. She had a 
fine soprano voice, and appeared first in opera in London at 
Covent Garden, also singing at important concerts. She organized 
an opera company known by her name, and toured extensively in 
the United States, where she had a great reputation. In 1S73 
she married E. J. Wetherell. She died at Salt Lake City (Utah), 
Jan. s, 1891. 

ABBOTT, GEORGE (1889- ), American playwright, 

was bom in Forestville, N.Y., on June 25, 1889. He graduated 
at the University of Rochester (1911), where he wrote and acted 
for the dramatic club. The following year he studied dramatic 
writing with Prof. George Pierce Baker at Harvard, had a one-act 
play produced by the Harvard dramatic club, and won a prize 
play contest at the Keith Bijou theatre. In order to learn more 
about the stage and before having any plays accepted for pro- 
fessional productions he became an actor. He appeared in im- 
portant roles in Zander the Great , with Alice Brady; Hell Bent 
for Heaven and Processional , where his acting of the blinded 
Ishmaelite was particularly outstanding, and other Broadway pro- 
ductions. His first play :.e b:- produced, Fall Guy (published in the 
Best Plays of 1924-25), was written in collaboration with James 
Gleason; the next, Love 9 Em and Leave 9 Em, with John V. A. 
Weaver; The Holy Terror , with Winchell Smith; and Four Walls , 
with Dana Rumet. His Broadway , written with Phillip Dunning, 
was one of the dramatic successes of 1926-27 as was Coquette 
(with Ann Preston Bridgers) in 1927-28 and Three Men on a 
Horse (with J. C. Holm) eight years later. He also became well 
known as a producer of plays and motion pictures. 

ABBOTT* GRACE (1878-1939), U.S. social reformer, was 
born in Grand Island, Neb., Nov. 17, 1878. She took her bache- 
lor’s degree from Grand Island college in 1898 and her master’s 
degree from The University of Chicago in 1909. In 1908 she 
went to Hull House, CMcago, as director of the new Immigrants’ 
Protective league. WMle director of the child-labour division, 
U.S. children’s bureau (1917-19), she administered the first fed- 
eral child-labour law. She was secretary of the Illinois State Im- 
migrants’ commission (1919-21) and cMef of the U.S. children’s 
bureau (1921-34), where she administered the Maternity and 
Infancy act (1922-29). She was U.S. delegate to the Interna- 
tional Labour organization in 1935 and 1937 and was professor of 
public welfare at The University of Chicago from 1934 to 1939. 
She died June 19, 1939. 

She wrote The Immigrant and the Community (1917), Reports of 
Chief of Children's Bureau (1922-34), The Child and the State , 2 vol. 
(1938), ana From Relief to Social Security (1940). (E At.) 

ABBOTT, JACOB (1803-1879), American writer of books 
for the young, was bom at Hallowed (Me.) on Nov. 14, 1803. He 
graduated at Bowdoin college in 1820; studied at Andover The- 
ological Seminary. He was tutor in 1824-25, and from 1825 
to 1829 was professor of mathematics and natural philosophy in 
Amherst college; was licensed to preach by the Hampshire Asso- 
ciation in 1826; founded the? Mt. Vernon School for young ladies 
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in Boston in 1829, and was principal until 1833; was pastor of 
Eliot Congregational church (which he founded) at Roxbury 
(Mass.), in 1834-35; and was, with Ms brothers, a founder, and 
in 1843-51 a principal, of Abbott’s Institute, and in 1845-48 of 
the Mt. Vernon School for boys, in New York city. He was a 
prolific author, writing juvenile stories, brief histories and biog- 
raphies, and religious books for the general reader, and a few 
works in popular science. He died on Oct 31, 1879, at Farming- 
ton (Me.), where he had spent part of his time since 1839. The 
best known of his writings are those which feature the boyish 
paragon Rollo— Rollo at Work , Rollo at Play , Rollo in Europe , 
etc. (28 vol). In these didactic tales Abbott did lor one or two 
generations cf young American readers a service not unlike that 
performed e:/“c: by the author of Sand} or d and Merton . Of his 
other writings the best are the Franconia Stories (10 vol.), 22 vol 
of biographical histories and the Young Christian . 

See his Young Christian , Memorial Edition . with a Sketch of the 
Author by One of His Sons; i e , Edward Abbott (1882), with a biblio- 
graphy of his works; also Lyman Abbott, Silhouettes of My Con- 
temporaries (1921). 

ABBOTT^ SIR. JAMES (1807-1896), British soldier, edu- 
cated at the Military college, Addiscombe. He served in the 
Bengal artillery at the siege of Bhurtpore. 1825-26. He was the 
first Englishman to visit Khiva, where he was sent on a mission 
in 1839. During the Sikh war of 1848-49, he held Hazara*- of 
which he was commissioner (1847-54). He died Oct. 6, 1896. 

See J. Abbott, Narrative of a Journey from Heraut to Khiva, 2 vol., 
3rd ed. (London, 1884). 

ABBOTT, JOHN STEVENS CABOT (1805-1877), 
American writer, was born in Brunswick, Me., on Sept. 18, 1805, 
He was a brother of Jacob Abbott, with whom he was associated 
in the management of Abbott’s Institute, New York city, and in 
the preparation of his series of brief historical biographies. He is 
best known, however, as the author of a partisan and unscholarly 
but very readable History of Napoleon Bonaparte (1855). Dr. 
Abbott graduated at Bowdoin college in 1825, studied at Andover 
theological seminary, and between 1830 and 1844, when he retired 
from the ministry, preached successively at Worcester, Roxbury 
and Nantucket, Massachusetts. He died at Fair Haven, Conn., 
on June 17, 1877. He was a voluminous writer of books on 
Christian ethics, and of popular histories. 

ABBOTT5 LYMAN (1835-1922), American divine and 
author, was bom at Roxbury (Mass.), on Dec. 18, 1835, the son 
of Jacob Abbott. He graduated at New York university in 1853, 
studied law, and was admitted to the bar in 1856; but abandoning 
the legal profession, after studying theology with his uncle, J. S. 
C. Abbott, he was ordained a minister of the Congregational 
church in i860. After pastorates in Terre Haute (Xnd.), and 
New York City, he became an associate editor of Harper’s 
Magazine ; editor of the Illustrated Christian Weekly , and co- 
editor (1876-81) of The Christian Union with Henry Ward 
Beecher, whom he succeeded in 1888 as pastor of Plymouth 
church, Brooklyn. From this pastorate he resigned 11 years later. 
From 1881 he was editor-in-chief of The Christian Union , re- 
named The Outlook in 1893; this periodical reflected his efforts 
toward social reform and his humane and liberal theology. To 
the end of his long life he continued to take an active and author- 
itative part in the discussion of public questions. He died in New 
York City on Oct. 22, 1922. 

The serenity and dignity of his life are reflected in his works which 
include, besides his many magazine articles, Jesus of Nazareth (1869) ; 
Evolution of Christianity (Lowell Lectures, 1896) ; The Theology of 
an Evolutionist (1897) ; Christianity and Social Problems (1897) ; Life 
and Letters of Paul (1898) ; Problems of Life (1900) ; The Rights 0} 
Man (1901) ; Henry Ward Beecher (1903) ; The Chriv::Zn Ministry 
(1905) ; The Personality of God (1905) ; Industrial Problems (1905) ; 
America in the Making (1911) ; and Reminiscences (1915). 

ABBOTT, WILBUR CORTEZ (1869-1947), U.S. edu- 
cator and historian, was bom in Kokomo, Ind., Dec. 28, 1869. 
Following his graduation from Wabash college, CrawfordsvIIie, 
Ind., in 1892, he pursued graduate studies* at Cornell university 
and in Europe. Upon returning from Europe, he taught history 
at the University of Michigan, Ann Arbor, 1897-99. Abbott 
was assistant professor of history at Dartmouth college, Hanover, 
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N.H., x 899-1 902; professor of European history at the University 
of Kansas, Lawrence, 1902-08; and professor of history at Yale 
university, 1908-20, and at Harvard university, 1920-37. He was 
a research associate in history at Yale, 1938-46. He died on 
March 27, 1947. Among Ms published works are The Expansion 
of Europe (1918); and (ed , with others) The Writings and 
Speeches of Oliver Cromwell , 4 vol. (1937-47). 

ABBOTTABAD, a town of Pakistan, 4,120 ft above sea 
level, 63 mi from Rawalpindi, formerly the headquarters of the 
Hazara district in the North-West Frontier province, called after 
its founder, Sir James Abbott, who settled this wild district after 
the annexation of the Punjab. Pop (1941)27,424. It was an im- 
portant military cantonment and sanatorium, being the headquar- 
ters of a brigade in the Rawalpindi division of the northern Indian 
army It is remarkable for the rock inscription of Asoka close by 

ABBREVIATION* Strictly a shortening, an abbreviation 
more particularly is a letter or group of letters taken from a word 
or words and employed to represent it or them for the sake of 
brevity. Abbreviations, both of single words and of phrases, 


having a meaning more or less fixed and recognized, were common 
in ancient writings and inscriptions (see Palaeography).^ A 
common form of abbreviation is the substitution lor a word oi 
its initial letter, but one or more of the other letters are frequently 
added. Letters are often doubled lo indicate a plural or a super- 
lative There is no occasion to explain here the common abbrevia- 
tions for Christian names or for geographical place names ^(listed 
separately in vol. 24) or for the chemical elements (listed sepa- 
rately under Atomic Weights) Also omitted are those abbrevia- 
tions which have passed into common usage as woids in their 
own rights; e g f Cominform, gestapo, radar, etc. 

No universally accepted rule as to the use of periods in abbrevia- 
tions has been followed One common method, and the one used 
in this article, is to use periods afte* the initials of all organiza- 
tions except U S. government agencies and shine, but not all, 
organizations whose letters form pronounceable words such as 

WAVES, etc. . , 

In cases where the abbreviation has multiple meanings, only the 
most common are given. 


COMMON ABBREVIATIONS 


a. alto , adjective ; answer ; accept- 

ed 

A angstrom, the international 

• wave-length unit, 1938 

A Angstrom scale of wave lengths, 

1868-1938 

Ai first class 

AA anti-aircraft 

AAA Ag- : cu u vral Adjustment admin- 

s.ra-.c- 

A A A. American Automobile associa- 

tion 

A A A L American Academy of Arts and 
Letters 

A A AS. American Association for the 

Advancement of Science 
A A F aimy air forces 

A A G. assistant adjutant general 

A A P S American Association for the 

Promotion of Science 

A A S. fellow of the American academy 

(of Arts and Sciences) 

A A.U Amateur Athletic union 

A A U P American Association of Uni- 

versity Professors 

A.AUW. American Association of Uni- 

versity Women 

A.B. able-bodied seaman; bachelor 

of arts 

abbr., . , 

abbrev abbreviated; abbreviation 

ABC American Broadcasting com- 

pany 

A B.C. Argentina, Brazil and Chile . 

abinit. (ab initio) from the beginning 

abl. ablative 

Abp. archbishop 

abr. abridged, abridgment 

abs. absolute 

ABSIE American Broadcasting Station 

in Europe 

ac. acre(s) 

a/c account 

AC. ( ante Christum) .be fore Christ; 

alternating current ; army 
corps; air corps 
acad. academy 

acc. accusative 

accel, ( accelerando ) increasing speed 

A.C.S. American College of Surgeons; 

American Chemical society 
ACTH adrenocorticotropic hormone 

ad. , advt. advertisement 

AD. (anno Domini) in the year of 

our Loid 

A.D.A. Americans for Democratic Ac- 

tion 

adag. { adagio ) slow 

A.D.C. aide-de-camp 

ad fin. (ad finem) at or to the end 

ad inf . (ad infinitum) to infinity 

ad init. (ad initium) at the beginning 

ad int. (ad interim) in the meantime 


adj 

adjective 

Adjt Gen. 

adjutant general 

ad lib 

(ad libitum) at one’s pleasure 

ad loc. 

(ad locum ) at the place 

Adm 

admiral (ty) 

adv 

adverb 

ad val. 

(ad valorem) according to value 

A E. and P. 

ambassador extraordinary and 

AEG. 

Tjl i *2 f AT* H Q **y 

A trn d Ek-c . w commission 

A E F. 

(U.S ) 

American expeditionary force 

aet , aetat. 

(aetatis) aged 

AF. 

Anglo-French 

AFC. 

air force cross (Brit.) 

A F M. 

air force medal (Brit ) ; Ameri- 

A F. of L. 

can Federation of Musicians 
American Federation of Labor 

A G.F. 

army ground forces 

agr , 
agric. 

agriculture ; agricultural 

agt. 

agent 

ah 

ampere hour(s) 

A.H. 

(anno Hegirae) in the year of 

ALA. 

the hegira (Mohammedan 
era) 

American Institute of Architects 

ALE E. 

American Institute of Electrical 

A.I.F. 

Engineers; associate of the 
Institution of Electrical Engi- 
neers (Brit.) 

Australian imperial force 

A.IM.& 

M.E. 

American Institute of Mining 

AL. 

and Metallurgical Engineers 
American Legion 

ALA. 

American Library association 

Aid. 

alderman 

A.L of H 

American Legion of Honor 

A.L P. 

American Labor party 

alt. 

altitude; alternate 

AM 

amplitude modulation 


Am , Amer. American 

A.M. (ante meridiem) before noon; 

(anno mundi) in the year of 
the world; master of arts 
A M A. American Medical association 

Amg Allied military government of 

occupied territory 
amp. ampere (s) 

amt. amount (s) 

Am vets American Veterans of World 

War II 

A N Anglo-Norman 

A N.A. associate of the National Acad- 

emy of Design 
anal. analysis 

anc. ancient 

A.N.C. army nurse corps 

and. ( andante ) moderately slow 

Angl. Anglican 

anon. anonymous 

ans. answer 


ant. antonym 

ant , 

antiq. antiquities ; antiquarian 

Anzac Australian and New Zealand 

army coips 

A.O H. Ancient Order of Hibernians 

A P Associated Press 

API American Petroleum institute 

A P 0 . army post office 

app. appointed; appendix; apparent 

approx approximately 

A.Q.M G assistant quartermaster general 
Ar , Arab. Arabic ; Arabian 

ARA. associate of the Royal Acad- 

emy; American Railway as- 
sociation 

ARC. American Red Cross 

arch architecture ; archaic 

Archd archdeacon ; archduke 

A R.C.M. associate, Royal College of 

Music (Brit ) 

A.R.C.S. associate, Royal College of 

Science (Brit ) 
arg argent (heraldic) 

A R I B A. associate of the Royal Institute 

of British Architects 
arith. arithmetic, arithmetical 

Arm. Armoric 

ARP air-raid precautions 

A.R.S.A. associate of the Royal Scottish 

academy 

A.RV American revised version (Bib.) 

AS, A.S. Anglo-Saxon 

ASCAP American Society of Composers, 

Authors and Publishers 
A.S C.E. American Society of Civil 

Engineers 

A.S.F. army service forces 

A.S M.E, American Society of Mechanical 

Engineers 


ass., assn., 

assoc. association 

asst. assistant 

ASTP Army Special Training program 
astr , 

astron. astronomical; astronomy 
AT anti-tank 

ATC air transport command 

atm. atmospheie(s) ; atmospheric 

A T.S. auxiliary territorial service 

(Brit.) 

atty. attorney 

Atty. 

Gen. attorney genera! 

at. wt. atomic weight 

A.U. angstrom unit, 193S 

A.U. Angstrom unit, 1868-1938 

A.U.C. ( anno urbis eonditae) from the 

founding of the city (Rome) 
av., ave. avenue ; average 

A.V. authorized version of the Bible 

A.V.C. American Veterans committee 

avoir. ’avoirdupois * # 

m 
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ABBREVIATION 


AWOL 

absent without leave 

AWVS 

American Women’s Voluntary 
services 

b. 

bora 

B.A. 

bachelor of arts 

bal. 

balance 

Bapt. 

Baptist * 

B.Arch. 

bachelor of architecture 

bar!., bt. 

baronet 

BB.C. 

British Broadcasting corpora- 
tion 

bbl. 

barrel (s) 

BC. 

before Christ 

BCG 

Bacillus-Calmette Guerin 

BD. 

bachelor of divinity 

bd ft. 

board foot; board feet 

Be. 

Baume (degrees) * 

BEd. 

bacheloF of education 

BE.F. 

British expeditionary force 

BES 

bureau of employment security 

BEW 

Board of Economic Warfare 

bi. 

boldface 

bhp. 

Bib., 

brake horsepower 

bibl. 

Bible, biblical 

bibliog. 

bibliography , bibliographer 

biog. 

biosranhv ; biogr. ihical 

bk. 

bank, jeok, bark 

bkfc. 

basket (s) 

hi. 

bill of lading 

bldg. 

i, n-i:,- . 

BLE. 

' ' , , of Locomotive En- 
gineers 

blk. 

black; block 

BLS 
blvd , 

bureau of labour statistics 

boul. 

boulevard 

b m. 

board measure 

BM 

bachelor of medicine 

B.M.I. 

Broadcast Music, Inc. 

bn 

battalion • 

B.OA.C. 

British Overseas Airways cor- 
poration 

b.p 

boiling point 

Bp 

bishop 

B P.O.E. 

Benevolent and Protective Order 
of Elks 

Brig. 

brigade; brigadier 

Brig. Gen. 

brigadier general 

Brit. 

British 

Bros. 

brothers 

B.S , B.Sc. 

bachelor of science or sciences 

B S A. 

Boy Scouts of America 

RTh. 

bachelor of theology 

B.T.U. 

British thermal unit(s) 

bu 

bushel (s) 

bull. 

bulletin 

B V.M. 

the Blessed Virgin Mary 

bx. 

box(es) 

c. 

(circa) about 

c., ct. 
c., cap.. 

cent 

ch., chap, (caput) chapter 

C. 

centigrade 

C.A. 

chartered accountant; coast ar- 
tillery 

CAA 

Civil Aeronautics administration 

CAB 

Civil Aeronautics board 

cal. 

calorie (s) 

Cantab. 

(Cantab rigknsis) of Cambridge 
(university) 

Capt. 

captain 

car., k. 

carat (s) 

Card. 

cardinal 

cat. 

catalogue 

Cath. 

Catholic; cathedral 

cav. 

cavalry 

C.B, 

Companion (of the Order) of 
the Bath (Brit.) 

C.B.E, 

Commander, Order of the Brit- 
ish Empire 

CBS 

Columbia Broadcasting system 

c.c. 

cubic centimetre (s) 

CCC 

Civilian Conservation corps; 
Commodity Credit corpora- 
tion 

C.D.S., 

F * 

D.S.O. 

Companion of the Distinguished 
Service Order (Brit.) 


C.E. 

civil engineer; Christian En- 
deavor; Church of England 

CEA 

Commodity Exchange authority 

C.E D. 

Committee ter Eccr.om c De- 
velopment 

CEF. 

Canadian expeditionary force 

Celt. 

Celtic 

cent 

(centum) a hundred 

cet. par . 

(ceteris paribus ) other things 
being equal 

cf. 

compare 

CG. 

coast guard 

eg 

cgs 

centigram (s) 

CGS. 

centimetre -gram -*e :cmd (?) 

CG T. 

[Co?\'ed£rtr.'j,L Giitrn.r dit 
Travail) General Confedera- 
tion of Labour (Fr ) 

CH. 

Companion of Honour (Brit.) 

ch. 

church 

Chap. 

chaplain 

Chem.E. 

chemical engineer 

C.I E. 

Companion (of the Order) of 
the Indian Empire (Brit.) 

Cie 

(compagnie) company 

c i f 

cost, insurance, freight 

Congress of Industrial Organi- 
zations 

CIO. 

cl 

ccntilitre(s) 

elk 

clerk 

CM 

common metre (s) 

cm 

centimetre (s) 

CMG. 

Companion (of the Order) of 
St M.ckael and St. George 
(Brit.) 

cml. 

commercial 

CO 

commanding officer 

Co 

company; county 

co, c/o 

care of 

COD. 

cash on delivery 

col 

colony; column 

coll 

collector ; collection ; college 
colloquial ; colloquialism ; 
colloquially 

colloq. 

com. 

Comdr., 

commerce ; commission ; com- 
mittee 

Comm. 

commander 

Comdt 

commandant 

COMINCH commander in chief of the U.S. 
fleet 

Com in 

Chf 

commander in chief 

comp. 

comparative ; compare ; com- 
pound; compounded 

Com Yer. 

common version (Bib.) 

con., cont. 
conf. 

( contra ) against 

conference 

Cong. 

congregation ; Congregational ; 
Congregationalist ; congress 

conj 

conjunction 

const. 

constitution ; constable ; con- 
stant 

constr. 

construction 

cont. 

contents; continued 

co-op. 

co-operative 

cop , Copt. Coptic 

Corp 

corporal; corporation 

corr. 

correspond ; correspondent ; cor- 
responding; corrected 

cos 

cosine 

cot, ctn 

cotangent 

CP. 

chemically pure ; common pleas ; 
court of probate 

cp 

candlepower 

C.P.A. 

Canadian Pacific Air Lines Ltd. ; 
certified public accountant 

CP.O. 

chief petty officer 

C.R. 

(Custos Rotulorum) Keeper of 
the Rolls 

Cr. 

creditor ; credit 

cres. 

(crescendo) with gradually in- 
creasing volume 

CSC 

civil service commission 

CSC 

cosecant 

C.SX 

Companion (of the Order) of 
the Star of India 

C.S.O. 

chief signal officer ; chief staff 
officer 


CS.T. 

ctr. 

cu. 

cu cm. 
cu ft 
cu in 

c. v.o. 

CWA 

CWAC 

cwt. 

CY.O. 

d. 

DA. 

DA. R. 

D AV. 
dat. 

DB. E. 

DC. 


uu. 

D.C.L. 

dcm. 

D.C.M. 

DD 
D D M., 
DMD. 
DBS 
DDT 

decim. 
decresc . 

deg. 

del 

dele. 

Dem. 

DEng. 

dep. 

dept. 

DF 

DF.C. 


diam. 

diet. 

diff. 

dim. 

di. 

DLC 
D Litt. 
D.L O. 
dm. 

DME 

D.M.S. 

D.Mus. 

DN.B. 

do. 

dol. 

dopa 

doz. 

DP 

dpt. 

Dr. 

dr. 

D.S C. 

D Sc 
DSM. 
D.S O. 

D.S.T. 

Du. 

Duo. 

D.V. 

D.V.M. 

D. V.S. 
dwt. 

E 

E. 
ea. 

E. & O.E. 
Ebor. 


centraF standard time 

centre 

cubic 

cubic centimetre (s) 
cubic foot; cubic feet 
cubic inch(es) 

Companion of the (Royal) 
Victorian Order 
Civil Works administration 
Canadian women’s army corps 
hundredwekht (s ) 

Ci-bchc Youik organization 
(denarius) penny 
district attorney 
Daughters of the American 
Revolution 

Disabled American Veterans 
dative 

Dame (Commander of the 
Order) of the British Empire 
(da capo) from the beginning; 

direct current 
decagram (s) 
decalitre (s) 
doctor of civil law 
decametre (s) 

distinguished conduct medal 
(Brit.) ; district court martial 
doctor of divinity 

doctor of dental medicine 
doctor of dental surgery 
dichloro-diphenyl-trichloroe- 
thane 

decimetre (s) 

(decrescendo) with gradually 
decreasing volume 
degree (s) 

(delineavit) he or she drew it 
(deleatur) delete 
Democrat; Democratic 
doctor of engineering 
deputy 
department 
direction-finding 
distinguished flying cross (Brit.) 
decigram (s) 

(Dei gratia) by the grace of God 
diameter 

dictator; dictionary 
difference 

(diminuendo) with gradually 
diminishing volume 
decilitre (s) 

Disaster Loan corporation 
doctor of letters 
dead-letter office 
decimetre (s) 

distance measuring equipment 
doctor of medical science 
doctor of music 
(Deutsches Nachrichten Euro) 
nazi official news agency 
(ditto) the same 
dollar, now expressed by $ 
dihydroxyphenylalanine 
dozen 

displaced person 
department 
debtor; doctor 
drachm (s) or dram(s) 
distinguished service cross 
doctor of science 
distinguished service medal 
(Companion of the) Distin- 
guished Service Order 
daylight saving time 
Dutch 
duodecimo 

(Deo volente) God willing 
doctor of veterinary medicine 
doctor of veterinary surgery 
pennyweight 

excellence in production (U.S. 

army and navy award) 
east 
each 

errors and omissions excepted 
(Eboracensis) of York 
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ECA European Cooperation admin- 

* istration 

ed. editor; edition , educated 

Edin. Edinburgh 

E.E. Early English, electrical engi- 

neer; errors excepted 
E.E & M.P.envoy extraordinary and min- 

in'! on iir\ rtf <»»»*• 5^11 y 

* ' ■ . example 

electromagnetic force 
electromotive force 
empiie, emperor 


eg . 
e m f 
E M F. 
Emp 
ency., 
encyc. 
EN.E 
Eng 
ENW. 
ERP 

ESE. 

csp, 

espec. 

Esq 

est. 

EST 
ESU, 
UES 
ESW. 
et al . 

• 

etc 

ETO. 
et seq. 

ev 

ex. 

exp. 

f. 

f., fem. 

/. 

F. 

FA 

F. and A 
facsim. 

F AO. 

F.B.A. 

FBI 

FCA 

FCC 

FCIC 

FCS. 

F.D. 

FDA 

FDIC 

FEA 

fee. 

FEC. 

fed. 

F E P.C. 
FERA 

f- 

F.F I. 
F.G.S. 
FHA 
F.I.C. 


fig. 

Finn. 

fh 

floz. 

F.L.S. 

FM 

F.M. 

fm. 

F.O. 
fo., fol, 
fo.b. 
FPC 


creve c, 
east-northeast 
English 
east-northwest 

European Recovery program 
(Marshall plan) 
east-southeast 

especially 

esquire 

established; estimated 
eastern standard time 

electrostatic umt(s) 
east-southwest 

(et alii or aliae) and others; 

(et alibi) and elsewhere 
(et cetera) and so foith 
European theatre of operations 
(et sequens, sequentes or se- 
quentia) and the following 
electron volt(s) 
example 
export 
farad(s) 
feminine 

(forte) loud, powerful 

Fahrenheit 

field artillery 

M.Free and Accepted Masons 
facsimile 

Food and Agriculture organiza- 
tion 

fellow of the British academy 
Federal Bureau of Investigation 
Farm Credit administration 
Federal Communications com- 
mission 

Federal Corp Insurance corpora- 
tion 

fellow of the Chemical society 
(fidei defensor) Defender of the 
Faith (Brit.) ; fire department 
Federal Drug administration 
Federal Deposit Insurance cor- 
poration 

Foreign Economic administra- 
tion 

(fecit) he (or she) made (or 
did) (it) 

Far Eastern commission 
federal 

Fair Employment Practices 
committee 

Federal Emergency Relief 
administration 

(fortissimo) very loud; follow- 
ing (pages) 

French Forces of the Interior 
fellow of the Geological society 
Federal Housing administration 
fellow of the Institute of 
Chemistry (of Great Britain 
and Ireland) 
figuratively; figure(s) 

Finnish 
flourished 
fluid ounce (s) 

fellow of the Linnaean society 

frequency modulation 

field marshal 

fathom (s) 

foreign office 

folio 

free on board 

Federal Power commission 


FPHA Federal Public Housing author- 

ity 

fps. fool-pound-second ; feet per 

second 

F.P S. fellow of the Philological 

society (Brit.) 

Fr French 

fr. franc ( s) ; from ; father 

F R A I. fellow of the Royal Anthropo- 

logical institute (of Great 

_ Britain and Ireland) 

F R A S. fellow of the Royal Astronom- 
ical society (Brit ) 

FRCP. fellow of the Royal College of 
Physicians, London 

F R C P E fellow of the Royal College of 
Physicians of Edinburgh 
F R C S. fellow of the Royal College of 
Surgeons, London 

F.RCVS. fellow of the Royal College of 
Veterinary Surgeons (Brit) 
FREE Federal Real Estate board 
F R G S. fellow of the Royal Geograph- 
ical society, London 

F.R Hist.S fellow of the Royal Historical 
society, London 

F R.H.S fellow of the Royal Horticul- 
tural society, London 

F R I B.A. fellow of the Royal Institute of 
British Architects 

F R S fellow of the Royal society (of 
London) 

F R S E. fellow of the Royal Society of 
Edinburgh 

F. R S.L. fellow of the Royal Society of 

Literature (of the United 
Kingdom) 

FSA Farm Security administration; 

Federal Security agency 
F S.A. fellow of the Society of Anti- 
quaries (of London) 

FSLIC Federal Savings and Loan In- 

surance corporation 

FS.S. fellow of the Statistical society 

(of London) 
ft foot; feet 

FTC Federal Trade commission 

ft lb. foot pound(s) 

fur. furlong (s) 

f.v. ( folio verso) on the back of the 

page 

FWA Federal Works agency 

F Z S. fellow of the Zoological society, 

London 

g gram(s) 

gal. gallon (s) 

GAO general accounting office 

G. AR. Grand Army of the Republic 

ga z. gazette, gazetteer 

G.B.E. (Knight, Dame) Grand (Cross, 

Order) of the British Empire 
GCA ground controlled approach 

gcal. gram calorie (s) 

G.C.B. (Knight) Grand Cross (of the 

Order) of the Bath 

G.C I E, (Knight) Grand Commander 

(of the Order) of the Indian 
Empire 

G C.M.G. (Knight) of the Grand Cross (of 
the Order) of St. Michael and 
St. George 

G.C.S.I. (Knight) Grand Commander 

(of the Order) of the Star of 
India 

G.C.V.O. (Knight) Grand Cross of the 

(Royal) Victorian Order 
gen. genitive; general 

Gen. general (title) 

Ger. German 

G.H.Q. general headquarters 

gi. gill(s) 

G.I. government issue, a U.S. soldier 

G.M.T. Greenwich mean time 

G.OC. general officer commanding 

G.O.P. Grand Old Party (Republican) 

Goth. Gothic 

Gov. governor 

govt. government 

GPO government printing office 


G P.O, 

general post office 

Gr 

Greek 

gr. 

gram(s) 

ha 

fiectaie(s)_ 

hdkf 

handkerchief 

hdqrs 

headquarters * 

Heb , Hebr Hebrew (s) 

her. 

heraldic, heraldry 

fag 

hectogram (s) . 

H.H. 

His or Her Highness ; His Holi- 
ness (the pope) 

bbd 

hogshead(s) 

HHFA 

Housing and Home Finance 
agency 

HIH 

His or Her Imperial Highness 

HIM. 

His or Her Imperial Majesty 

HJS. 

(flic jacet sejndtus) here lies 
buried 

hi. 

hectolitre (s) 

HLBB 

Home Loan Bank board 

hm. 

hectometre (s) 

HM 

His or Her Majesty 

HM S. 

His or Her Majesty’s ship, or 
service 

H.MSO. 

His or Her Majesty’s stationery 
office 

HOLC 

Home Owners’ Loan corporation 

Hon 

honourable, honorary 

hosp 

hospital 

hp. 

horsepower 

HQ 

headquarters 

HR 

house of repiesentatives; house 
of representatives bill 

hr 

hour(s) 

HRH. 

His or Her Royal Highness 

HSH. 

His or Her Serene Highness 

ht 

height 

ib , ibid. 

(ibidem ) in the same place 

ICAO. 

International Civil Aviation 
organization 

ICC 

Interstate Commerce Com. 

Ice!. 

Icelandic 

I.C. 4-A 

Intercollegiate Association of 
Amateur Athletics in America 

id. 

(idem) the same 

i e. 

(id est) that is * 

I.E.F C. 

International Emergency Food 
committee 

IG. 

inspector general 

ih p. 

indicated horsepower 

IHS 

a symbol representing the Greek 
name of Jesus 

ILG.W.U. International Ladies’ Garment 
Workers’ union 

ill., illus. 

illustration ; illustrated 

1 L 0. 

International Labour organiza- 
tion 


ILS 

imp. 


m. 

l nc. 
incl. 
incog, 
ind. 

l nd. 
indiv. 
inf 
inf. 
init. 

I N.R I. 


IN.S. 

ins. 
insp. 
Inst, 
inst. 
instr. 
insur. 

int. 

internat. 

introd. 

inv. 

invt. 

1.0. F. 

1.0. G.T. 


imperative; imperfect (tense) ; 
imperial; (imprimatur) let it 
be printed 
inch(es) 
incorporated 
inclosure; inclusive 
(incognito) unknown 
index 
Indian 
individual 
infantry; infinitive 
(infra) below 
initial 

(Iesus Nazarenus Rex ludaeor - 
tint) Jesus of Nazareth, King 
of the Jews 

International News service 

insurance 

inspector 

institute; institution 

instant, the present month 

instrument 

insurance 

interest 

international 

introduction ; introductory 

invoice 

inventory 

Independent Oyder of Foresters 
•Independent Order of (Jood 
Templars 



It. 
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10.0. F. ' Independent Order of Odd 

Fellows 

1.0. U. I owe you 

X.Q. intelligence quotient 

i. q. ( idem quod) the same as 

Irish f 

International Refugee 

organization 

l s. islands 

1.5.0. (Ccmpamon 0 ^ the) Imperial 

l t. , Ital. Italian'^ 

it., ital. italics 

I T.O. International Trade organization 

I T.U. International Telecommunica- 
tions union r 

IW.W. Industrial Workers of the 

World 

J., Jour, journal 

JAG. judge advocate general 

Jav. Javanese 

J C D. doctor of civil law 

J. D. doctor of laws 

j. g. junior grade 

jour. journal; journey 

J P. justice of the peace 

Jr. junior 

k. carat (s) 

K. Kelvin 

K.B.E. Knight (Commander of the 

Order) of the British Empire 

K.C. king’s counsel; Knights of Col- 

umbus 

kc. kilocycle (s) 

K.C.B. Knight Commander (of the 

Order) of the Bath 

K.C.I.E. Knight Commander (of the 

Order) of the Indian Empire 

K.C.M.G. Knight Commander (of the 

Order) of St- Michael and St. 
George 

K.C. SI. Knight Commander (of the 

Order) of the Star of India 

K.C.V.O. Knight Commander of the 

0 (Royal) Victorian Order 

K.G. Knight (of the Order) of the 

Garter 

kg. kilogram (s) 

kg.cal. kilogram calorie (s); kilo- 

'calorie(s) 

K.K.K. Ku Klux Klan 

kl. kilolitre (s) 

K.L.M. Koninklijke Luchtvaart Maats- 

chappy voor Nederland en Ko- 
lonien N.V. (Dutch airline) 

km. kilometre (?) 

K.P. j .a . Pythias; Knight (of 

tre Orj..) of St. Patrick 
(Brit.); kitchen police 
kr. kroner; krona; kronur 

Kt. knight 

K. T. Knight (s) Templar; Knight (of 

the Order) of the Thistle 
(Scot.) 

kv. kilovolt (s) 

kva. kilovolt ampere (s) 

kw. kilowatt(s) 

kw.hr. kilowatt hour(s) 

1. litre (s) 

l.j 11. line(s) 

L. , £ (libra) pound(s) (money) 

L., lib. (liber) book 

lat. latitude 

Eat. Latin 

lb. (libra) pound (s) (weight) 

he. lower case; letter of credit 

toe . 

dt» ( loco citato) in the place cited 

L.C, landing craft; Library of 

Congress; lord chamberlain ; 
lord chancellor 

L.C.C. London County council 

LXhJ* lord chief justice 

L.G. Low German 

L.H.D. doctor of humanities 

; „ (tibep) book; library: librarian 

Lieut., Lt. lieutenant • 

Lieut. Col, lieutenant colonel 
Lieut. Com .lieutenant commander 
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Lieut. Gen. lieutenant general 
lin. linear 

Linn. Linnaeus; Linnaean 

iiq. liquid 

lit. literally; literature; literary 

Lith. Lithuanian 

lith. lithograph; lithography 

Litt D. doctor of letters 

L.J. lord justice 

L L , L. Lai. Low Latin ; Law Latin 

LL.B. bachelor of laws 

LL D. doctor of laws 

loc. dt . (loco citato) in the place cited 

log logarithm 

long. longitude 

log . ’logtJ.lur ; ne (or she) speaks 

LP long-p.a (phonograph 

records) 

L P.S. lord privy seal (Brit ) 

L.R.A.M. Licentiate of the Royal Acad- 
emy of Music (Brit ) 

L.R.C.P. Licentiate of the Royal College 
of Physicians (Brit.) 

L.R C.P.E. Licentiate of the Royal College 
of Physicians, Edinburgh 
LR.C.S. Licentiate of the Royal College 
of Surgeons (Brit ) 

L S. (locus sigilli) place of the seal 

L S.A. Licentiate of the Society of 
Apothecaries 

1 s.d. ( librae , solidi , denarii) pounds, 

shillings, pence 
L.SD. landing ship dock 

LSM. landing ship medium 

L. S.T. landing ship tank 

l. t. long ton(s) 

Ltd. limited 

Luth. Lutheran 

ns- married ; metre (s) ; minim ; mas- 

culine; miiii- 

M. ( meridies ) meridian, noon; 

mark(s) ; (mille) thou- 
sand (s) ; monsieur 

M.A. master of arts 

Maj. major 

Maj. Gen. major general 

Marq. marquis 

masc. masculine 

max. maximum 

M.B.E. Member (of the Order) of the 

British Empire 
me. megacycle (s) 

M.C. master of ceremonies; member 

of congress; military cross; 
medical corps; marine corps 

M.D. doctor of medicine 

mdse. merchandise 

M.E. Middle English; mechanical 

engineer; mining engineer 
mech. mechanics ; mechanical 

med. medicine; medical; mediaeval 

mem . (memento) memorandum 

m. e.p. mean effective pressure 

Messrs., 

MM. messieurs 

Met. metropolitan 

Meth. Methodist 

Mev million electron volt(s) 

m.f. (mezzo forte) moderately loud 

mfd. , mfg. manufactured ; manufacturing 

mfrs. manufacturers 

mg. milligram (s) 

Mgr. monsignor ; manager 

m.g.s. metre-gram-second (s) 

M.H.G. Middle High German 

mi. mile(s) 

M.I.E.E. member of the Institution of 

Electrical Engineers (Brit.) 
mil., milit. military 

M.I.M.E. member of the Institution of 

Mining Engineers (Brit.) 

M.LMech. 

E. member of the Institution of 

Mechanical Engineers (Brit.) 
min. minute (s) ; minimum 

MinJPlen. minister plenipotentiary 
misc. miscellaneous 

ml. millilitre (s) 

ML Mediaeval, or Middle, Latin 


MLB 

r. 

Maritime Labor board 

M.Litt. 

master of letters 

Mile. 

mademoiselle 

mm. 

millimetre (s) 

him 

millimicron (s) 

Mme(s). 

madame; mesdames 

mini. 


M.O. 

med:ca. ouLcc. ; money order 

mo. 

month 

mod. 

modem; ( moderate ) moder- 
ately fast 

M.O I. 

ministry of information (Brit.) 

mol. 

molecule (s) 

mol wt. 

molecular weight 

m.p 

melting point 

M.P. 

member of parliament ; military 
police 

m p.h. 

miles per hour 

Mr 

mister 

M.R. 

Master of the Rolls (Brit ) 

M.R.A.S. 

member of the Royal Asiatic 


society (of Great Britain and 
Ireland) ; member of the 
Royal Academy of Science 
(Brit.) 

M.R C.P. member of the Royal College of 
Physicians (London) 

M.R.C.S. member of the Royal College of 
Surgeons (Brit.) 

M.R.C V.S. member of the Royal College of 



Veterinary Surgeons (Br’t ) 

M.R.P. 

(Mouvemen A cou- 

loir e ) Re:, ^ - can " r ^ A e * 
movement (Fr.) 

Mrs, 

mistress 

ms., mss. 

manuscript ; manuscripts 

M.S., M.Sc.master of science 

Msgr. 

monsignor 

M.S.T. 

mountain standard time 

Mt., mts. 

mount, mountains 

u 

micron (s) ; micro- 

/XV 

microvolt (s) 

mus. 

museum; music; musical 
millivolt (s) 

mv 

M.V.O. 

member of the (Royal) Vic- 
torian Order 

myth. 

mythology; mythological 

n. 

noun 

n., nn. 

note(s) 

N. 

north 

N.A. 

National Academician 

N.A.A.C.P. National Association for the Ad- 
vancement of Colored People 

N.A.B. 

National Association of Broad- 
casters 

N.A.C. 

National Arts club 

NACA 

National Advisory Committee 
for Aeronautics 

N.A.M. 

National Association of Manu- 
facturers 

N.A.N.A. 

North American Newspaper al- 
liance 

NA.S. 

National Academy of Sciences 

nat. 

national; natural 
nautical 

naut. 

nav. 

naval; navigation 

n.b . 

(nota bene) note well, take 
notice 

NBC 

National Broadcasting company 

N.C.A.A. 

National Collegiate Athletic 
association 


N.C.O, 

noncom. 

N.C.W.C. 

N.C.Y.C. 

N.E. 

N.E.A. 


N.E.D. 

N.E.L.A. 

nemxon. 

N.E.P. 

neut. 

New Test., 
N.T. 


noncommissioned officer 
National Catholic Welfare 
conference 

National Catholic Youth council 
northeast 

Newspaper Enterprise associa- 
tion; National Education 
association v 

New English Dictionary 
National Electric Light Assoc. 
(nemine contradicente) no one 
contradicting; unanimous 
New Economic policy 
(U.S.S.R) 
neuter 

New Testament 



25 


NF.S. 
•N Gr. 
N H.I. 


MIRA 

NKVB 


NL 
NLRB 
NMB 
NMU. 
NNE 
NNW. 
no. 
nom 
non seq. 
Nor, 
Norm. 
NP 
npt. 

NRA 

NRPB 

N» 

N. W 
NWLB 
NYA 
ob 

OBE. 

obj. 

obs. 

OC 

oc. 

ocs. 

OD. 

O. E. 

O E.E.C. 


OEM 

OES 

OEW 

OF. 

OFF 

off. 

O. Gael. 

OGR 

O.H.G. 

O.H.M.S* 

OM. 

O.N. 


op. 
OPA 
op cit . 
OPM 


opp 

.R.C, 


orch. 


org. 

orig. 

O.S. 

O.S.A. 

O.S.B. 

OSF. 

OSRD 


OSS 

O.T. 

O.T.C, 

O.T.S, 

OWI 

0X032. 


02 . 

P., pp. 

P. 

P.A.C. 


par. 

pari. 


National Fin? service (Brit.) 
New Gieek 

National Health insurance 
(Brit ) 

National Industrial Recovery act 
or administration 
(■ Narodnyi Komis lariat Vnu- 
trennykh Del) Peoples Com- 
missariat of Internal Affairs, 
including soviet seciet state 
police 
New Latin 

National Labor Relations board 
National Mediation boaid 
National Maritime union 
noith-northeast 
north-noi th west 
C numero ) number 
nominative, nominated 
(non sequitur) it does not follow 

Norman 
notary public 

normal (blood) pressure and 
temperature 

National (Industrial) Recovery 
administration 

National Resources Planning 
board 

New Style (calendai) 
northwest 

National War Labor board 
National Youth administration 
( obiit ) he (or she) died 
Order of the British Empire 
objective, objection 
observation , observatory ; ob- 
solete 

Office of Censorship 
officer commanding 
Officer Candidate school 
officer of the day; olive drab; 

overdraft 
Old English 

Organization for European 
Economic Cooperation 
Office for Emergency Manage- 
ment 

Office of Economic Stabilization 
Office of Economic Warfare 
Old French 

Office of Facts and Figures 

official 

Old Gaelic 

Office of Government Reports 
Old High German 
on His or Her Majesty’s service 
Order of Merit (Brit.) 

Old Norse 
opus; opera 

Office of Price Administration 
( opere citato) in the work cited 
Office of Production Manage- 
ment 

opposite; opposed 
Officers’ Reserve corps 
orchestra 

organic; organized 
original ; origin ; originally 
Old Style (calendar) ; Old Saxon 
Order of St. Augustine 
Order of St. Benedict 
Order of St. Francis 
Office of Scientific Research and 
Development 

Office of Strategic Services 
Old Testament 

Officers’ Training camp or corps 
Officers’ Training school 
Office of War Information 
(< Oxonia , Oxoniensis ) Oxford ; of 
Oxford 
ounce (s) 
page; pages 
(piano) soft 

Political Action committee 
(C.LO.) 
paragraph 

parliament ; parliamentary 
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P.A.SX 

Professional Associate of the 
(Chartered) Snivelers’ Insti- 
tution (Brit.) 

pat. 

Patent 

paid 

patented 

Pat. Off. 

patent office 

payt. 

payment 

pc. 

piece 

PC 

patrol craft (boat) 

P.C. 

pi iv> councillor, police consta- 
ble 

police department 

PD. 

pd 

paid 

PE 

Protesta“‘* 

per, pers 

peison; 

pert 

pertaining 

PETN 

pentaei y thntoltetramti ate 

pi 

(piii forte) a little louder 

PFC. 

puvale Hi st class 

pfd 

preferxed 

phar. 

— * 

Ph B. 

, ' j , 

Ph C. 

.... i . ■ 

Ph B. 

doctor of philosophy 

phr 

phrase 

phys 

physics 

pinx.. pxt. 

(pinxtt) he or she painted it 

pizz. 

(pizzicato) plucked 

pk. 

peck(s) 

Pkg. 

package (s) 

pi. 

plural, place, plate 

PM. 

past master, postmaster, (post 
meridiem) afternoon, provost 
marshal 

PO. 

post office , postal order 

POD. 

post office department 

P.0 E. 

port of embarkat or. 

pop 

population 

p 0 w. 

prisoner of war 

p.p. 

parish priest 

pp. 

(pianissimo) very soft 

p.p.C. 

(pour prendre conge) to fake 
leave 

P.P.S. 

( post postscriptum) an addi- 
tional postscript 

?.R. 

(populus Rom anus) the Roman 
people 

pr. 

pair, price; pronoun 

PRA 

Public Roads administration 

prep. 

preposition 

pres. 

president; present 

Presb. 

Presbyterian 

press. 

pressure (s) 

prin. 

principal 

proc. 

proceedings 

Prof. 

professor 

pron. 

prop., 

pronoun , pronunciation 

propr. 

proprietor 

prov. 

provisional; provost; province 

prox. 

(proximo [mense]) next month 

Prus. 

Prussian 

P.S. 

(postscriptum) postscript 

pseud. 

pseudonym 

PS.T. 

Pacific standard time 

pt. 

p.t. or pro 

part; pint(s) ; point; port 

tem. 

(pro tempore) for the time be- 

PT 

mg 

motor torpedo (boat) 

P.T. A. 

National Congress of Parents 
and Teachers 

PTM 

pulse time modulation 

P.T.Q. 

please turn over 

pub. 

publication; published; public 

pvt. 

private 

PWA 

Public Works administration 

pwt. 

pennyweight 

q„ ql. 

Q-> Qu. 

quintal 

or Qy. 

query; question 

Q.E.D. 

(quod erat demonstrandum) 
which was to be demonstrated 

Q.E.F. 

( quod erat faciendum) which 
was to be dene 

ql. 

(quantum . o* t ' „s much as you 
please 

Q.M. 

quartermaster 

Q.M.C. 

quartermaster corps 


QM G. 

quartermaster general 

qr. 

q s. or 

quarter; quarteily; quire 

quant. 

{quantum suficit) as much as 

sujj . 

is sufficient 

qt. 

quart (s) 

QT. 

?on the) quiet 


(quod vide) which see; (quan- 
* turn vis ) as much as you will 

R- 

(rex, regina) king, queen; (re- 
cipe) take 

R.A, 

rear admiral ; Royal academy 
(of Arts, London), royal art; 
royal artillery 

rabb. 

rabbinical 

rad. 

(radix) root 

RAF. 

royal air force 

raV 

( rallenlandif ) gradually slower 

RAM 

Ro\a! Academy of Music (Brit ) 

R A M C. 

royal army medical corps (Biit ) 

R & I. 

(rex et imperator) king and em- 

R A.S C. 

.. .t service corps (Brit ) 

RB.A. 

Koyai (Society of) British Art- 
ists 

RC. 

Roman Catholic ; Red Cross 

RCA 

Radio Corporation of America 

R C A F. 

Royal Canadian air force 

RE. 

royal engineers (Brit ) 

Re. 

Reaumur’s thermometrical scale 

REA 

Rural Electrification administra- 
tion 

reed. 

received 

reg, regt 
Reg. Prof. 

regiment 

regius professor 

lei. 

religion; relative 

Rep, 

Republican; report; representa- 
tive 

ret. 

retired 

rev. 

revolution; revenue 

Rev. 

reverend 

RFC 

Reconstruction Finance corpora- 
tion 

RF.D. 

rural free delivery 

Rh 

Rhesus factor 

R.I.B.A. 

Royal Institution British 
Architects 

R.I.P. 

( recuiescat in pace) may he or 
^he in peace 

rit. 

(ritardando) gradually slower 

rlv. 

river 

R.M. 

royal marines; resident magis- 
trate 

R.M.A. 

Royal Military academy (Wool- 
wich) 

R.M C. 

Royal Military college (Sand- 
hurst) 

R.N. 

royal navy ; registered nurse 

R N.V.R. 

royal navy volunteer reserve 

ro. 

rood 

Rom. 

Roman; romance 

Reserve Officers’ Training corps 

R.O.T.C. 

r.p.m. 

revolutions per minute 

r.p.s. 

revolutions per second 

RR. 

railroad 

RRB 

Railroad Retirement board 

R.S.V.P. 

(rdpondez s’U vous plait) please 
reply 

Rt. Hon. 

right honourable 

Rt. Rev. 

right reverend 

R.V. 

revised version (Bib.) 

Ry. 

railway 

s. 

( solidus ) shilling 

S* 

San; south 

s. 

senate bill 

S.A.E. 

Sans., 

Society of Automotive(Engineers 

Sansk. 

Sanscrit; Sanskrit 

S.A.R. 

Sons of the American Revolu- 
tion 

Sax. 

Saxon 

SBA 

standard beam approach 

sc., ss. 

(scilicet) namely 

S.C. 

signal corps 

sc. or scr. 

scruple 

S.C, 

small capital letters 

S.C.A.P. 

supreme commander for the Al- 
ii a A * 


• lied Powers % 
ScJD. doctor* of science 
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sci. 

sculp., SC.J 
sculpt. 


$d* 


S.E. 

sec 

sec. 

SEC 

Secy. 

sen. 

seq. , sq 
seqq. 

ser. 
sf. 

sgt , sergt 
S H.A.E.F. 

sic 

sin 

sing. 

666 

SJ. 

Slav. 

SMA 

Soc 

sop. 

SOS 

sost. 

SP. 

sp 

SPAB 

SPAR 


SP.C A 

SPCC. 

spec. 

specif. 

SPG. 

sp gr. 
sq. 
sq ft. 

Sr. 

Sr;a 

SR. O. 
Srta. 

SS. , s s. 
SSB 

S S.E. 
SS.W. 
st. 

St. 

Sta. 

stac. 

Ste. 

S.T P. 
str. 
subj. 
sup. 
supp., 
suppl. 
supt 
surg, 
s.v. 


S.W.O.C. 


ABBREVIATORS— A.B.C. POWERS 


♦ 

science 

( sculpsit ) he or she carved or 

(si-v .VO , (appointing) 

day (on which to assemble 
again) 
southeast 
secant 

section; second (s) 

Securities and Exchange Com. 

secretary 

senate; senator 

(sequens, sequentia) the follow- 
ing 

senes „ 

( sforzando ) with emphasis 
sergeant 

supreme headquarters Allied Ex- 
’juIuum force 
literally; so 
sine 

singular 

hexachlorobenzene, insecticide 
for intestinal parasites 
Society of Jesus 
Slavonic 

Surplus Marketing administra- 
tion 
society 
soprano 

wireless distress signal at sea 
(sostenuto) sustained 
shore patrol 
spelling 

Supply, Priorities and Alloca- 
tions board 

women’s reserve of the United 
States coastguard (contrac- 
tion of coast guard motto, 
semper paratus [always pre- 
pared] ) 

Society for the Prevention of 
Cruelty to Animals 
Society for the Prevention of 
Cruelty to Children 
special; specification 
specifically 

Society for the Propagation of 
the Gospel (Brit ) 
specific gravity 
square; squadron 
square foot ; square feet 
senior; sehor 
senora 

standing room only 
senorita 

saints; steamship 
Social Security board 
south-southeast 
south-southwest 
stanza 

Saint ; strait ; stone ; street 
santa; station 

(staccato) distinct; separated 
sainte 

professor of sacred theology 
strait (s) 

subject; subjunctive 
(supra) above 

supplement 
superintendent 
surgeon ; surgery 
(sub voce) under the word (or 
heading) 

Steel Workers Organizing Com. 


sym. 

symbol 

syn. 

synonym; synonymous 

t., tsp a 

teaspoon (s) 

T. 

ton(s) 

tan 

tangent 

tart. 

tartaric 

TASS 

(Telegraphnoye Agenstvo Sov - 
yetskovo Soyuza) soviet news 

t.b. 

agency 

tubercle bacillus, tuberculosis 

Tbs., Tbsp. 

tablespoon (s) 

T C A. 

Trans-Canada Air Lines 

TE. 

topographical engineer 

terr. 

territory 

Teut. 

Teutonic; teuton 

t.i d. 

(ter in die ) three times daily 

N 

TNT. 


tp. 

township 

tr. 

translated ; translator ; trans- 
pose; treasurer; trustee 

trans. 

transferred; transaction; trans- 
lation 

treas. 

treasurer ; treasury 

trem. 

(tremolo) trembling; fluttering 

trig. 

trigonometry 

T.U C. 

Trades Union congress or coun- 
cil (Brit.) 

TV 

television 

TVA 

Tennessee Valley authority 

2,4-D 

a weed killer 

twp 

township 

TWIT. 

Transport Workers’ union (Brit ) 

typ. 

typographer 

U., Univ. 

university 

U.AW. 

United Automobile Workers 

u c. 

upper case 

UDC. 

United Daughters of the Con- 
federacy 

UES, E S r 

p r’cct’ostr.ti: unit(s) 

ult. 

(/-' t" (month) 

UMT 

universal military training 

UM.W, 

United Mine Workers 

U.N 

U.NE.S.- 

United Nations 

c.o. 

United Nations Educational, 
Scientific and Cultural organ- 
ization 

Unit 

Unitarian 

U N.R.R.A. United Nations Relief and Re- 
habilitation administration 

U.P. 

United Press 

U.S. 

(ubi supra ) in the place above 
mentioned 

U.S A. 

United States army 

U S C.G. 

United States coast guard 

USES 

United States employment serv- 
ice 

USFET 

U.S. forces in the European 
theatre 

USHA 

United States Housing authority 
or administration 

USIS 

U S, Information service 

U.S.M. 

United States mail 

U S.M.A. 

United States Military academy 

U S.M.C. 

United States marine corps 

U.S.N. 

United States navy 

U S.N.A. 

United States Naval academy 

U S N.R. 

United States naval reserve 

U.S.O. 

United Service organizations 
(for National Defense) 

U.S.P. 

United States Pharmacopoeia 

USPHS 

U S public health service 

U.S.S. 

Unitea States ship ; United 
States senate 

USS.S. 

United States secret service 

U.S.W.A, 

United Steel Workers of America 

V. 

( versus ) against 


V. 

volt(s; 

v. or vid. 

(vide) see 

V., vs. 

verse 

V 

victory (World War II ; as in V- 
mail, V-for-Victory, etc ) 

V. 

verb; violin 

VA 

Veterans’ administration 

V.A. 

vicar apostolic; vice-admiral 

val. 

valley 

Vat. 

Vatican 

VC. 

vice-chancellor ; Victoria cross 

V.D. 

venereal disease 

V-E 

victory in Europe (World War II) 

vers. 

versed sine 

vet. 

veterinary; veteran 

V F.W. 

Veterans of Foreign Wars 

VG. 

vicar general 

VHF 

very high frequency 

vil. 

Vis., Vise., 

village, vilayet 

Visct. 

viscount 

viz. 

(videlicet) namely 

V-J 

victory in Japan (World War II) 

v.l. 

(varia lectio) variant reading (s) 

vocab. 

vocabulary 

V-i 

(Vergeltungswaffe, eins * ven- 
geance weapon one) German 
buzz-bomb 

vol. 

volume (s) ; volunteers, volcano 

vox pop. 

(vox; populi) voice of the people 

VP. 

vice-president 

v.s. 

(vide supra) see above 

VS. 

veterinary surgeon 

W. 

west 

w. 

watt(s) 

women’s army corps 

WAC 

WAAF. 

women’s auxiliary air force 
(services) (Brit.) 

WAFS 

women’s auxiliary ferrying 
squadron 

women’s air force service pilot 

WASP 

watt hr. 

watt hour(s). 

WAVES 

women appointed for volunteer 
emergency service (United 
States naval reserve) 

W.C.T.U. 

Womans Christian Temperance 
union 

WFA 

war food administration 

W.F.T U 

World Federation of Trade Un- 
ions 

WHO 

World Health organization 

WLB 

War Labor board 

WMC 

War Manpower commission 

WPA 

Work Projects administration 

WPB 

War Production board 

WRA 

WRENS, 

War Relocation authority 


W R.N S. women’s royal naval service 
W.S, writer to the signet (in Scotland) 

(equivalent to attorney) 

WSA War Shipping administration 

wt. weight 

yd. yard(s) 

Y.M.C.A. Young Men’s Christian associa- 

tion 

Y.M - 

Cath.A. Young Men’s Catholic associa- 
tion 

YMH.A. Young Men’s Hebrew associa- 
tion 

Y.P S.C.E. Young People’s Society of Chris- 
tian Endeavor 

yr. year(s) ; younger; your 

Y.W C.A. Young Womens Christian as- 
sociation 

Y. W.H.A. Young Women’s Hebrew asso- 

ciation 

Z. S. zoological society 


ABBREVIATORS, officials in the* papal chancery, whose 
business was to draft the pope’s bulls, briefs and consistorial de- 
crees before these were written out m extenso by the scrip tores. 
The> are first mentioned in Extravagantes of John XXII. Pius 
II fixed their number at 70, and formed them into a college of 
prelates Pius VII reduced their number to 17. The college was 
abolished in i£o8 by Pius X who transferred its duties to the 
Collegium Pronotanornm Apostolic arum, (See Curia Roman a.) 


A.B.C. POWEHSw 1 designation which came into use 
shortly before 'V„> Id Y\ j - I for the three leading South Ameri- 
can powers — Argentina, Brazil and Chile. For many years previ- 
ously a current of opinion had prevailed in several republics of 
South America favouring an alliance to counteract certain politi- 
cal tendencies of the United States and particularly the Monroe 
Doctrine. Recalling unsettled boundaries and other political prob- 
lems, statesmen of certain Latin American republics had, from 
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time to time, provided for arbitration agreements or other means 
of mutual assistance in case of emergencies. Among such was the 
treaty^ between Brazil and Chile in 1899; between Argentina and 
Chile m 1902; and between Argentina and Brazil in 1905. These 
pacts have been regarded as the forerunners of the three-power 
entente cor dial that gradually developed and was discussed at the 
first Pan-American Scientific Congress, held at Santiago, Chile, 
m 1908—09. In 1915 Argentina, Brazil and Chile concluded among 
themselves a group of treaties of peace and arbitration 

On April 25, 1914, when war between the United States and 
Mexico appeared imminent, the Governments of Argentina, Bra- 
zil and Chile, through their diplomatic representatives at Washing- 
ton, Dr. Romulo S Naon, Sr. Domicio da Gama, and Don Eduardo 
Suarez, respectively, addressed the secretary of State of the 
United States tendering their services as mediators. This media- 
tion was accepted by President Woodrow Wilson, who appointed 
as United States delegates Justice Joseph R. Lamar and Frederick 
W. Lehmann, while Mexico chose as her representatives Sres. 
Emilio Rabasa, Augustin Rodriguez and Luis Elguero These 
A B.C. mediators, together with the Americans and the Mexi- 
cans, met in a series of sessions at Niagara Falls, Canada. The 
deliberations began on May 18, 1914, and were continued until 
August of the same year The result of the conference was thus 
summarized by the Brazilian delegate, Senhor da Gama, as fol- 
lows: “We have established, through agreement between the 
parties most directly interested, and in complete harmony with 
the sentiments of the Government of the United States, that 
it is a principle of American policy to have our national problems 
always given a fair examination and settled without foreign inter- 
ference ” (W. A. R ) 

ABDALLATIF or Abd-ul-Latif (1162-1231), physician 
and traveller, . was bom and died in Baghdad. A memoir of 
Abdallatif, written by himself, has been preserved with additions 
by Ibn-Abu-Osaiba (Ibn abi Usaibia), a contemporary. He visited 
Mosul, Damascus and Egypt and then joined the circle of learned 
men whom Saladin gathered around him at Jerusalem. He taught 
medicine and philosophy at Cairo and at Damascus for a number 
of years, and afterwards, for a shorter period, at Aleppo. 

Of the numerous works — mostly on medicine — which Osaiba 
ascribes to him, one only, his graphic and detailed Account of 
Egypt , appears to be known in Europe. The manuscript, discovered 
by Edward Pococke, the Orientalist, and preserved in the 
Bodleian Library, contains a vivid description of a famine caused 
by the Nile failing to overfiow its banks. It was translated into 
Latin by Professor White of Oxford in 1800 and into French, with 
valuable notes, by De Sacy in 1810. 

\ABD-AR~RAHMAN, the name borne by five princes of 
the Omayyad dynasty, amirs and caliphs of Cordova. 

Abd-ar-Rahman I. (756-788) founded the branch of the 
family which ruled for nearly three centuries in Mohammedan 
Spain. When the Omayyads were overthrown in the East by the 
Abbasids, Abd-ar-Rahman ibn Moawya, grandson of the caliph 
Histram, was a young man of about 20 years of age. Together 
with his brother Yahya, he took refuge with Bedouin tribes in the 
desert. The Abbasids hunted their enemies down without mercy. 
Yahya was slain, and \Abd-ar-Rahman saved himself by fleeing 
first to Syria and thence to northern Africa which had fallen into 
the hands of local rulers, formerly amirs or lieutenants of the 
Omayyad caliphs, but now aiming at independence. In the midst 
of all his perils, which read like stories from the Arabian Nights , 
\Abd-ar-Rahman had been encouraged by a prophecy of his great- 
uncle Maslama that he would restore the fortunes of the family. 
He was followed in all his wanderings by a few faithful clients of 
the Omayyads. In 755 he was in hiding near Ceuta, and he sent 
an agent over to Spain to ask for the support of other clients of 
the family, descendants of the conquerors of Spain, who were 
numerous, in the province of Elvira, the modern Granada. On 
the invitation of his partisans he landed at Almunecar, to the east 
of Malaga, on Aug. 14, 755. In the course of 756 a campaign was 
fought in the valley of the Guadalquivir, which ended, on May 
16, in the defeat of the emir Yusuf outside Cordova. Abd-ar- 
Rahman’s army was so ill provided that he mounted almost the 
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only good war-horse in it; he had no banner, and one w r as 
improvised by unwinding a green turban and binding it round the 
head of a spear The turban and the spear became the banner of 
the Spanish Omayyads. Yusuf recognized Abd-ar-Rahman as 
emir of Spain in July 756. 

Abd-ar-Rahman II. (822-852)^ son of the emir Hakam, was 
one of the weaker of the Spanish Omayyads He was a prince 
w r ith a taste for music and literature. 

Abd-ar-Rahman III (912-961) was the greatest and the most 
successful of the princes of his dynasty m Spam He succeeded 
his grandfather Abdallah when he was barely 22 and reigned for 
half a century. Abd-ar-Rahman III came to the throne when the 
country was exhausted by more than a generation of tribal con- 
flict among the Arabs, and of strife between them and the 
Mohammedans of native Spanish descent. Spaniards who were 
openly or secretly Christians had acted with the renegades. These 
elements were not averse from supporting a strong ruler who 
would protect them against the Arab aristocracy. These rest- 
less nobles were the most serious of Abd-ar-Rahman ’s enemies. 
Next to them came the Fatimites of Egypt and noithern Africa, 
who claimed the caliphate, and who aimed at extending their rule 
over the Mohammedan world, at least in the west. Abd-ar- 
Rahman subdued the nobles by means of a mercenary army, 
which included Christians. He repelled the Fatimites, partly by 
supporting their enemies in Africa and partly by claiming the 
caliphate for himself. His ancestors in Spain had been content 
with the title of sultan. The caliphate w T as thought only to belong 
to the prince who ruled over the sacred cities of Mecca and 
Medina But the force of this tradition had been so far weakened 
that Abd-ar-Rahman could proclaim himself caliph on Jan. 16, 
929. His worst enemies were always his fellow Mohammedans. 
After he was defeated by the Christians at Alhandega in 939 
through the treason of the Arab nobles in his army he never again 
took the field * 

In the agony of the Omayyad dynasty in Spain, two princes 
of the house were proclaimed caliphs for a very short time, Abd- 
ar-Rahman IV. Mortada (1017), and c Abd-ar-Rahman V. Mosta-^ 
dir (1023-24) . Both w r ere the mere puppets of factions, who 
deserted them at once. Abd-ar-Rahman IV. w r as murdered in the 
year in which he was proclaimed, at Guadiz, when fleeing from a 
battle in which he had been deserted by his supporters. Abd-ar- 
Rahman V. w r as proclaimed caliph in Dec. 1023 at Cordova, and 
murdered in Jan. 1024 by a mob of unemployed workmen, headed 
by one of his own cousins. 

The histoiy of the Omayyads in Spain is the subject of the Histoirc 
des Mttmlmani d’Espagne by R. Dozy (Leyden, 1861). See also 
Spain: From a.d. 406 to the Conquest of Granada. 

ABD-EL-AZIZ IV. (1878-1943), sultan of Morocco, son 01 
Sultan Mulai el Hasan III. by a Circassian wife He was 
16 years of age on his father’s death m 1894. By the wise 
action of Si Ahmad bin Musa, the chamberlain of el Hasan, Abd- 
el-Aziz’s accession to the sultanate w r as ensured with but little 
fighting. Si Ahmad became regent and for six years showed him- 
self a capable ruler. On his death in 1900 the regency ended, and 
Abd-elAziz took the reins of government into his own hands, 
with an Arab from the south, el Menebhi, for his chief adviser. 
Urged by his Circassian mother, the sultan sought advice and 
counsel from Europe and endeavoured to act up to it. But dis- 
interested advice was difficult to obtain, and in spite of the un- 
questionable desire of the young ruler to do the best for the 
country, wild extravagance both in action and expenditure re- 
sulted, leaving the sultan with depleted exchequer and the con- 
fidence of his people impaired. His intimacy with foreigners and 
his imitation of their ways w T ere sufficient to rouse fanaticism and 
create dissatisfaction. Europeans were accused of having spoiled 
the sultan and of being desirous of spoiling the country. When 
British engineers were employed to survey the route for a railway 
between Mequinez and Fez this was reported as indicating an 
absolute sale of the country. The fanaticism of the people was 
aroused and a revolt broke out near the Algerian frontier. Such 
was the condition of things when the news of the Anglo-French 
Agreement of 1904 came as a blow *to Abd-el-Azfe, who hg,d relied 
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on England for support and protection against the inroads of 
France. On the advice of Germany he proposed the assembly 
of an international conference at Aigeciras in 1906 to consult 
upon methods of reform, the sultan’s desire being to ensure a 
condition of affairs which would leave foreigners with no excuse 
for interference in the control of the country. The sultan gave 
Ms adherence to the Act of the Aigeciras Conference, but the 
state of rarefy mtc w hich Morocco fell during the latter half of 
1906 t-r.d Ac leg A _v. w of 1907 exposed the weakness of his gov- 
ernment. In May 1907 the southern tribes invited Mulai Halid, 
an elder brother of Abd-el-Aziz, and viceroy at Marrakesh, to 
become sultan, and in the following August Hafid was vorV—cf 
sovereign. In the meantime the murder of Europeans at Casa- 
blanca had led to the occupation of that port by France. In Sep- 
tember Abd-el-Azis arrived at Rabat from Fez to seek the sup- 
port of the European powers against Ms brother. From France he 
was later enabled to negotiate a loan. His leaning to Christians 
aroused further opposition and in January 1908 he was declared 
deposed by the ulema of Fez, who offered the throne to Hafid. 
After months of inactivity Abd-el-Aziz made an effort to restore 
his authority, and quitting Rabat in July he marched on Mar- 
rakesh. His force was completely overthrown (Aug. 19) when 
near that city, and Abd-el-Aziz fled to Settat within the French 
lines round Casablanca. In November he came to terms with his 
brother, and thereafter took up his residence in Tangier as a 
pensioner of the new sultan. ( See Morocco : History .) 

ABB-EL-KABER (i8o7?-i 883), amir of Mascara, the great 
opponent of the conquest of Algeria by France, was born near 
Mascara in 1807 or 1808. His family were sheri fs or descendants 
of Mohammed, and his father, Mahi-ed-Din, was celebrated 
throughout north Africa for his piety and charity. Abd-el-Kader 
received an excellent education in theology and philosophy, in 
horsemanship and in oth^r manly exercises. A pilgrimage to 
Mecca and Medina and to the tomb of Sidi Abd-el-Kader El 
Jalili at Baghdad stimulated his religious enthusiasm. While in 
Egypt in 1827, Abd-el-Kader was impressed by the reforms then 
being carried out by Mohammed Ali, and the knowledge he then 
gained affected his career. Mahi-ed-Din and his son returned to 
Mascara shortly before the French occupation of Algiers de- 
stroyed the government of the Dey (July 1830). Coming forward 
as the champion of Islam against the infidels, Abd-el-Kader was 
proclaimed amir at Mascara in 1832. In a short time he had 
rallied to Ms standard all the tribes of western Algeria. The 
story of his 15 years’ struggle against the French is given under 
Algeria. Up to the beginning of 1842 the contest went in favour 
of the amir; thereafter he found in Marshal Bugeaud an opponent 
who proved, in the end, his master. Throughout this period 
Abd-el-Kader showed himself a born leader of men, a great 
soldier, a capable administrator, a persuasive orator, a chivalrous 
opponent. His ultimate failure was due in considerable measure 
to the refusal of the Kabyles, Berber mountain tribes whose 
Mohammedanism was somewhat loosely held, to make common 
cause with ttr the French. On Dec. 21, 1847 

Abd-el-Kader .. \ ’ k - c ..eneral Lamoriciere at Sidi Brahim. 
On the 23rd, his submission was formally made to the due 
d’Aumale, then governor of Algeria. In violation of the promise 
that he would be allowed to go to Alexandria or St. Jean 
d’Acre, Abd-el-Kader and his family were detained in France, 
where he remained until Oct. 1852, when he was released by 
Napoleon III. on taking an oath never again to disturb Algeria. 
The amir then lived in Brusa, removing in 1855 to Damascus. In 
July 1860, when the Muslims attacked the Christian quarters of 
Damascus. Abd-el-Kader saved large numbers of Christians. 

When the Algerians revolted, Abd-el-Kader, in 1871, counselled 
submission to France. After 1847 he composed a philosophical 
treatise, of which a French translation was published in 1858 under 
the title of Rappel & V intelligent , Avis & Pindiffirent . He also 
wrote a book about the Arab horse. He died at Damascus on May 
26, 1883. 


See Commdt. J. Pichon, Abd el Kader } 1807-83 (1899) » Alex. Belle- 
mare, Abd-el-Kac&r : sa vie politique et mihtaire (1863): Col. C. H. 
ChurciuW, The Llje of Abdel Rader (1867). 


ABDEL KRIM (1881- ), Mohammed ben Abdel Krim 

ei-Khatabe, a Moroccan chief tain, son of a caid of the Bern 
Uriaghe! tribe in the mountainous country that extends inland 
from Aihucemas bay on the Rif coast of Morocco. His lather 
was a person of no particular or family, but, being 

a man of progressive ideas and in contact with the Spaniards at 
Melilla, he gave Ms two sons an education to which few of the 
Riffian tribesmen aspire. While Mohammed, the future Riffian 
leader, was taught Spanish and a smattering of European knowl- 
edge, his brother, Mohammed, was sent to Spain and educated 
as a mining engineer. (It is customary among the peoples of 
northern Africa and Egypt to give brothers the same name if it 
is an illustrious one.) Abdel Krim was employed in the office of 
native affairs at Melilla, while his brother worked in the interests 
of certain mining groups. 

In 1^19 a quarrel between Abdel Krim and General Silvestre, of 
the Spanish army, led to the former’s flight from Melilla. He 
took to the mountains of his tribe, where his brother joined him 
Both swore revenge, and instituted a fierce resistance to the 
occupation of the Rif by the Spaniards. In 1921 Abdel Krim 
avenged himself of the slight he had received from Silvestre. 
With only a few hundred tribesmen, he attacked the Spanish 
advanced post of Anual and captured it. Silvestre was killed, or 
committed suicide. The fall of Anual spread panic through the 
Spanish army of 19,000 men. The Spanish posts were deserted, 
and the troops fled in disorderly retreat. Before the fighting was 
ended 16,000 of the 19,000 men had been massacred. The 
remainder mostly crossed into the French zone. The Riffian 
tribesmen were guilty of every kind of treachery and atrocity, 
their revenge for acts of which they accused the Spaniards, more 
especially that of forcible interference with their women, an 
unpardonable offence in their eyes. The Rifi reached the walls of 
Melilla, and, had they chosen, they could have captured the town 
and massacred its population of 50,000 civilians. But glutted with 
bloodshed and loaded with loot, they desisted. 

This signal defeat of the Spaniards vastly increased Abdel 
Krim’s reputation amongst the tribes. The Jabala, inhabiting 
the western portion of the Spanish zone, joined Ms cause and 
in 1924 the Spaniards were obliged to abandon all their inland 
positions and retreat on Tetuan and the sea, suffering heavy 
losses in the retirement. By the end of that year Abdel Krim, 
having rid himself by capture of his only rival, Raisuli, was 
master of the situation, and set to work to prepare a fresh 
campaign against the Spaniards. But a new danger threatened 
him from the south. The French, gradually occupying the zone 
to which they laid claim under existing treaties, were advancing 
northward, and Abdel Krim was forced to go to the aid of the 
threatened tribes. His army and the revolted tribesmen invaded 
the French protectorate, and by June 1925 threatened Fez. 

French reinforcements were hurriedly dispatched from France 
and Algeria, and by October the French protectorate territory 
was clear of the enemy, and a French army of 160,000 men, 
under Marshal Petain, was on the borders of the Rif. In 
September the Spaniards had successfully disembarked a force in 
Aihucemas bay and Ajdir had been taken. By Nov. 1, 1925 the 
French and Spanish armies had been obliged by the weather to 
abandon an active campaign, and were digging themselves into 
winter quarters, but Abdel Krim, though weakened and threat- 
ened, was by no means beaten. This man of great ability and 
astounding energy fortified his mountain fastnesses and collected 
new forces to continue his campaign against two European armies, 
but in vain. He surrendered to France in May 1926, and was 
exiled to the island of Reunion. See Morocco : History . 

See Walter Harris, France , Spain and the Rif (1927). 

(W. B. H.) 

ABDERA, ancient town, coast of Thrace, near the mouth of 
the Nest os, almost opposite Thasos. Its mythical foundation was 
attributed to Heracles; historically it was a colony from Clazo- 
menae in the 7th century b.c. But its prosperity dates from 544 
b.c., when the majority of the people of Teos migrated to Ab- 
dera to escape Persian oppression (Herod, i. 168). The town 
seems to have declined in importance after the middle of the 4th 
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century. The air of Abdera was proverbial as causing stupidity; 
but among its citizens was the philosopher Democritus. The ruins 
on Cape Balastra cover seven small hills, and extend from, an 
east to a west harbour; on the south-west hills are remains of 
the mediaeval settlement of Polystylon. 

See Mittkeil d. deutsck Inst Athens , xii (1887), p 161 (Regel), 
Mew. de l’ Acad des Inscriptions 211, K F Hermann, Ges 

Abk, 90-111, 370 ff ; S Thrace and Illyria (1926) , 

Pauly -WIssowa, s v. 

ABDERA, an ancient seaport on the south coast of Spain, 
between Malaga and New Carthage, in the district inhabited by 
the Bastuli Founded by the Carthaginians, it became an impor- 
tant town in the Roman province of Hispania Baetica. It was on 
a hill above the modem Adra (q.v.)- Its most ancient coins bear 
the Phoenician inscription, abdrt, with the head of Heracles (Mel- 
karth) and a tunny-fish; those of Tiberius (who seems to have 
made the place a colony) show the chief temple of the town with 
two tunny-fish erect in the form of columns. 

A3DICATTCN. the act whereby a person in office renounces 
the same before the expiry of the time for which it is held. (Lat 
abdication from ab y from, and dicare , to proclaim as not belonging 
to one ) In Roman law, the term is especially applied to the 
disowning of a member of a family, as the disinheriting of a son, 
but the word is seldom used except in the sense of surrendering 
the supreme power in a State. Despotic sovereigns are at liberty 
to divest themselves of their powers at any time, but it is other- 
wise with a limited monarchy. The throne of Great Britain can- 
not be lawfully abdicated unless with the consent of the two 
houses of parliament. When James II fled in 1688. the question 
was discussed in parliament whether he had forfeited the throne 
or had abdicated. Later abdications include: 

Pu-yi (China) Feb. 12, 1912; Nicholas II (Russia) March is, 1917, 
Ferdinand I (Bulgaria) Oct. 3, 1918, William II (Germany) Nov 9, 
1918; Frederick Augustus III (Saxony) Nov. 9, 1918, Charles I 
(Austria- ) Nov. 12, 1918; Louis III (Bavaria) Nov 13, 1.918, 
Frederick. II (Baden) Nov. 22, 1918; William II (Wurttemberg) Dec. 
2, 1918; George II (Greece) Dec. 18, 1923, but restored to the throne 
Nov. 1935 ; Edward VIII (Great Britain) Dec. 11, 1936; Carol II 
(Rumania) Sent * t 91c; Mihai (Michael) I (Rumania) Dec 30, 1947, 
Wilhelmina (\. . '.'(*) Sept. 4, 1948. 

AlOG->rZ'i?j the belly, the body cavity lying between the 
cfces: cr fficrar; above and the pelvis below. The diaphragm is 
its upper boundary. There is no wall or clear-cut boundary be- 
tween it and the pelvis. It contains organs of digestion and the 
spleen which are surrounded by the peritoneum which is a serous 
membrane. (See Anatomy; Alisi-xtw. Canal.) 

ABDOMEN, SURGERY OF* The diseases of this region 
are dealt with genera Mv in the article Alimentary System, Dis- 
eases of the, and unde,' their own names (e.g., Appendicitis). 
For the surgery of each abdominal organ see Stomach; Kidney, 
Diseases of; Liver and Gall-Bladder, Diseases of, etc. 

Exploratory Laparotomy. — In many cases of intra-abdom- 
inal disease the surgeon cannot say what is wrong without making 
an incision and examining by sight or touch. Under conditions of 
strict asepsis this is not a perilous or serious procedure. When 
an opening is made in such circumstances — provided only it is 
done soon enough — the successful treatment of the case often 
becomes a simple matter. 

A great impetus was given to the surgery of wounded, mortified, 
or diseased pieces of intestine by the introduction from Chicago 
of a contrivance named, after the inventor, Murphy's button . 
This consists of a short nickel-plated tube in two pieces, which 
are secured in the divided ends of the bowel so that when the 
pieces are subsequently “married” the adjusted ends of the bowel 
are securely fixed together and the canal rendered practicable. 
In the course of time the button loosens itself into the interior 
of the bowel and comes away with the motions. In many other 
types of case the button has proved convenient and successful, 
but sometimes ulceration occurs around the rim of the metal but- 
ton, or the loosened metal causes trouble in its passage along the 
alimentary canal. Some surgeons therefore prefer a bobbin of 
decalcified bone or similar soft material, while others rely upon 
direct suturing of the parts. The last-named method has in- 


creased in favour The cause of death in Intestinal^ obstruction 
is usually absorption of poisonous substances formed in the bowel 
above the obstruction. Usually, therefore, the surgeon completes 
his operation for the relief of obstruction by drawing out a loop 
of the distended bowel, incising and evacuating it, and then care- 
fully suturing and returning it. 

Rectal or subcutaneous injections of saline or other fluid and 
early adoption of a sitting position, for the patient are other meas- 
ures often adopted. 

Wounds of the Abdomen.— -The treatment of gunshot 
wounds of the abdomen differs according to circumstances. If the 
wound be caused by a rifle bullet travelling at high speed, the 
intra-abdominal pressure Is usually sufficient to prevent escape 
of intestinal contents; complete rest and avoidance of surgery is 
the procedure of choice, and the chance of recovery is great 
though several coils of intestine may have been pierced But if 
the wound be caused by a fragment of high explosive shell, or a 
revolver shot or a stab this is not the case To avoid the onset 
of peritonitis, early operation, suture of the wounded gut and 
washing out of the peritoneal cavity afford the only chance for 
the patient. The “expectant” treatment which proved best in the 
South African War (1899-1902) was at first followed in the 
World War, but soon was abandoned in favour of laparotomy. 

Intussusception.— -This is a terribly fatal disease of infants 
and children, in which a piece of bowel slips into, and is gripped 
by, the piece next below it. Formerly attempts were made to 
reduce the invagination by passing air or water up the rectum 
under pressure, but now early recourse is had to abdominal sur- 
gery with far better results 

Cancer of the Intestine.— With the introduction of aseptic 
surgery the bowel can be reached through the peritoneum easily 
and safely. If the cancerous mass is fairly movable the affected 
piece of bowel is excised, the cut encj^ are united and the con- 
tinuity of the alimentary canal is re-established. When the lowest 
part of the bowel was found to be cancerous, the surgeon used 
formerly to secure an escape for the contents of the bowel by 
making an opening into the colon in the left loin. But in recent r 
years this operation of lumbar colotomy has been almost entirely 
lep^rd the colon in the left groin. 

; A jA, A Z a law term denoting the forcible or unlawful 
removal of a person. The Offences against the Person Act 1861, 
by s. 53, makes it felony for any one from motives of lucre to 
take away or detain against her will, with intent to marry or 
carnally know her, etc., any woman of any age who has any in- 
terest in any real or personal estate, or is an heiress presump- 
tive, or co-heiress, or presumptive next of kin to any one hav- 
ing such an interest; or for any one to cause such a woman 
to be married or carnally known by any other person; or for 
any one with such intent to allure, take away, or detain any such 
woman under the age of 21, out of the possession and against 
the will of her parents or guardians. By s. 54, forcible taking 
away or detention against her will of any woman of any age with 
like intent is felony. The same act, by s. 55, makes abduction 
without even any such intent a misdemeanour, where an un- 
married girl under the age of 16 is unlawfully taken out of the 
possession and against the will of her parents or guardians. The 
girPs consent is immaterial, nor is it a defence that the person 
charged reasonably believed that the girl was 16 or over. By s. 56. 
stealing a child under the age of 14 with intent to deprive parents 
or guardian of such child is also a felony. The Criminal Law 
Amendment Act 1885 made still more stringent provisions with 
reference to abduction by making the procuration or attempted 
procuration of any virtuous female under the age of twenty-one 
years a misdemeanour, as well as the abduction of any girl under 
eighteen years of age with the intent that she shall be carnally 
known, or the detaining of any female against her will on any 
premises, with intent to have, or that another person may have, 
carnal knowledge of her. 

In the United States, in some of the States, mere unchastity 
is no defence. The burden of proof is on the defendant that the 
woman abducted was unchaste, th§ presumption of her chastity 
standing unless otherwise proved. * , 
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ABDUL AZIZ (ahbd-ool ah~zez) (1830-1876), sultan of 
Turkey, second son of Sultan Mahmud II, was bom Feb 9, 1830, 
and succeeded his brother Abdul-Mejid as sultan 1861. He took 
advantage of the constant issue of state loans to acquire wealth 
which was squandered extravagantly, and received large sums from 
Ismail Pasha, the khedive of Egypt, for signing the firman of 1866, 
which made succession to the khedivate hereditary from father to 
son in direct line, as well as subsequent firmans of 1867, 1869 and 
1872, extending the khedive’s prerogatives. In 1870 Abdul Aziz 
signed the firman creating the Bulgarian exarchate, thus separat- 
ing the Bulgarian church from the Greek church at Constantinople. 
The insurrection of 1875 in Bosnia and Hercegovina and the abor- 
tive revolts in Bulgaria (Sept. 1875 and May 1876) together with 
the sultan’s incapacity and extravagance in Turkey itself caused 
an outbreak of Moslem discontent and fanaticism culminating in 
the Bulgarian atrocities, and in the murder of two consuls at Sa- 
lonika. Abdul Aziz was deposed May 29, 1876, by a group of 
prominent -politicians, and his death, four days later, is attributed 
to suicide. 

Abdul Aziz was the first Ottoman sultan to visit western Eu- 
rope (1867). 

ABDUL-HAMID I (1725-2789), sultan of Turkey, son of 
Ahmed III, succeeded his brother Mustafa III in 1773, and died 
on April 7, 1789. For the disastrous wars with Russia which 
marked his reign see Turkey. 

ABDUL-HAMID II (1842-1918), sultan of Turkey, son of 
Sultan Abdul-Mejid, was bom on Sept. 2r, 1842, and succeeded 
to the throne on the deposition of his brother, Murad V, on Aug. 
31, 1876. He was brought to power by the group of liberals, led 
by Midhat Pasha, that had deposed his predecessor; and he in- 
augurated his reign by proclaiming a constitution. The first Ot- 
toman parliament met on Dec. 23, 1876, the very day that the 
conference of the great powers in Constantinople began its de- 
liberations. But the circumstances of the country at his accession 
were ill-adapted for liberal developments. 

An empty treasury, the revolts in Serbia and Montenegro, the 
Reeling aroused throughout Europe by the savage methods adopted 
in stamping out the Bulgarian rebellion, all combined to prove to 
the new sultan that he could expect little aid from the powers. 
But he obstinately opposed the pressing requests of the powers 
that the necessary reforms should be instituted. In 1878 the con- 
stitution was suspended. The exile in 1880 and the death in 1884 
of Midhat followed, and a dictatorship was established which 
lasted until 1908. 

Early in 1877 the disastrous war with Russia began. The hard 
terms, embodied in the treaty of San Stefano, to which Abdul- 
Hamid was forced to consent, were to some extent amended at 
Berlin, thanks in the main to British diplomacy ( see Europe : His- 
tory) ; but by this time the sultan had lost all confidence in Eng- 
land and thought that he discerned in Germany the future friend 
of Turkey. He employed Germans to reorganize his finances and 
army and determined to suppress all liberal tendencies and gradu- 
ally to take the reins of absolute power into his own hands. Fi- 
nancial embarrassments forced him to consent to foreign control 
over the debt and to issue the decree of Dec. i88r, under which 
many of the revenues of the empire were handed over to the public 
debt administration for the benefit of the bondholders. Trouble in 
Egypt, where a discredited khedive had to be deposed, and trouble 
on the Greek frontier and in Montenegro, where the powers were 
determined that the decisions of the Berlin congress should be 
carried into effect, were more or less satisfactorily overcome. In 
his attitude toward Arabi, the would-be saviour of Egypt, Abdul- 
Hamid showed less than his usual astuteness, and the resulting 
consolidation of England’s hold over the country contributed still 
further to his estrangement from Turkey’s old ally. In 1881 
the French occupied Tunisia. The union in 1885 of Bulgaria with 
Eastern Rumelia was another blow. 

For several years the sultan preserved toward Bulgaria an atti- 
tude skilfully calculated to avoid running counter either to Rus- 
sian or to German wishes. Germany’s friendship was not entirely 
disinterested * an$? had to be fdsjered with a railwav or loan con- 
cession xtom time to time, until in 1899 the Baghdad, railway 


was conceded. . .... 

Meanwhile the sultan had succeeded in reducing his ministers 
to the position of secretaries and in concentrating the whole ad- 
ministration of the country into his own hands at Yildiz But in- 
ternal dissension was not thereby lessened. Crete was constantly 
in turmoil, the Greeks were dissatisfied, and from about 1890 the 
Armenians began a violent agitation with a view to obtaining the 
reforms promised them at Berlin. Minor troubles had occurred in 
1892 and 1893 at Marsovan and Tokat. In 1894 a more serious 
rebellion in the mountainous region of Sassun was ruthlessly 
stamped out. The pow T ers insistently demanded reforms, the 
eventual grant of which in the autumn of 1895 was the signal for 
a series of massacres in the Armenian provinces and in Constanti- 
nople itself. 

The reforms became more or less a dead letter. Crete indeed 
profited by the grant of extended privileges, but these did not 
satisfy its turbulent population, and early in 1897 a Greek expe- 
dition sailed to unite the island to Greece. War followed, in which 
Turkey was easily successful and gained a small rectification of 
frontier; then a few months later Crete was taken over en depot 
by the Four Powers (Germany and Austria not participating) and 
Prince George of Greece was appointed their mandatory. In the 
next year the sultan received the visit of the German emperor and 
empress. ^ 

Abdul-Hamid had always resisted the pressure of the European 
powers to the last moment, in order to seem to yield only 
to overwhelming force, while posing as the champion of Islam 
against aggressive Christendom. Pan-Islamic propaganda was en- 
couraged; the privileges of foreigners in the Ottoman empire 
(often an obstacle to government) were curtailed; the new rail- 
way to the Holy Places was pressed on, and emissaries were sent 
to distant countries preaching Islam and the caliph’s supremacy. 
This appeal to Moslem sentiment was, however, powerless against 
the disaffection due to perennial misgovernment. 

In Mesopotamia and Yemen disturbance was endemic; nearer 
home, a semblance of loyalty was maintained in the army and 
among the Moslem population by a system of delation and es- 
pionage and by wholesale arrests; while, obsessed by terror of 
assassination, the sultan withdrew himself into fortified seclusion 
in the palace of Yildiz. 

Macedonian Crisis. — The humiliation of the situation in 
Macedonia (q.v.), together with the resentment in the army 
against the palace spies, brought matters to a crisis. The remark- 
able revolution associated with the names of Niazi Bey and Enver 
Bey, the Young Turk leaders, and the Committee of Union and 
Progress is described elsewhere (see Turkey: History); here it 
must suffice to say that Abdul-Hamid, on learning of the threat of 
the Salonika troops to march on Constantinople (July 22), at 
once capitulated. On July 24 an iradS announced the restoration 
of the suspended constitution of 1876 and a Young Turk govern- 
ment was formed; next day, further trades abolished espionage 
and the censorship and ordered the release of political prisoners. 
On Dec. 10 the sultan opened the Turkish parliament with a 
speech from the throne in which he said that the first parliament 
had been “temporarily dissolved until the education of the people 
had been brought to a sufficiently high level by the extension of in- 
struction throughout the empire.” 

The correct attitude of the sultan did not save him from the 
suspicion of intriguing with the powerful reactionary elements in 
the state, a suspicion confirmed by his attitude toward the coun- 
ter revolution of April 13, when an insurrection of the soldiers 
and the Moslem populace of the capital overthrew the committee 
and the ministry. The committee, restored by the Salonika troops, 
now decided on Abdul-Hamid’s deposition, and on April 27 his 
brother Reshid Effendi was proclaimed sultan as Mohammed V. 
The former sultan was confined at Salonika. 

When Salonika capitulated to the Greeks in the Balkan War 
(1912) Abdul-Hamid was brought back to Constantinople. In 
1915 he was removed to Magnesia, in Asia Minor, where he died 
on Feb. xo, 1918. 


See Sir E. Pears, Life of Abdul-Hamid (London, 1917) ; C. 
La Turquie sous Abdul-Hamid II (Brussels, 1901). 


Hacquard, 
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o town in the Chkalov region of the Russian 

p ' f .°P' I3 >®9°- If is on the boundary between Kuibyshev 
and Bashkina on the Uk river, north of the railway from Kuiby- 
^toUfa, and is a market for local products. 

tA™ (a .? bd ' 0 '' 01 mS -i gd ') (1823-1861), sultan of 

b0r T , Aprd 23 ’ l82 3> and succeeded his father, 
Mahmud II on July 2 1839. Mahmud appears to have been 
unable to effect the reforms he desired in the mode of edu- 
catmg his children, so that his son received no better education 
than that usually given to Turkish princes in the harem. Abdul 
Mejid succeeded to the throne at a moment of crisis. The news 
was on its way to Constantinople that the Turkish army had been 

“ at ^f 1 f lb m by i t - h ? t A f the rebei Egyptian viceroy, Moham- 
med All, and the Turkish fleet was on its way to Alexandria, where 
it was handed over by its commander, Ahmed Pasha, to the enemy, 
on Jie pretext that the young sultan J s advisers were sold to Russia." 

nrougn the intervention of the European Powers Mohammed All 
was obliged to come to terms, and the Ottoman Empire was saved. 
See Mohammed All 

Abdul Mejid set at once about carrying out the reforms to 
which Mahmud had devoted himself. In Nov. 1839 was proclaimed 
an edict, known as the Tanzimat, or Hatt-i-sherif of Gulhane 
consolidating and enforcing these reforms; this was supplemented 
at the close of the Crimean War by a similar statute issued in Feb. 
1^6. These enactments provided that all classes of the sultan’s 
subjects should have security for their lives and property; that 
taxes should be fairly imposed and justice impartially adminis- 
tered;^ and that all should have full religious liberty and equal 
civil rights. The scheme was opposed by the governing classes and 
the ulema, or privileged ^religious teachers, and was but partially 
put in force, especially in the remoter parts of the empire; and 
more than one conspiracy was formed against the sultan’s life on 
account of it. 

Of the other measures of reform promoted by Abdul Mejid 
the more important were: the institution of a council of public 
instruction (1838), the reorganization of the army (1843-44), 
and of a ministry of public instruction (1857), the abolition of 
an odious and unfairly imposed capitation tax, the repression 
of slave trading, and various provisions for the better adminis- 
tration of the public service and for the advancement of com- 
merce, including the establishment of a mixed commercial court 
at Constantinople. For the general history of his times — the 
disturbances and insurrections in different parts of his domin- 
ions throughout his reign, and the great war successfully carried 
on against Russia by Turkey, and by Britain, France and 
Sardinia, in the interest of Turkey (1853-56)— see Turkey and 
Crimean War. When Kossuth and others sought refuge in Tur- 
key, after the failure of the Hungarian rising in 1849, the sultan 
refused to surrender them. It is to his credit, too, that he would 
not allow the conspirators against his own life to be put to death. 
He was described as a kind and honourable man, if somewhat 
weak and easily led. 

His extravagance, especially towards the end of his life, was 
excessive. He died on June 25, 1861, and was succeeded by his 
brother, Abdul Aziz as the oldest survivor of the family 

of Osman. He left several sons, of whom two, Murad V. and 
Abdul Hamid II., eventually succeeded to the throne. 

ABDUR RAHMAN KHAN (c. 1844-1901), amir of 
Afghanistan, was the son of Afzul Khan, eldest son of the amir 
Dost Mohammed Khan (q.v.). Before his death in 1863, Dost 
Mohammed had nominated as his successor Sher All, his third 
son, passing over the two elder brothers, Afzul Khan and Azim 
Khan; and at first the new amir was quietly recognized. But after 
a few months Afzul Khan raised an insurrection in the northern 
province, between the Hindu Kush mountains and the Oxus, where 
he had been governing when his father died; and then began a 
fierce contest for power among the sons of Dost Mohammed which 
lasted for nearly five years. In this war Abdur Rahman soon be'- 
came distinguished for ability and daring energy. Although his 
father, Afzul Khan, who had none of these qualities, came to terms 
with the amir Sher Ali, the son’s behaviour in the northern prov- 
ince soon excited the amir’s suspicion, and Abdur Rahman, when 
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he was summoned to Kabul, fled across the Oxus into Bukhara. 
Sher Ali threw Afzul Khan into prison, and a serious revolt fol- 
lowed in south Afghanistan ; but the amir had scarcely suppressed 
It when Abdur Rahman’s reappearance in the north was a signal 
for a mutiny of the troops stationed in there -nd a gathering 
of armed bands to his standard. After so. .c JYv and desultory 
fighting, he and his uncle Azim Khan occupied Kabul (Feb. 
1866). 

The amir Sher Ali marched against them from Kandahar; 
but in the battle that ensued at Sheikhabad on May 9, he was 
deserted by a large body of his troops and was defeated. Abdur 
Rahman then released his father, Afzul Khan, from prison m 
Ghazni and installed him as amir of Afghanistan. 

Notwithstanding the new amir’s incapacity and some jealousy 
between the real leaders, Abdur Rahman and Ms uncle, they again 
routed Slier All’s forces and occupied Kandahar in 1867; and 
when at the end of that year Afzul Khan died, Azim Khan suc- 
ceeded to the rulership, with Abdur Rahman as his governor in 
the northern province. 

But toward the end of 1868 Sher All’s return and a general rising 
in his favour, resulting in their defeat at Zurmat on Jan. 3, 1869, 
forced them both to seek refuge in Persia, from where Abdur Rah- 
man proceeded afterward to place himself under Russian protec- 
tion at Samarkand. Azim died in Persia in Oct. 1869. At the end 
of the second Afghan War, in 1880, Abdur Rahman was recognized 
by the British as amir of Kabul. 

In 1893 the amir showed his usual ability in the settlement of 
the frontier question with Sir Mortimer Durand’s mission. Abdur 
Rahrnan died on Oct. 1, 1901, being succeeded by his son Habi- 
buliah. (See Afghanistan: History.) 

Bibliography. — S. Wheeler, The Ameer Abdur Rahman (London, 
I ^95) ; J- A. Gray, At ike Court of the Amir , 2nd ed. (London, 1901) ; 
Mir Munshi Sultan Mahomed Khan (ed ), Life of Abdur Rahman , 
Amir of Afghanistan (London, 1900). ® 

A BECKETT, GILBERT ABBOTT (1811-1856), English 

humorous writer, was bom in north London on Jan. 9, 1 81 1. He 
belonged to a family claiming descent from the father of St. 
Thomas Becket. His elder brother, Sir William a Beckett (1806- 
1869), became chief justice of Victoria (Australia). Gilbert 
Abbott a Beckett was educated at Westminster School, was called 
to the bar at Gray’s Inn in 1841, and in 1849 became a metropoli- 
tan police magistrate. 

He edited Figaro in London , and was one of the original staff 
of Punch and a contributor all his life. He produced some 50 or 
60 plays, among them dramatized versions of Dickens’ shorter 
stories in collaboration with Mark Lemon. He died at Boulogne 
Aug. 30, 1856. 

His eldest son, Gilbert Arthur a Beckett (1837-1891) was 
born at Hammersmith on April 7, 1837. On leaving Christ 
Church, Oxford, he was entered at Lincoln’s Inn, but gave his 
attention chiefly to the drama, producing Diamonds and Hearts 
at the Haymarket in 1867, which was followed by other light 
comedies. 

His pieces include numerous burlesques and pantomimes, the 
libretti of Savonarola (Hamburg, 1884) and of The Canterbury 
Pilgrims (Drury Lane, 1884) for the music of Dr. (afterward Sir) 
C. V. Stanford. The Happy Land (Court Theatre, 1873), a polit- 
ical burlesque of W. S. Gilbert’s Wicked World , was written in 
collaboration with F. L. Tomline. For the last ten years of his 
life he was on the regular staff of Punch . He died on Oct. 15, 1891. 

A younger son, Arthur William a Beckett (1844-1909), a 
well-known journalist and a man of letters, was also on the staff of 
Punch from 1874-1902, and gave an account of his father and his 
own reminiscences in The A Becketts of Punch (1903). He died 
in London on Jan. 14, 1909. 

See also M. H. Spielmann, The History of Punch (1895). 

ABEDNEGO* the name given in Babylon to Azariah, one of 
the companions of Daniel (Dan. i. 7, etc.). Probably a corruption 
of Abednebo, “servant of Nebo” or perhaps of Abednergo for 
Abednergal, “servant of the god Nergal.” 

ABEKEKj HEINRICH (1809-1872), German theologian 
and Prussian official, was bom at leHn on Aug. % 1809. In 1848 
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he entered the Prussian ministry lor foreign affairs and in 1853 
was promoted to be privy councillor of legation (Geheimer 
Legationsrath) . He was employed by Bismarck in the writing of 
official despatches and often accompanied King William on his 
journeys as representative of^the foreign office and was with him 
during the campaigns of 1866 and 1870-71. 

See Heinrich Aheken s ein schlichtes Leben in bewegter Zeit (1898), 
by his widow. English translation by Mrs. C. E. Barrett-Lennard 
and M. W. Hofer (with portraits :a:i). This is valuable by reason of 
the letters written from the Piussiar headquarters. 

ABEL (Hebrew Hebei, breath ), second son of Adam, slain by 
Cain, his elder brother (Gen. iv, 1-15). The narrative in Gene- 
sis is supplemented in the New Testament (“By faith Abel offered 
unto God a more excellent sacrifice than Cain,” Heb. xi, 4 ; Cain 
slew Abel “because his own works were evil, and his brother’s 
righteous,” 1 John iii, 12). The name probably means “herds- 
man” (cf. Jabal), as distinguished from the agriculturist Cain 
Possibly Abel was originally a South Judaean demigod or hero; 
see Winckler, Gesch. Israels , ii, p. 1S9; E. Meyer, Israelite 71, p. 
395. Augustine ( De Baeresibus , Ixxxvii) mentions a sect of 
Abelitae, in northern Africa. 

ABEL, JOHN JACOB (1857-1938), U.S. pharmacologist 
and physiological chemist, was bom in Cleveland, 0 ., on May 19, 
1857. He began life as a teacher and in 1879-82 was a principal 
and superintendent of schools in Indiana. In 1883 he graduated 
from the University of Michigan and, after a year at Johns Hop- 
kins university, he devoted six years (1884-90) to the study of 
chemistry and medicine at Berlin, Strasbourg, Vienna and other 
European universities. He was lecturer on materia-medica in the 
University of Michigan in 1890-91 and then entered the faculty 
of Johns Hopkins university where in 1893 he became professor 
of pharmacology and physiological chemistry. He made extensive 
investigations of the chemical composition of animal tissues and 
fluids and also of the function and isolation of special chemical 
principles of the animal organism. A noteworthy example of the 
latter was his isolation of the blood-pressure-raising constituent of 
l T glands (epinephrine) in the form of a benzoyl 
.. made researches also on carbamic acid, the action 
of phthaleins, the poisons of mushrooms, albumoses in the tissues, 
hydrolytic products of proteins, histamin, insulin and various re- 
lated subjects, in connection with which he has published many 
important papers. Two of his contributions to medical science 
were the isolation of adrenalin and the isolation of insulin in 
crystal form. 

ABEL, KARL FRIEDRICH (1725-87), German musi- 
cian, was bom in Cothen and died in London, where he lived 
during the greater part of his career. He was a great player on 
the viola da gamba, composed much music for that instrument 
and was one of the most prominem figures in the London musical 
life of his day. He stud: 5 a under Johann Sebastian Bach at the 
Leipzig Thomasschule; played for ten years (1748-58) under 
A. Hasse in the band formed at Dresden by the elector of 
Saxony; and then, going to England, became (in 1759) chamber- 
musician to Queen Charlotte. The friendship between Johann 
Christian Bach, nth son of Sebastian, who had also settled in 
London, and Abel led, in 1764 or 1765, to the establishment, at 
first under the auspices of the notorious Mrs. Cornelys, of the 
famous concerts subsequently known as the Bach and Abel con- 
certs. The Hanover Square rooms were opened, on Feb. 1, 1775, 
by one of these concerts, at which, too, Haydn’s symphonies 
wete first performed in England. He was -a man of striking pres- 
ence, as several fine portraits, including two by Gainsborough, 
attest. 

ABEL, NIELS HENRIK (1802-1829), Norwegian mathe- 
matician, was born at Findoe on Aug. 5, 1802, and died at Pro- 
land. One of the major creators of modern mathematics, Abel 
gave 19th century algebra, analysis and logical rigour some of 
their strongest impulses. The second of seven children of an im- 
pecunious pastor, he grew up in such poverty that his constitution 
was weakened irreparably ) and he died of tuberculosis in his 27th 
year. Through-all his poverty and illness he retained his courage 
and geniality. Poor himself, fie shared what little he earned with 


his widowed mother and brothers and sisters. 

Abel discovered his extraordinary mathematical talent when he 
was about 15, and within a year was mastering the works of 
Isaac Newton, Leonhard Euler, Carl Gauss and Joseph Lagrange. 
Somewhat shocked by the naive formalism of Euler’s infinite 
algorithms, he made it one of his main projects to remedy the 
logical defects in the analysis of his time. He thus became one of 
the first rigourists and one of the most influential. His was the 
first satisfactory proof, for example, of the general binomial 
theorem. His discussion of convergence opened a new . era in 
analysis. Prompted by his teacher, B. M. Holmboe (who in 1839 
edited the first edition of Abel’s works), he attempted the alge- 
braic solution of the general quintic, and believed he had suc- 
ceeded. When he realized his mistake, he conceived the revolu- 
tionary idea of trying to prove the impossibility of an algebraic 
solution. He succeeded. This is one of the outstanding landmarks 
in the methodology of mathematics. 

On the completion of his course at the University of Kristiania 
(Oslo) in June 1822, he was subsidized by the Norwegian govern- 
ment so that he might continue his researches. In Aug. 1825, his 
mathematical friends persuaded the government, then having 
severe financial difficulties of its own, to grant him sufficient funds 
for a year’s travel and study in France and Germany. He had 
planned to call on Gauss, to whom he had sent a copy of his 
memoir on the quintic ; but hearing that Gauss had tossed it aside 
with the exclamation, “Here is another of those monstrosities f ”, 
he revised his plans. While in Berlin, he had the good fortune to 
meet A. L. Crelle (q.v ), who urged him to proceed with his 
epoch-making creation of the theory of elliptic functions. Al- 
though Abel’s mathematics was beyond Crelle’s understanding, he 
sensed that he was dealing with a mathematician of the first rank, 
and published many of Abel’s papers in the first volumes of his 
great Journal . 

Distracted by the sociability of Berlin, Abel sought seclusion at 
Freiburg. There he organized his masterpiece, Memoir on a Gen- 
eral Property of a Very Extensive Class of Transcendental Func- 
tions. This work is concerned with algebraic functions and their 
integrals ; it started one of the most extensive departments of 
mathematical analysis of the 19th century, and was responsible 
for a vast development of algebraic geometry. 

Late in July 1826, Abel went to Paris, where he was politely 
received. His masterpiece was presented to the Paris Academy of 
Sciences in Oct. 1826, where it was mislaid till 1841, when it was 
recovered after an enquiry by a representative of the Norwegian 
government and published. During the printing, the original 
manuscript was lost. The main result in the memoir, known as 
“Abel’s theorem,” was described as “only a marvellous exercise in 
the integral calculus.” As such, it revealed mathematical genius 
of a new order. Adrien Legendre, who generously encouraged 
Abel, described the theorem (in the words of Horace) as monu- 
mentum aere perennius. 

By May 1827, Abel was destitute. He returned to Kristiania, 
fatally ill. The professorship he had hoped to obtain at the uni- 
versity had been reluctantly taken *by Holmboe at the insistence 
of the government. His last days were spent at Froland, in the 
house of an English family where his fiancee was governess, “I 
will fight for my life!” he shouted in Ms delirium. He died on 
April 6, 1829. Two days after Ms death, Crelle wrote to say that 
he had succeeded in getting Abel appointed to the professorship 
of mathematics in the University of Berlin. (E. T. B.) 

ABELARD, PETER (1079-1142), scholastic pMlosopher, 
was born in Pallet (Palais), not far from Nantes, in 1079. He 
was the eldest son of a noble Breton house. He studied first under 
Roscelin, the extreme nominalist, and then went to the cathedral 
school of Notre Dame, whose master was William of Champeaux, 
the disciple of St. Anselm, and most advanced of realists. After 
a short time he overcame the master in discussion, and thus began 
a long duel that issued in the downfall of the philosophic theory 
of realism, till then dominant in the early middle ages. 

When William procured his expulsion from Paris, he set up a 
school of Ms own at Melun, whence he removed to Corbeil, nearer 
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Paris, finally becoming master oi the school of St. Genevieve. H e 
next turned to theology and attended the lectures of Anselm at 
Laon. His triumph over the theologian was complete; the pupil 
was able to give lectures, without previous training or special 
study, which were more popular than those of the master Abelard 
was now at the height of Ins fame. In 1115 he was made canon 
and master of Notre Dame, whither the fame of his learning and 
his personal charm drew students from all countries. (Folk oi 
Demi, Ep. ad Abaelardmn .) 

Few teachers ever held such sway as Abelard now did for a 
time; but a ciiange in his fortunes was at hand. He fell in love 
with the beautiful and learned Heloise, niece of Canon Fulbert, 
and seduced her. Alter the birth of their son, they were secretly 
married, though Heloise appealed to Abelard not to sacrifice his 
independence and chances of advancement. When the marriage 
became known, Heloise retired to the convent of Argenteuii 
Fulbert, believing that Abelard planned to be rid of her, took a 
barbarous revenge, breaking into his chamber by night and pet- 
petrating upon him the most brutal mutilation. Abelard, in de- 
spair, became a monk at St Denys, and Heloise took the veil. 

After a year Abelard opened a school of theology at the priory 
of Maisoncelle (1120), His lectures were heard again by crowds 
of students, and all his old influence seemed to have returned, but 
old enmities were revived also. His adversaries fell foul of his 
rationalistic interpretation of the Trinitarian dogma. Charging 
him with the heresy of Sabellius in a provincial synod held at 
Soissons in 1121, they procured a condemnation of his teaching, 
made him burn his book and shut him up in the convent of St. 
Medard at Soissons. When he returned to St. Denys, another dis- 
pute arose. He cited Bede to prove that Dionysius the Areopagite 
had been bishop of Corinth and not, as the monks held, bishop of 
Athens. When this historical heresy led to the inevitable persecu- 
tion, Abelard withdrew to a desert place near Nogent-sur-Seme 
and turned hermit. His retreat becoming known, students flocked 
to him from Paris, and in gratitude for the consolation they 
brought him, he consecrated the new oratory they built for him 
by the name of the Paraclete. 

Upon the return of new dangers, or at least of fears, Abelard 
accepted an invitation to preside over the abbey of St. Gildas de 
Rhuys, in Lower Brittany. The abbey was poor, disorderly and 
depraved, yet for nearly ten years he endured it, and it was only 
under peril of violent death that he fled from his charge. Mean- 
while he had been able, on the breaking up of Heloise’s convent 
at Argenteuii, to establish her as head of a new religious house 
at the deserted Paraclete. After Ms flight from St. Gildas, he 
wrote, among other things, his famous Hisioria Calamitatum, and 
thus moved Heloise to pen her three Letters , which have kept 
their place among the great love letters of the world. In 1136 he 
was lecturing on Mount St. Genevieve (when he was heard by 
John of Salisbury), but it was only for a brief space. As far back 
as the Paraclete days he had been the opponent of Bernard of 
Clairvaux, who upheld the or:: ciple of fervent and unhesitating 
faith, from wMch rational inquiry like his was sheer revolt, and 
Abelard now came into conflict with this uncompromising spirit. 
In 1141 a council met at Sens, before which Abelard, formally 
arraigned upon a number of heretical charges, was prepared to 
plead his cause; but when Bernard had opened the case, suddenly 
Abelard appealed to Rome. The stroke availed him nothing; for 
Bernard, who had power, notwithstanding, to get a condemnation 
passed at the council, did not rest till a second condemnation was 
procured at Rome in the following year. Meanwhile, on his way 
thither to urge his plea in person, Abelard had broken down at the 
abbey of Cluny; and there, an utterly fallen man, only not bereft 
of his intellectual force, he lingered but a few months. Removed 
for the relief of his sufferings to the priory of St. Marcel, near 
Chalon-sur-Saone, he died April 21, 1142. Heloise died in 1164, 
and the two now lie in the well-known tomb in the cemetery of 
Pere Lachaise in Paris. 

Great as was the influence exerted by Abelard on the minds of 
his contemporaries and the course of mediaeval thought, he has 
been little known in modem times but for his relations with 
Heloise. Indeed, it was not till 1836, when Cousin issued the 
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collection entitled Ouvrages add'Js <T Abelard, that his philo- 
sophical performance could oe judged at first hand; of his strictly 
philosophical works only one, the ethical treatise Seize ie tpsuvi . 
having been published earLer (1721). Cousin’s collection, beside^ 
giving extracts from the theological w ork, Sic et A on (an assem- 
blage of opposite opinions on doctrinal points, culled, from the 
Fathers as a basis for discussion, the mam interest in which lies 
m the fact that there is no attempt to reconcile the different 
opinions), includes the Dialectic a, commentaries on logical works 
of Aristotle, Porphyry and BoetMus, and a fragment, De Gen - 
ertbus et Speciebas , which, with the ; = ■ :hr 1 ''rc'* 1 treatise De 
Intellectibus (published apart by Cousin in r ragmens Philo- 
sophiques, vol. ii) is now consideied upon internal evidence not 
to be by Abelard himself. A genuine work, the Glossulae super 
Porphyrium, from which Charles de Remusafc, in his classical 
monograph Abelard (1845), has given extracts, remains in manu- 
script. 

The general importance of i\belard lies in his having fixed more 
decisively than anyone before him the scholastic manner of 
philosophizing, with its object of giving a formally rational ex- 
pression to the received ecclesiastical doctrine. However his 
own particular interpretations may have been condemned, they 
were conceived in essentially the same spirit as the general scheme 
of thought afterwards elaborated in the 13th century with ap- 
proval from the heads of the church. Through Mm was prepared 
the ascendancy of the philosophical authority of Aristotle, which 
became firmly established in the half-century after his death, 
when first the completed Organon , and gradually all the other 
works of the Greek thinker, came to be known in the schools; 
before his time it was rather upon the authority of Plato that the 
prevailing realism sought to lean. As regards his so-called con- 
ceptualism and his attitude to the question of universal, see 
Scholasticism. # 

Outside of his dialectic, it was in ethics that Abelard showed 
greatest activity of philosophical thought, laying very particular 
stress upon the subjective intention as determining, if ^ net the 
moral character, at least the moral value, of human action. His r 
thought in this direction, wherein he anticipated something of 
modem speculation, is the more remarkable because his scholastic 
successors hardly ventured to bring the principles and rules of 
conduct under pure philosophical discussion, even after the etMcal 
inquiries of Aristotle became known to them. 

Bibliography.' — A belard’s own works remain the best sources for 
his life, especially Ms Historia Calamitatum , an autobiography, and 
the correspondence with Heloise. Charles de^ Remusat’s Abelard 
(1845) remains an authority ; it must be distinguished from his drama 
Abilard (1877). McCabe’s life of Abelard is written closely from the 
sources. See also U. Chevalier,' Repertoire des sources hist . du moyen 
age , “Abailard,” (bibl.) , and H. Rashdall, Universities of Europe in 
the Middle Ages (Oxford, 1895). A new translation of the famous 
Letters of Heloise, by George Moore, appeared in 1926. 

ABELTN, JOHANN PHILIPP, (d. c. 1635) German 
chronicler. He wrote numerous histories over the pseudonyms of 
Philipp Arlanibaus, Abeleus and Johann Ludwig Gottfried or 
Gotofredus. His best known work is the Theatrum Europaeum, a 
series of chronicles of the chief events in the history of the world 
down to 1619. He compiled the first two volumes. It was con- 
tinued by various writers and grew to 21 volumes (Frank!. 1633- 
1 738). The chief interest of the work is its illustration by the beau- 
tiful copperplate engravings of Matthaus Merian (1593-1650). 

See G. Droysen, Arlanibaeus , Godofredus , Abelinus (1864) ; and 
notice in AUgemeine Deutsche Biographic . 

ABELL, SIR WESTCOTT STILE (1877- ), naval 

engineer. He was professor of naval architecture at Liverpool 
university, 1910-14, and chief ship surveyor at Lloyd’s Register of 
Shipping from 1914 to 1928, when he was appointed professor of 
naval architecture at Armstrong college, Newcastle-upon-Tyne. A 
member of various boards, including two committees of the Board 
of Trade, on the Internationalization of the Load Line of Ships 
in 1913, and on Shipping and Shipbuilding in 1916, he became 
technical adviser to Controller of Shipping in 1917 and was presi- 
dent of the Institute of Marine Engineers 1924-2 He was creat- 
ed K.B.E. in 1920. Writings include The Ship and her Work. 
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ABEL OF BETH-MAACAH, a city in Maacah, one of the 
genuinely “Israelite’ 3 cities ( see 2 Sam. xx, 18). The question of 
the Aramaean and Edomite composition of Israel involves a con- 
sideration of the territories occupied in early times by the tribes 
and their progenitor (Dent xxvi, 5). Abel and Dan were consid- 
ered as definitely Israelite cities (see The Cambridge Ancient His- 
tory, 1926, vol. ii, pp. 368-69). 

ABEL TEST, the close-test process of determining the flash- 
point of petroleum, invented by Sir Frederick Abel and embodied 
in the British Petroleum Act of 1879. The test is employed to 
ascertain whether a sample of petroleum may be safely used at a 
given temperature. 

The Abel apparatus simply raises the temperature of the sample 
under test until th£ resultant' combination of oi vapour and air 
forms an explosive mixture and causes a flash. The minimum 
limit of flash-point under British law is 73 and most civilized 
countries have provided a similar test of inflammability. ( See 
Petroleum.) 

ABENCERRAGES, a family or faction that is said to have 
held a prominent position in the Moorish kingdom of Granada in 
the 15th century. The name appears to have been derived from 
Yussuf-ben-Serragh, the head of the tribe in the time of Moham- 
med VII. It is familiar from the interesting romance of Gines 
Perez de Hita, Guerras chiles de Granada , which celebrates the 
feuds of the Abencerrages and the rival family of the Zegris. The 
hall of the Abencerrages in the Alhambra takes its name from be- 
ing the reputed scene of the massacre of the family. 

ABEND AM A, the name of two Jewish theologians. (1) 
Jacob (1630-95), rabbi (Hakham) of the Spanish Jews in London 
from 1680. (2) Isaac (c. 1650-1710), his brother, teacher of 
Hebrew at Cambridge and afterwards at Oxford. He compiled a 
Jewish calendar and wrote Discourses on the Ecclesiastical and 
Civil Policy of the Jews £1706). 

ABEMEZRA (Ibn Ezra), whose full name was Abraham 
ben Meir Ibn Ezra (1092 or 1093-1167), Jewish poet and 
scholar, was a native of Toledo. He had already gained a reputa- 
tion ks a thinker and poet before he left Spain, some time before 

1140, and began the travels in northern Africa, in England, France 
and Italy which extended over a quarter of a century. He trans- 
lated the writings of Hayyuj, the father of modern Hebrew gram- 
mar, from Arabic into Hebrew, and himself wrote treatises on the 
subject, the most bino..*'?*- of which are M oznayim (“the 
Scales 33 ), written in : jo, ' nd Zahot (“Correctness 33 ), written in 

1141. His writings include works on philosophy, astronomy and 
mathematics; but his fame is derived chiefly from his commen- 
taries on the Scriptures. Ibn Ezra sought to establish the simple 
sense of the text, basing his interpretation on solid grammatical 
principles. The commentary on the Pentateuch was first printed 
at Naples in 1488; in this edition a second commentary on Exodus 
takes the place of the original one. The great editions of the 
Hebrew Bible contain other commentaries by Ibn Ezra on Isaiah, 
the Minor Prophets, Job and Daniel; and his name was attached 
to commentaries on Proverbs, Ezra and Nehemiah, which were 
really the work of Moses Kimhi. 

The Ydsod Mera (1158), the best known of his writings on the 
philosophy of religion, explains the reasons for the biblical com- 
mandments. 

Bibliography. — Among the literature on Ibn Ezra may be especially 
mentioned: M. Friedlander, Essays on the Writings of Ibn Ezra 
' (London, 1877) ; W. Bacher, Abraham Ibn Ezm als Grammatiker 
(Strasburg, 1882) ; M. Steinschneider, Abraham Ibn Ezra, in the 
Zeitschrijl fur Mathematik und Physik, Band xxv. Supplement; D. 
Rosm. Die Religionsphilo sophie Abraham Ibn Ezra’s in vols. xlii and 
rdiii of the Monatschrijt fur Geschichte und Wissenschaft 'des Juden - 
ikinus; his Diwan was edited by T. Egers (Berlin, 1886) , a collection 
of his poems, Retme und Gedichte, with translation and commentary, 
were published by D. Rosin in several annual reports of the Jewish 
theological seminary at Breslau (1885-94). 

ABENSBERG, a town and spa of Germany, in Bavaria, on 
the Abens, a tributary of the Danube, 18 mi. S.W. of Regensburg. 
Pop. (1933) 2,392. Some Roman remains exist in the neighbour- 
hood of the town, which was known to the Romans as Castra 
Abusina. Here .1 Napoleon defeated the Austrians under the 
Archduke Louis and Gen. Hiller on April 20, 1809 


JJBZOjLV TA, a town of British West Africa, the capital of 
the Egba division of the Yoruba people and of the province 0. 
Abeokuta, southern Nigeria. It is situated in 7 0 8' N., 3 0 25^ E , 
on the Ogun river, 64 mi. north of Lagos by railway or 81 mi. by 
water. Population (1938 census) 69,502. Abeokuta is surrounded 
by mud walls 18 mi. in extent and lies in a beautiful and fertile 
country, the surface of which is broken by masses of gray granite. 
Besides the usual mud-built houses there are several buildings 
(including public offices) of modem design. Palm-oil, timber, 
yams and shea-butter are the chief articles of trade. 

Abeokuta (a word meaning “under the rocks 33 ), dating from 
1825, owes its origin to incessant inroads of slave-hunters from 
Dahomey and Ibadan, which compelled the village populations to 
take refuge in this rocky stronghold, which became the capital 
of the Egba state, the ruling chief being styled Alake (Ake is the 
principal quarter of Abeokuta and is the name of the ancient 
Egba capital). The Egba carried on a long war with Ibadan and 
claimed the right to close the trade routes to Lagos. This brought 
them from 1865 onward into collision with the British, but in 
1893 a treaty was signed which, while preserving Egba independ- 
ence in internal affairs, brought the state under direct British 
influence. Christian missions had been in Abeokuta since 1843 
and gained many converts; in 1867 the Christians were expelled. 
They returned some years later and now form an influential p&rt 
of the population. The town is the headquarters of the Yoruba 
branch of the Church Missionary society. 

After 1899 when the railway from Lagos reached Abeokuta 
there was a large increase in trade. Meanwhile the Egbas had set 
up a government based on European models, and in 1904 the Alake 
created some interest in his country by a visit to England. But 
side by side with an administration on modem lines (including 
fiscal barriers) “there existed, 3 ’ to quote Sir F. D. Lugard, “the 
ancient regime with all its abuses — extortionate demands from 
the peasantry, corruption and bribery in the courts, arbitrary im- 
prisonment and forced labour. 33 These conditions could not be tol- 
erated and in 1914 by a new agreement the Egbas renounced “in- 
dependence, 31 and their country, with Jebu and other districts, 
was constituted the province of Abeokuta. Since then the Alake 
and his council have carried on the native administration under 
the supervision of a British resident. In 1917 a somewhat serious 
rising occurred in the province; it was the only instance of the 
peace being disturbed in Nigeria during World War I. 

See Sir F. D. Lugard 3 s Report on Nigeria (pub. in 1920) as a White 
Paper (cmd. 468) ; an article on Abeokuta by Sir Wm. Macgrcgor, 
African Society’s Journal No. xii (July, 1904); and Sir W. N. Geary, 
Nigeria under British Rule (1927). 

ABERAVON: ^ Port Talbot, 

ABER.CAR.Nj urban district, Monmouthshire, England. 
Pop. (est. 1938) 18,510. Area, 14.91 sq,mi. It is situated in the 
middle portion of the Ebbw valley and like the other towns of the 
north and east of the coal field had an early association with iron 
smelting and then relied more and more on the export of coal, 
but tin plates are manufactured in large quantities. Like the 
other towns of the coal field, it is mainly a long street along the 
valley. It shared the deep industrial depression in the neighbour- 
hood in the 1930s. Abercarn has a station on the Great Western 
railway branch line from Newport and is in the Abertillery 
parliamentary division. 

ABERCORN, JAMES HAMILTON, ist Earl of (c. 
157 5-1618), was the eldest son of Claud Hamilton, Lord Pais- 
ley (4th son of James, 2nd Earl of Arran, and Duke of Chatel- 
herault), and of Margaret, daughter of George, 6th Lord Seton. 
He was made sheriff of Linlithgow in 1600, received large grants 
of lands in Scotland and Ireland, was created in 1603 Baron of 
Abercorn and on July 10, 1606, was rewarded for his services in 
the matter of the union by being made Earl of Abercorn and 
Baron Hamilton, Mount Castle and Kilpatrick. He married 
Marion, daughter of Thomas, 5th Lord Boyd, and left five sons, 
of whom the eldest, Baron of Strabane, succeeded him as 2nd 
Earl of Abercorn. He died on March 23, 1618. The title of 
Abercorn, held by the head of the Hamilton family, became a 
marquisate in 1790 and a dukedom in 1868. 
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Abercorn, James IIamilton, 2nd Duke of (1838-1913) 
British politician, bom on Aug. 24, 1838, succeeded his father, 
the 1st Duke, m 1885 His sister, the Duchess of Buccleuch. was 
for many years mistress of the robes to Queen Victoria and to 
Queen Alexandra. The duke became a member of the house- 


hold of the Prince of Wales (afterwards Edward VIT ) He was 
a strong supporter of the Unionist Party in the House of Lords, 
and was chairman of the British South Africa Company. He 
died in London on Jan. 3, 1913. 

Abercorn, James Albert Edward Hamilton, 3RD Duke of 
(1S69- ), British politician, son of the preceding, was bom on 

Nov 1, i860, and was educated at Eton. Lord James Hamilton 
was M P. for Londonderry, 1900-13, a leader of the Unionist Party 
in Ulster, and treasurer of H M Household in 1903-05 After the 
passage of the Government of Ireland Act, he became a senator of 
Northern Ireland, and in 1922 was appointed governor 

AHTRCriCil 7 -lE .jAZCIZI .lLS (1881-1938), English 
pceL was bc“L n Mu.m-mcr-rij -c\, Cheshire, Jan 9, 1881, 
and educated at Malvern and Victoria university, Manchester, 
where he studied science. His first work, Interludes and Poems , 
appeared in 1908 Other works are: Mary and the Bramble 
(1910); Emblems of Love (1912); Deborah (1912); Speculative 
Dialogues (1913); and Collected Poems (Oxford Poets, 1930) He 
was lecturer in poetry, Liverpool university, 1919-22; proiessor 
of English literature at Leeds university, 1922-29, and at London 
university 1929-35; and Goldsmith Reader in English at Oxford, 
1 93 5"38* To his students he emphasized the essential greatness 
of the writers he dealt with, rather than cumbersome details HF 


critical study of Thomas Hardy (1912), the Theory of Poetry 
(1924), his volume of collected lectures, The Idea of Great Poetry 
(1925), and Liberty of Interpreting (1930), and Poetry — Its 
Music and Meaning (1932), are important contributions to mod- 
ern critical literature. His works include some plays in blank 
verse, among them Phoenix (1923). 

ABERCROMBY, DAVID, a 17th century Scottish physi- 
cian. His Nova medicinae praxis was reprinted after his death in 
Paris (1740). His Tut a ac efficax luis venereae saepe absque 
mercurio ac semper absque salivatione mercuriali curando 
metkodus (1684) was translated into French, Dutch and German. 
In his Discourse on Wit (1685) he expounds the Scottish philo- 
sophy of common sense. The exact date of his death is unknown, 
but according to Haller he was alive early in the iSth century. 

ABERCROMBY, PATRICK (1656-c. 1716), Scottish 
physician and author, was bom at Forfar, and educated at St. 
Andrews. He is best known as the author of the Martial 


Aichievements of the Scots Nation (fol 1711-16), in which he 
had the assistance of many learned contemporaries. As a pam- 
phleteer on behalf of the Union he crossed swords with Daniel 
Defoe, 


ABERCROMBY, SIR RALPH (1734-1801), British sol- 
dier, eldest son of George Abercromby, of Tullibody, Clack- 
mannanshire, was bom Oct. 7, 1734. Educated at Rugby and at 
Edinburgh University, he was sent in 1754 to Leipzig to study 
civil law, with a view to his proceeding to the Scottish bar. 
But he received a commission in the 3rd Dragoon Guards in 
March 1756. He served with Ms regiment in the Seven Years’ 
War, and study of the methods of the great Frederick moulded 
his military character and formed his tactical ideas. In 1781 
he became colonel of the King’s Irish infantry. When that 
regiment was disbanded in 1783, he retired upon, half pay. 
Hitherto he had scarcely been engaged in active service, mainly 
because of his disapproval of the policy of the Government, and 
especially because of his sympathies with the American colonists 
in their struggles for independence: ana his retirement was no 
doubt the result of similar feelings. But on the declaration of 
war by France against England in 1793, he returned to the Army, 
and was appointed to the command of a brigade under the Duke 
of York, for service in Holland. He commanded the advanced 
guard in the action at Le Gateau, and was wounded at Nijm- 
wegen. The duty fell to him of protecting the British Army in 
its disastrous retreat out of Holland in the winter of 1794-95. 
In 1795 he received a knighthood of the Bath, and in the same 


\ear he was appointed to succeed Sir Charles Grey as commander- 
m-chief of the British forces m the West Indies. In 1796 he 
seized Grenada, and then took the settlements of Demerara and 
Essequibo, and the islands of St Lucia, St Vincent and Trinidad. 
He held, in 1797-98, the chief command of the forces 111 Ireland. 
He sought to restore the disciplined! the army, and declined to 
allow the military to be called out, except when it was indis- 
pensable for the maintenance of order Finding that all his ef- 
forts were thwarted by the Government m Ireland, he resigned 
the command After acting as commander-in-chief in Scotland, 
Sir Ralph was second-in-command to the Duke of York in the 
second disastrous expedition to Holland in 1797 In 1S01 he 
was sent with an Army to turn the French out of Egypt The 
disembarkation on March 2 of the troops at Aboukir Bay, in 
the face of strenuous opposition, is justly ranked among the 
most dating and brilliant exploits of the British Army. The 
Fiench made a surprise attack on the British camp near Alex- 
andria (March 21, 1801), and Abercromby fell in the moment 
of victory. He was struck by a spent ball, which could not be 
extracted, and died on board the flagship seven days after the 
battle By a vote of the House of Commons, a monument was 
erected 111 his honour in St Paul’s Cathedral. His widow was 
created Baroness Abercromby of Tullibody and Aboukir Bay, 
and a pension of £2,000 a year was settled on her and her two 
successors m the title. 

A memoir of the later years of his life (1703-1801) by his third 
son, James (who was Speaker of the House of Commons, 1835-39, 
and became Lord Dunfermline), was *v "V'-D A For a shorter 

account of Sir Ralph Abercromby * Twelve British 

Soldiers (London, T Socp 

ABERDARE. HEM 3 .L AUSTIN BRUCE, ist Baron 
(1S15-95), English statesman, was bom at Duffryn, Aberdare, 
Glamorganshire, on April 16, 1S15. He was called to the bar in 
1S37, and was stipendiary magistrate® for Merthyr Tydvil and 
Aberdare, 1847-52. The discovery of coal in the Duffryn and 
Aberdare estates of the family made him a rich man. He sat 
m the House of Commons for Merthyr Tydvil from 1852-68 and 
for Renfrewshire from 1869-73, when he became a peer. He was * 
under-secretary at the Home Office (1862-64), vice-president of 
the board of education (1864-66), home secretary (1868-73), 
and lord president of the council (1873-74) After the defeat of 
the Liberal Government in 1S74 Lord Aberdare turned to social 
and economic questions. From 1882, wdien he became chairman 
of the National African Company incorporated under charter in 
1886 as the Royal Niger Company, he was closely associated with 
West African aflairs. He presided over several royal commis- 
sions, and promoted university education in Wales. He died in 
London on Feb. 25, 1895. 

ABERDARE, industrial town and urban district of Gla- 
morganshire, Wales, at the confluence of the Dar and Cynon 
(the latter being a tributary of the Taff). Pop. (est. 1938) 43,030. 
Area, 2 5 sq.mi. The neighbouring moorlands show evidences of oc- 
cupation in pre-Roman times, and a site about 4 mi to the north- 
west of the town is reputed to be the scene of a Norman victory 
over the native forces under Rhys ap Tewdwr in the nth century. 
Aberdare remained but a small nucleus among the scattered farms 
of the moorlands until the beginning of the 19th century when 
the place grew rapidly owing to the abundance of its coal and iron 
ore, and the population of the whole parish (which was only 1,486 
in iSqi) increased tenfold during the first half of the century. 
Ironworks were established at Llwydcoed and Abernant in 1799 
and 1800 respectively, followed by others at Gadlys and Abera- 
man in 1827 and 1847. The building of the Glamorgan canal in 
1 Si 1 connected these ironworks with the coast, but the rapid 
development of the railways superseded the canals and at the 
same time gave an impetus to the iron trade between 1820 and 
1870 and a consequent rapid growth of the town. These ironworks 
have not been worked since 1S75, and the only supplementary 
industry remaining in the town is a small tinplate works at Gadlys 
(established in 1868). Previous to 1836, most of the coal worked 
in the parish was consumed locally, chiefly in the ironworks, but 
in that year the working of steanq, coal for export was begun, 
pits were sunk in rapid succession, and the coar trade, which at 
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least since 1875 has been the chief support of the town, soon 
reached huge dimensions. There are several brickworks and brew- 
eries. This town was severely affected by the depression of the 
I 93°s, 37.1% of the insured population being unemployed in May 
*934* Until 1918 Aberdare was included for parliamentary repre- 
sentation with the borough 61 Merthyr Tydfil, but since then it 
returns a member jointly with the urban district of Mountain Ash. 

^ v 7’D.GT ", GEORGE GC?TCL"\ isx Earl of (1637- 
1720), lord chancellor of Scotland, was the son of Sir George 
Gordon of Haddo, who had been executed by the Presbyterians in 
1664. He was born Oct. 3, 1637, and studied at Aberdeen and 
abroad. He was called to the bar in 1668 and gained a great rep- 
utation as a lawyer. He was president of the court of session in 
1681 and lord chancellor of Scotland from 1682 to 1684 He was 
created earl of Aberdeen in 1682 

Burnet reflects unfavourably upon him, calls him “a proud and 
covetous man,” and declares “the new chancellor exceeded ail that 
had gone before him.” He executed the laws enforcing religious 
conformity with severity, and filled the parish churches, but re- 
sisted the excessive measures of tyranny prescribed by the English 
government; and in consequence of an intrigue of the Duke of 
Queensberry and Lord Perth, who gained the duchess of Ports- 
mouth with a present of £27,000, he was dismissed in 1684. He 
remained a non-juror during the whole of William’s reign, and 
took the oaths for the first time after Anne’s accession, on May 
11, 1703. In the affair of the Union in 1707, he protested against 
the completion of the treaty till the act declaring the Scots aliens 
should be repealed, but refused to support the opposition to the 
measure itself. He died on April 20, 1720. 

Bibliography. — See Letters -to George , Earl of Aberdeen (with 
memoir. Spalding Club, 1851) ; Hist. Account of the Senators of the 
0 4 Justice , by G. Brunton and D. Haig (1832), p. 408; 
A ' ■'! ».j. s Lives of the Officers of State (1726), p. 226; Memoirs 
of Affairs in Scotland, by £>ir G. Mackenzie (1821), p. 148; Sir J. 
Lauder’s (Lord Fountainhall) Journals (Scottish Hist. Society, vol. 
xxxvi., 1900) ; J. Mackay’s Memoirs (17 33), p. 215; A. Lang’s Hist, 
of Scotland, iii. 369, 376. 

^ ABERDEEN, GEORGE GORDON, 4th Earl of (1784- 
1860), British statesman, was bom in Edinburgh on Jan. 28, 1784, 
the son of George Gordon, Lord Haddo. At the age of 11, when 
he w r as left an orphan, he went to reside with Henry Dundas, 
afterwards Lord Melville; and three years later he was permitted 
by Scots law to select William Pitt and Dundas as his curators, 
or guardians. At Harrow and at St. John’s college, Cambridge, 
he proved himself a gifted classical scholar, though modern his- 
tory shared his interest ; and his education was completed by an 
extended tour of Europe which took him to the Far East. On 
the death of his grandfather in 1801 he succeeded to the peerage, 
and four years laic-’ he married Catherine Hamilton, daughter of 
Lord Abercorn. 

His connection with Pitt and Dundas, and his native ability, 
favoured him for a political career, and in 1812 he travelled as 
ambassador extraordinary to Austria, where he signed the Treaty 
of Toplitz in 1813. He remained on the Continent as one of the 
most active British representatives throughout the negotiations 
which led to the Treaty of Paris; then he returned to England, 
and for some years lived in comparative retirement. The year 
1815 saw his marriage to Harriet, Lady Hamilton, his first wife 
having died three years before. 

In Jan. 1828 he joined the cabinet of the duke of Wellington, 
and in the following June he became secretary of state for foreign 
affairs. Resigning in 1830 with Wellington, he did not again take 
office until the short administration of 1834 and 183s, when he 
was colonial secretary to Sir Robert Peel; but in 1841 he joined 
the latter’s cabinet as foreign secretary and commenced the most 
fruitful and successful period of his public life. He now acquired 
more power than he had ever possessed with Wellington, to whom 
he had felt himself subordinate; and this new authority he devoted 
first to establishing friendly relations with France. Public opinion 
in both countries exhibited hostility, so that the marriage of Isa- 
bella XI. of Spain and the imprisonment of Pritchard in Tahiti 
might have led to a quarrel; but Aberdeen was fortunate in hav- 
Ing the^ confidence of Guizot^ and it was largely through their 


efforts that a satisfactory understanding was maintained He 
equally successful in avoiding a rupture with the United SLa^, 
which might easily have resulted from the question involving me 
boundary between that country and Canada The north-east^ non- 
tier was first settled amicably by the Webster-Ashburton 1 reaty 
of 1 84 2, but in 1844 the new democratic administration in the 
States claimed from Britain the whole of the Pacific coast as lar 
as Russian Alaska. To this demand Peel’s Government refused^ to 
yield, and Aberdeen crowned his successful term at the Foreign 
Office with the Oregon Treaty of 1846, which fixed the boundary 
along the f oriy-ninth degree of latitude. 

In 1S45 he supported Peel in a proposal to suspend the duty 
on foreign com, and left office with him in July 1846. After Peel s 
death in 1850, Aberdeen was recognized as leader of the Peelites, 
and in 1S52, at the head of a coalition ministry of his own party 
and the Whigs, he became first lord of the Treasury. Although 
united on free trade and on questions of domestic reform gener- 
ally, a cabinet including Lord Palmerston and Lord John Russell, 
in addition to Aberdeen, was certain to differ on foreign policy; 
and contemporaries realized that the task of the prime minister 
was one of unusual difficulty. “In the present cabinet,” wrote 
Charles Greville, in his Memoirs , “are five or six men of equal 
or nearly equal, pretensions . . every one of these five or six 
considering himself abler and more important than their premier ” 
Nevertheless, the first year of this administration was successful, 
and it was due to Aberdeen’s steady support that Gladstone’s 
great budget of 1853 was accepted by the cabinet; but the weak- 
ness of Aberdeen and of the cabinet soon became apparent in the 
negotiations which preceded the Crimean War. That the prime 
minister wished to maintain the peace is unquestionable, but 
whether he acted wisely to this end is more obscure. His foreign 
policy was essentially one of peace and non-intervention; but his 
character is perhaps best described by a writer who says “his 
strength was not equal to his goodness.” 

The Vienna note, by which the four powers sought to find 
terms which were agreeable to both Russia and Turkey, was 
largely the result of Aberdeen’s endeavours; and when Turkey 
refused to accept the proposed agreement, Aberdeen would not 
have offered her British support had not the publication of a 
secret Russian document in Berlin thrown doubt upon the Tsar’s 
intentions. Even then he sought to preserve the peace by present- 
ing a new note early in Dec. 1853 to the two countries; but when 
he wished to insist upon Turkey’s acceptance of these terms, Lord 
John Russell refused to support him. Rather than risk a break up 
of the cabinet, Aberdeen consented to a compromise of which 
advantage was taken by those who desired war; and Turkey was 
thus enabled to force England with her into the disastrous struggle. 
The stories of misery and mismanagement from the seat of war 
deprived the Government of public favour. Russell resigned; and 
in Jan. 1855, he was followed by Aberdeen, who interpreted a 
motion by J. A. Roebuck as one of no confidence. He died in 
London, on Dec. 14th, i860, and was buried in the family vault 
at Stanmore. He left four children by his second wife, who died 
in Aug. 1833; the eldest son, George John James, succeeded as 
5th earl; his youngest son, Arthur Hamilton, was created Baron 
Stanmore in 1893. Aberdeen wrote An Inquiry into the Principles 
of Beauty in Grecian Architecture , which was published in Lon- 
don, 1822. A bust of him by Matthew Noble is in Wes tmin ster 
Abbey, and his portrait was painted by Sir T. Lawrence. 

See Sir T. Martin, Life of the Prince Consort (1875-80) ; A. W. 
Kinglake, Invasion of the Crimea (1877-88) ; Spencer Walpole, History 
of England (1878-86), C. C. F. Greville, Memoirs , edited by H 
Reeve (1S88) ; Spencer Walpole, Life of Lord John Russell (1880) : 
Lord Stanmore, The Earl of Aberdeen (1893) ; J. Morley, Life of 
Gladstone (1903). 1 '* 

ABERDEEN, a royal and parliamentary burgh, city and 
county of a city, the capital of Aberdeenshire and chief seaport in 
the north of Scotland. Pop. (est. 1938) 178,199. It is the fourth 
Scottish town in population, industry and wealth, and stands on a 
bay of the North Sea between the mouths of Don and Dee, 130^ 
mi. N.E. of Edinburgh by the L.N.E.R. Though the residential 
suburb of Old Aberdeen, extending from the city suburbs to the 
southern banks of the Don, has a separate charter, history and 
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r: 3 : : there ls no "' distinction between it and New Aberdeen 
,• 7 / or other purposes Aberdeen derives 
its popular name of the “Granite City” from its building stone, 
which under sunshine after ram gleams white and justifies the 
town s more poetical designation of the “Silver City by the Sea ” 

°, f C!t y 1S r 7 22 sq mi. The burghs of Old Aber- 
deen and Woodside, ana the district of Torry, to the south of 
the Dee, were incorporated in 1895. After 1928 the city com- 
pnsed 12 wards and 21 ecclesiastical parishes. It is under the 
jurisdiction of a council with lord provost, bailies, treasurer and 
dean of guild. The corporation prior to World War II began to 
give a good deal of attention to improving the town as a holiday 
resort. J 


Slates 

The Dee is crossed by four bridges, including the railway bridge 
Till 1832 the old bridge of Dee built by Bishops Elphinstone and 
Dunbar (and rebuilt in 1718-23 and 1S42) formed the only entry 
to the city from the south The bridge of Don, consisting of five 
granite arches, was built m 1827-32 1 The Auld Brig o' Baigownie, 
said to have been built by Robert the Bruce m the 13th century 
and celebrated by Byron in the tenth canto of Don Juan , is one of 
the oldest historical bridges still m use The parks and open 



Streets and Buildings — Roughly, the extended city runs 
north and south. From the new bridge of Don to the “auld brig 5 ’ 
of Dee there is tramway communication via King stieet, Union 
s ^ re ^ an ^ Holburn road — a distance of over five miles. The name 
of the ancient castle of Aberdeen, long since demolished, is pre- 
served in Castle street, Castlegate and CastlehilL From Castle 
street the imposing Union street 70 ft. wide runs west-south-west 
or nearly a mile, and contains the principal shops and most of the 
modem public buildings, all of granite. Part of the street crosses 
the Denburn ravine by a fine granite arch of 132ft. span, portions 
of the older town fringe the gorge, 50 ft. below the level of Union 
street. The Trinity Hall of the incorporated trades, originating 
between 1398 and 1527, and having charitable funds, contains 
some fine portraits attributed to George Jamesone, who was a na- 
tive of Aberdeen and one of the earlier British portrait painters. 
Castle street continues Union street eastwards, and has the fine 
structures of the municipal and county buildings m Franco-Scot- 
tish Gothic (1867-78), the sheriff court house and the town hall, 
with excellent portraits; from the south-west corner a tower com- 
mands a fine view. At the upper end of Castle street stands the 
Salvation Army Citadel, one of the most imposing “barracks” 
possessed by this organization. In front of it is the beautiful 
Market Cross, one of the most notable of its kind in Scotland, 
an open-arched, hexagonal structure, 21ft. in diameter and 18ft. 
high, dating originally from 1682, when it replaced an earlier 
cross, and rebuilt on its present site in 1842. On an eminence 
east of Castle street are the military barracks, Aberdeen being the 
depot of supplies for the Gordon Highlanders. The fish market 
on the Albert Basin is an important centre of activity. The art 
gallery and museum is at Schoolhill, the Macdonald Hall contain- 
ing portraits of contemporary artists by themselves being unique 
of its kind in Great Britain. In Sept. 1925 the city’s war memo- 
rial was opened; it consists of a domed court, or hall of remem- 
brance, attached to the art gallery and museum. Other extensions, 
enlarging the facilities of the art gallery and museum, opened at 
the same time include Cowdray Hall, used for lectures, with the 
Cowdray Museum of Applied Arts beneath it. 

The see of Aberdeen is represented by the Old Cathedral of St. 
Machar, the only granite cathedral in the British Isles; the begin- 
nings of the present structure date from the 14th century and 
were completed by Bishops Elphinstone (1484-1511) and Gavin 
Dunbar (1520). On the fiat panelled ceiling are the heraldic 
shields of princes, noblemen and bishops who shared in its erec- 
tion. The name of St. Machar (or Mochonna) is referred by tra- 
dition to a disciple of St. Columba who founded a chapel here 
for the conversion of the Piets. The bishopric, traditionally 
founded at Mortlach (Banffshire) by King Malcolm II. in 1010, 
in honour of a victory over the Danes, was transferred to Aber- 
deen by King David I. about the year 1137, a bull of Pope Adrian 
IV. dated 1157 “confirming all grants made by the kings of the 
Scots.” “The church of Aberdeen” which is mentioned in the 
same bull, together with the church of St. Machar, is held to refer 
to the old church of St. Nicholas, of which there remains the 
Drum and Collison aisles which now link the east and west 
churches and an eastern crypt. The John Knex parish church was 
rebuilt in 1911; the Roman Catholic caihcJra! t Gothic, 1859) *s 
in Huntly street. The episcopal cathedral of St. Andrews is the 
mother church of the Protestant Episcopal Church in the United 
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The “AULD BRIG O’ BALGOWNSE" AT ABERDEEN, SUPPOSEDLY BUILT BY 

ROBERT THE BRUCE (1274-1329), AMD CELEBRATED IN BYRON'S POEM. 

“DON JUAN" 

spaces include Duthie Park (45 acres), the gift of Miss Elizabeth 
Crombie Duthie of Ruthrieston; Victoria Park (13 acres) and its 
extension Westburn Park (13 acres); Stewart Park (11 acres), 
after Sir D. Stewart, lord provost in 1893; and Hazelhead Park. 
Capacious golf links and a bathing beach border the sea. 

Education. — Aberdeen university consists of King’s college in 
Old Aberdeen, founded by Bishop Elphinstone (q.v ) in 1494, and 
Marischal college, in Broad street, founded in 1593 by George 
Keith, 5th earl Marischal, the two colleges being incorporated to- 
gether, 1S60. In all 34 chairs, 3 readerships and 68 lectureships 
had been founded by 1943 Handsome new buildings have been 
erected. Important additions to the resources of the university 
are the Rowett institute for research in animal nutrition and the 
Macaulay institute for soil research. Donations have been re- 
ceived for scholarships and bursaries, and the Carnegie Trust has 
made grants for the erection of buildings. 

King’s forms a quadrangle with interior court; the Crown 
Tower and the Chapel, the oldest parts, date from 1500. The 
choir of the chapel contains the original oak canopied stalls, mis- 
erere seats and lofty open screens in French flamboyant style. 
The principal at the time of the Reformation armed his folk -to 
save the building from the barons of the Mearns (the modem 
Kincardineshire) after they had robbed St. Machar’s of its bells 
and lead. The building of Marischal college was erected in 1S36- 
41 and has been greatly extended since. Dr. Charles Mitchell 
gave the great graduation hall and the Mitchell tower (233 ft.), 
opened in 1S95, on the 400th anniversary of the university’s 
foundation. A lintel stone from the old buildings of Marischal 
college is preserved at the foot of the Mitchell tower, bearing the 
famous inscription: Thay kaxf said * Qukat say tkay Lat 
THAME SAY, the circumstances giving rise to which are believed 
to embody the founder’s retort to criticisms passed against him 
for his appropriation (by gift from the Crown) of lands and rev- 
enues belonging to the suppressed Cistercian abbey of Deer. A 
botanic garden was presented to the university in 1899. 

Aberdeen, St. Andrews, Edinburgh and Glasgow universities 
combine to return three members to Parliament. The United Free 
Church college is in Tudor Gothic (1850). The Grammar school, 
reputedly first heard of in 1256, was removed in 1861-63 from 
Schoolhill to new buildings off Skene street. Robert Gordon 
founded (1729) and Alexander Simpson further endowed (1816) 
Gordon’s Hospital for instruction and maintenance of sons of 
poor burgesses of guild and trade; in 1881 it became Robert 
Gordon’s college for secondary and technical education. 

Harbour.— -A formerly defective harbour with a bar has been 
greatly deepened under various Acts since 1773. . The north pier. 



3 8 ABERDEEN— ABERDEENSHIRE 


built partly by John Smeaton in 1775-81 and partly by Thomas 
Telford in 1810-15, extends nearly 2,000 ft. into the North sea. It 
increases the depth of water on the bar from a few feet to 32 ft. at 
high water, and igi ft at low water, spring tides. The wet Victoria 
dock of 29 ac.j and with 6,000 ft. of quay, was completed in 1848. 
Adjoining it is the upper dock. By the Harbour act of 1868, 
90 ac. of new ground (in addition to 25 ac. formerly made up) 
were provided on the north side of the Dee for the Albert basin 
(with a graving dock), quays and warehouses. A breakwater 
of concrete, 1,050 ft. long, was constructed on the south 
side of the stream, and a third floating dock was built in 
1911. 

Industry. — Gray granite has long been quarried, and blocked 
and dressed paving “setts,” Curb and building stones and monu- 
mental work exported. Aberdeen is an important centre of the 
Scottish fisheries, the antiquity of which is shown by the men- 
tion of the provision of “dried fish from Aberdeen” in the royal 
wardrobe accounts of the 13th century. Other industries include 
jute, paper, agricultural materials, sail, rope and timber manu- 
factures, engineering, chemical works, soap and candles and dis- 
tilling. In the days of wooden ships shipbuilding flourished, the 
town being noted for its fast clippers, many of which established 
records in the “tea races.” The introduction of trawling revived 
this to some extent, and there are large shipbuilding and repair- 
ing yards. 

History. — Aberdeen was important as far back as the 12 th 
century. Corporate rights were granted by a royal charter of 
King William the Lion (1179), from whose times down to the 
14th century the Scottish kings maintained a royal residence in 
Aberdeen, The city received other royal charters later. After it 
was burned by the English king Edward III in 1336, the new 
town which was built was called New Aberdeen to distinguish it 
from Old Aberdeen The T burgh records are the oldest in Scot- 
land, being complete with one brief break from 1398 to the pres- 
ent day. During the struggles between the royalists and the Cov- 
enanters the city was plundered by both. In the Scottish wars of 
■"independence led by William Wallace and Robert Bruce, Aber- 
deen gave its aid to both. The motto on the city arms of “Bon 
Accord” traditionally commemorates the watchword used by the 
Aberdonians aiding Robert Bruce. In 1715 the earl of Mar 
proclaimed the Old Pretender at Aberdeen. 

Once strongly fortified, the gates of the city were all removed 
by 1770. The importance of Aberdeen as a royal burgh and trad- 
ing port placed it from the earliest times in the first rank of 
Scottish towns, a position which its great cathedral and, later, 
the fame of its university both served to maintain. 

Bibliography. — Among the earlier histories and descriptive accounts 
of Aberdeen are the works of W. Thom (i8ir), W. Kennedy (1818), 
R Wilson (1822), J. Robertson (1839) and J. Gordon (Spalding 
club, 1842); later works include G. Cadenhead (1876), A. Smith 
(1882), C G. Burr and A. M. Munro (1886), W. Robbie, Aberdeen: 
Its Traditions and History (1893) and E. H. B. Rodger, Old Aberdeen 
(1902), The burgh charters and other records are published by the 
Spalding club; also P. J. Anderson, Charters, etc. (1890) and A. M. 
Munro, Records, 2 vol. (1900 and 1909). Other Spalding club pub- 
lications refer to the records of Marischal college (1889, 1898-99), 
the church of St. Nicholas (J. Cooper, 1888, 1892) and the Regislrum 
E pisco patus Aberdoniensis (Cosmo Innes) The works of R. S. Rait 
(* 895 )> J* M. Bulloch (1895) and F. A. Forbes, The Founding of a 
Northern University (1920) refer more specifically to the history of 
the two colleges. Mention may also be made of J. Bryce, Eminent 
Men of Aberdeen (1841) ; A. M. Munro, Aldermen, Provosts and Lord 
Provosts of Aberdeen (1897) ; and the descriptive handbooks by R. M. 
Walker and A. M. Munro (1906) and G. M. Fraser, Historical Walks 
and Names (Aberdeen, 1927). 

ABERDEEN, a city of northeastern Mississippi, U.S., on the 
Tombigbee river; the county seat of Monroe countf. It is on fed- 
eral highway 45, and is served by the Frisco and the Illinois Central 
railways. There is a municipal airport. The population was 
5,282 in 1950, 4,746 in 1940 and 3,925 in 1930 by the federal census. 
Industries include lumbering, a bentonite plant, garment plant, 
frozen food locker and cotton compress. Aberdeen was incorpo- 
rated in 1837 and named by the founder, Robert Gordon, a Scotch- 
man. 

ABERDEEN, a city of South Dakota, U.S., the county seat of 
Brown County. It is in the northeastern part of the state, on fed- 


eral highway 12, about 270 mi. W. by N. of Minneapolis, Minn., 
and is served by the Chicago, Milwaukee, St. Paul and Pacific, .he 
Great Northern, the Chicago and North Western and the Mmne- 
aoolis and St. Louis railroads. The population was 20,976 m 1950. 

Aberdeen is the financial and trading centre of the northern 
part of the state, a fine agricultural regicr.. p-cdu-r- grain, pota- 
toes, hay and flax. Retail sales in 1948 r .0 $38,862,000, 

ranking Aberdeen among the first 15 cities of the United Siates 
in retail sales volume per capita. Northern State Teachers college 
was established there in 1901. Largest teachers college in the state, 
it had an enrolment of approximately 700 at mid-2oth century. It 
maintains a summer biological station at Enemy Swim lake near 
Waubay. Aberdeen was settled in 1880 and was chartered as a city 
in 2:883. 

ABERDEEN, a port of entry, the largest city of Grays 
Harbor county, Wash., U S., at the head of Grays Harbor, 49 mi. 
W. of Olympia. It has an area of 10.5 sq.mL; is built on both 
sides of the Chehalis and the Wishkah rivers; and adjoins the 
city of Hoquiam ( q.v .) on the west, and the town of Cosmopolis 
(population 1950, 1,161) on the east. The population of Aber- 
deen increased from 3,747 in 1900 to 18,846 in 1940 (about 20% 
foreign-born white, Scandinavians predominating) by the federal 
census and 19,47 5 in 1950. The three municipalities form one 
community, with a population of more than 31,000; served by fjie 
Northern Pacific, the Union Pacific and the Chicago, Milwaukee, 
St. Paul and Pacific railways, by autostages and by steamship lines 
to all world ports. Its products are plywood, pulp and paper, lum- 
ber, furniture, shingles, veneer, fish, fisheries by-products and cran- 
berries. 

Grays Harbor was discovered in 1792 by Capt. Robert Gray 
of Boston, on a trading voyage around the world. Aberdeen was 
founded in 1867 by Samuel Benn, who in 1873 established a can- 
nery, and in 1883 planned the town site. It was incorporated in 
1890. 

ABERDEEN AN D TSMABEL, JOHN CAMPBELL 
GORDON, ist Marquess of (1847-1934), P.C., G.C.M.G., 
G.C.V.O., K.T., second son of the fifth earl of Aberdeen, was born 
in Edinburgh Aug. 3, 1847. He vras educated at Oxford and suc- 
ceeded his brother as sixth earl of Aberdeen in 1870, taking his 
seat in the house of lords early in 1873 and at once plunging into 
committee work. After being lord high commissioner to the gen- 
eral assembly of the Church of Scotland from 1881 to 1885 — 
an office he again filled in 1915 — William Ewart Gladstone ap- 
pointed him lord lieutenant of Ireland in his short administration 
(Feb.-July) of 1886. Soon after the Liberals’ next accession to 
power he became governor-general of Canada (1893) and after Ms 
return to England in 1898 took little part in politics. In Dec. 1905 
he was again appointed lord lieutenant of Ireland; he held this of- 
fice till May 1915, and in the following January received the title of 
marquess of Aberdeen and Temair (Tara). Both in Canada and 
in Ireland Lord Aberdeen’s terms of office were distinguished by 
the cordial relationship which he maintained with the different peo- 
ples over whom he presided. He died March 7, 1934, and was 
succeeded by his son, the earl of Haddo (1879- )• 

In 1877 Lord Aberdeen married the Hon. Ishbel Maria Majori- 
banks, a daughter of Lord Tweedmouth. 

See We Twa: Reminiscences of Lord and Lady Aberdeen (1925). 

4 ABERDEEN PROVING GROUND is located on the west 
side of the upper Chesapeake bay, U.S., covering about 75,000 ac. 
between Bush river and Swan creek in Maryland. A U.S. army 
installation under the jurisdiction of the ordnance department, it 
was originally acquired Oct. 16, 1917, and was made a permanent 
army post in Jan. 1919. Research and development of all ordnance 
items, including test activities and computations of firing tables 
and other technical data, are primary functions of the proving 
grounds. The ordnance school, ordnance department board, Aber- 
deen Ordnance depot and an air force base, Phillips field, are also 
located there. Some of the testing activities are performed at 
White Sands, N.M. 

ABERDEEN SHIRE* a northeastern county of Scotland, 
bounded north and east by the North sea, south by Kincardine^ 
Angus and Perth and west by Inverness and Banffi It has a 
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coast line of 65 mi.? and is the sixth Scottish county in land 
area, occupying 1,261 440 ac. or 1,971 sq.mi. The county is 
generally hilly, since from the south-west, near the centre of 
Scotland, the Grampians send out various branches in a general 
north-easterly direction. The county is watered by the rivers 
Dee, Don, Ythan, Ugie and Deveron — names, especially the two 
first, associated with some of the finest valley scenery on the 
eastward slope of Scotland. The upper valley of the Dee, about 
Braemar, penetrates the central mass of crystalline schists be- 
longing to the metamorphic rocks of the eastern highlands, with 
extensive intrusions of later granites, which, on the border with 
Banffshire, rise in the fine mass of Ben Macdhui (4,296ft.) to 
a height second only to that of Ben Nevis among the mountains 
of the British Isles. This mountain commands views of one of 
the most beautiful parts of the central highlands, with the 
summits of Braeriach (4,248ft.), Cairntoul (4,241ft.) and Cairn- 
gorm (Banffshire) near by, the columnar cliffs of Corrie Etcha- 
chan, and Loch Avon in its deep gully, 2,500ft. above sea-level 
Among many other heights, “dark” Lochnagar, south-east of Brae- 
mar, is famed through a well-known song of Byron; and Ben- 
wachie, on the Banffshire border, through John Imlah’s verse “0 
gin I were where Gadie rins.” The shire is popularly divided into 
five districts Of these the first is Mar, mostly between Dee and 
Don, the southern half of the county with the city of Aberdeen. 
TPhe soil on the Dee is sandy, and on the Don loamy. The second 
district, Formartme, between the lower Don and Ythan, has 
a sandy coast, succeeded inland by a clayey, fertile, cultivated 
tract, and then by low hills, moors, mosses and tilled land. 
Buchan, the third district, lies north of the Ythan, and com- 
prises the north-east part of the county. The surface is bare, 
low, flat or gently undulating and in places peaty. The coast 
is in parts bold and rocky, and at the Bullers of Buchan, 6m. 
south of Peterhead, the sea enters a basin by a natural arch 
and boils up violently in stormy weather. Buchan Ness is the 
most easterly point of Scotland. The fourth district, Garioch, 
in the centre of the shire, is beautiful, undulating, loamy and 
fertile. Strathbogie, the fifth district south of the Deveron, 
mostly consists of hills, moors and mosses. 

Geology.— The schists extend east from the central mass to 
Formartine and Peterhead. East down Dee and Don and north 
across the plain of Buchan towards Rattray head and Fraser- 
burgh there is a development of biotite gneiss, partly of sedi- 
mentary and perhaps partly of igneous origin. A belt of slate 
quarried for roofing purposes runs along the west border of the 
county from Turriff by Auchterless and the Foudland hills towards 
the Tap o’Noth near Gartly. The metamorphic rocks have been 
invaded in almost every part of the county by igneous materials, 
some before, and by far the larger series after the folding of 
the strata. There are chalybeate springs at Peterhead and Pan- 
nanich near Ballater. The later granites subsequent to the plica- 
tion of the schists have a wide distribution on the Ben Macdhui 
and Ben Avon range, and on Lochnagar; they stretch east from 
Ballater by Tarland to Aberdeen and north to Bennachie. Isolated 
masses appear at Peterhead and at Strichen. The Aberdeen 
granites have been widely used for building and paving, and 
extensively quarried at Rubislaw, Peterhead, Kemnay and else- 
where. The glacial deposits in the county indicate an eastward 
movement off the high ground at the head of Dee and Don, 
while the mass spreading outwards from the Moray Firth invaded 
the low plateau of Buchan; but at a certain stage there was a 
marked defection northwards parallel with the coast, a? proved 
by the deposit of red clay north of Aberdeen. At a later date 
the local glaciers laid down materials on top of the red clay. 
The rivers abound with salmon and trout. Loch Muick, the 
largest of the few lakes in the county, 1,310ft. above the sea, 
2-Jm. long and £ to -Jm. broad, lies some 84 m. south-west of 
Ballater, and has Altnagiuthasach, a royal shooting-box, near its 
south-west end. Red deer (in Braemar), grouse, and partridges 
are plentiful. 

The climate of the upper Dee and Don valleys has a reputation 
as the driest and most bracing in the British isles, and gram is 
cultivable up to x, 600ft. above sea-level— considerably higher 


than elsewhere in the north of Great Britain. At Loch Muick 
vegetables, currants, laurels and roses flourish; the larch grows 
well, and elsewhere in Braemar natural timber, especially Scots 
fir in addition to larch, is particularly fine. Ash-trees, 5 ft. 
girth, are found at 1,300ft. elevation. 

History. — The country now fo'rming the shires of Aberdeen 
and Banff was originally peopled by northern Piets, whom Ptolemy 
called Taixali. Evidence of effective Roman occupation is lack- 
ing, though so-called Roman camps have been discovered on 
'the upper Ythan and Deveron. Traces of the native inhabitants, 
however, are numerous. Weems or earth-houses are fairly .com- 
mon in the west. Relics of crannogs or lake-dwellings exist at 
Loch Ceander, or Kinnord, 5m. NE of Ballater, at Loch Goul 
in the parish of New Machar, and elsewhere. Duns or forts 
oc'cur on hills at Bunecht, where the dun encloses an .area 
of two acres, Baira near Ok! Meldrum, Tap o’Noth, Dunnideer 
near Insch and other places. Monoliths, standing stones and 
stone circles abound, and there are many early Christian sculp- 
tured stones. Efforts to convert the Piets were begun by Ternan 
in the 5th century and continued by Columba (who founded, a 
monastery at Old Deer), Drostan, Maluog and Machar, but dis- 
sensions within the Columban Church and the expulsion of the 
clergy from Pictland by the Pictish king Nectan in the 8th 
century, undid 'most of the progress that had been made. The 
Vikings and Danes periodically raided the coast, but when (1040) 
Macbeth ascended the throne of Scotland the Northmen, .under 
the guidance of Thorfinn, refrained from further trouble in the 
north-east. Macbeth was afterwards slain at Lumphanan (1057), 
a cairn on Perkhill marking the spot. Along with numerous 
Anglo-Saxon exiles after the Norman conquest of England there 
also came to Aberdeenshire Flemings who introduced various 
Industries, Saxons who brought farming, and Scandinavians who 
taught nautical skill. The Celts revolted more than once, but 
Malcolm Canmore and his successors crushed them and con- 
fiscated their lands. In the 12th and 13th centuries some of 
the great Aberdeenshire families arose, including the earl of 
Mar ( c . 1122), the Leslies, Freskins (ancestors of the dukes 0? 
Sutherland), Durwards, Bysets, Corny ns and Chdynes, and in 
most cases their founders were immigrants. The Celtic thanes 
and their retainers slowly fused with the settlers. They declined 
to take advantage of the disturbed condition of the country 
during the wars of the Scots independence, and made common 
cause with the bulk of the nation. Though John Cornyn (d. 
1300?), one of the competitors for ihe throne, had considerable 
interests in the shire, his claim received locally little support. 
In 1296 Edward I. made a triumphal march to the north to 
terrorize the more turbulent nobles. Next year William Wallace 
surprised the English garrison in Aberdeen, but failed to capture 
the castle. In 1303 Edward again visited the county, halting at 
the castle of Kildrumnty, then in the possession of Robert Bruce, 
and made Aberdeen his headquarters during several months. 
After Robert Bruce’s death (1329) there was intermittent anarchy 
in the shire. Aberdeen itself was burned by the English in 1336, 
and the resettlement of the districts of Buchan and Strathbogie 
occasioned constant quarrels on the part of the dispossessed. 
Moreover, the Crown embroiled itself by trying to subdue some 
of the Highland chieftains. This policy culminated in the in- 
vasion of Aberdeenshire by Donald, lord of the Isles, who was. 
however, defeated at Harlaw, near Inverurie, by the earl of 
Mar in 1411. In the 15th century Sir Alexander Forbes was 
created Lord Forbes (c. 1442), and Sir Alexander Seton Lord 
Gordon in 1437 and earl of Huntly in 1445. Bitter feuds raged 
between these families but the Gordons’ domains, already vast, 
were enhanced by the acquisition, through marriage, of the 
earldom of Sutherland (1514). Meanwhile commerce with the 
Low Countries, Poland and the Baltic had grown apace, Camp- 
vere, near Flushing in Holland, becoming the emporium of the 
Scottish traders, while education was fostered by the foundation 
of King’s college at Aberdeen in 1494 (Marischal college followed 
a century later). At the Reformation so little intuition had the 
clergy of the drift of opinion th$t at the very time that re- 
ligious structures were being despoiled in the south, theabuilding 
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and decoration of churches went on in the shire. The change 
was acquiesced in without much tumult, though rioting took 
place in Aberdeen and St. Macharis cathedral in the city suffered 
damage. The 4th earl of Huntly offered some resistance, on 
behalf of the Catholics, to the influence of Lord James Stuart, 
afterwards the regent, Moray, but was defeated and killed at 
Corrichie on the Hill of Fare in 1562. As years passed it was 
apparent that Presbyterianism was less generally acceptable than 
episcopacy, of which system Aberdeenshire remained for genera- 
tions the stronghold in Scotland. In 1638 the National Covenant 
was ordered to be subscribed, a demand so grudgingly responded 
to that the earl of Montrose visited the shire in the following 
year to enforce acceptance. The Cavaliers, not being disposed to 
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yield, dispersed an armed gathering of Covenanters in the affair 
called the Trot of Turriff (1639), which the first blood of the 
Civil War was shed. The Covenanters obtained the upper hand 
in a few weeks, when Montrose appeared at the bridge of Dee 
and compelled the surrender of Aberdeen, which had no choice 
but to cast in its lot with the victors. Montrose, however, soon 
changed sides, and defeated the Covenanters under Lord Balfour 
of Burleigh (1644), and again after a stiff fight on July 2, 1645, 
at Alford. Peace was temporarily restored on the “engagement” 
of the Scots commissioners to assist Charles I. On his return 
from Holland in 1650 Charles II was welcomed in Aberdeen, 
but in little more than a year General Monk entered the city 
at the head of the Cromwellian regiments. The English garrison 
remained till 1659, and next year the Restoration was effusively 
hailed, and prelacy was again in the ascendant. After the Revo- 
lution (1688) episcopacy passed under a cloud, and as George I 
was antipathetic to the clergy, it happened that Jacobitism and 
episcopalianism came to be regarded in the shire as identical. 
The earl of Mar raised the standard of revolt in Braemar (Sept. 
6, 1715); a fortnight later James was proclaimed at Aberdeen 
cross; the Pretender landed at Peterhead on Dec. 22, and in 
Feb. 1716 he was back again in France. The collapse of the first 
rising ruined many of the lairds, and when the second rebellion 
occurred 30 years afterwards the county in the main was apathetic, 
though the insurgents held Aberdeen for five months, and Lord 
Lewis Gordon won a trifling victory for Prince Charles Edward 
at Inverurie (Dec. 23, 1745). 

Population and Government, — The population in 1938 was 
estimated at 325,231. In 1931, only 777 spoke Gaelic, all of 
whom spoke English also. As late as 1830 Gaelic was the com- 
mon tongue almost throughout Braemar at least. The chief 
towns, with populations (est. 1938), are the large burgh of Aber- 
deen (178,199), and Peterhead (13,056), Fraserburgh (10,388), 
Huntly (3,985), Inverurie (4,728), and Turriff (2,562) of the ten 
small burghs. Aberdeen, Kintore and Inverurie are royal burghs. 
The supreme court of justiciary sits in Aberdeen to try cases 
from the counties of Aberdeen, Banff and Kincardine. The three 
counties are under a sheriff, and there are three sheriff s-substi tute 
resident in Aberdeen, who sit also at Fraserburgh, Huntly and 
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Peterhead The county, with Kincardineshire, sends three mem- 
bers to parliament. The county town, Aberdeen, returns two 

members. . 

Agriculture. — Except in favoured tracts, as m Formartine 
and Garioch, the glacial drift soils are generally poor, . gravelly 
or peaty; but in no part of Scotland has careful cultivation more 
successfully increased productivity. About two-thirds of the pop- 
ulation depend on agriculture. Farms are small compared with 
those in the southeastern counties. Of the 9>$^9 holdings in 
1938 almost half were between 5 and 50 ac. Oats are the pre- 
dominant crop (172,055 ac. in 1938)? wheat has practically gone 
out of cultivation (188 ac.), but turnips and swedes ( 73 ^ 9 § ac 1 
and barley (11,669 ac.) are grown. The. county is by far the 
greatest for oat growing in Scotland and is second only to East 
Lothian for barley. Great numbers (185,277 in 1938) of the 
home-bred crosses of cattle are fattened for London and local 
markets, and Irish animals are imported on an extensive scale 
for the same purpose. 

Fisheries.— The white and herring fishery is the next most 
important industry to agriculture, its development having been 
due almost exclusively to the introduction of steam trawlers 
Aberdeen is the chief Scottish centre for trawling and great line 
fishing, and the chief port for white fish. Fraserburgh is one of 
the largest centres of the North sea herring fishing. Haddocks 
are salted and rock-dried (speldings) or smoked (finnans). Tile 
ports and creeks are divided between the fishery districts of Peter- 
head, Fraserburgh and Aberdeen, the last of which includes also 
three Kincardineshire ports. The herring season for Aberdeen, 
Peterhead and Fraserburgh is from June to September, at which 
time the ports are crowded with boats from other Scottish dis- 
tricts. There are valuable salmon-fishings — rod, net and stake- 
net — on Dee, Don, Ythan and Ugie. 

Communications.— -From the south Aberdeen city is ap- 
proached by the L.M.S.R. (via Perth, Forfar and Stonehaven), 
and the L.N.E.R. (via Dundee, Montrose and Stonehaven). A 
line of the latter company runs via Kintore and Huntly to 
Keith and Elgin. Branch lines from Aberdeen to Ballater by 
Deeside, from Aberdeen to Fraserburgh (with a branch at Maud 
for Peterhead and at Ellon for Cruden bay and Boddam), from 
Kintore to Alford, and from Inverurie to Old Meldrum and also 
to Macduff. By sea there is regular communication with London, 
Leith, Newcastle and Hull, Inverness, Wick and other ports, the 
Orkneys and Shetlands, and the Continent. The highest macadam- 
ized road crossing the East Grampians rises to a point 2,200 ft. 
above sea level. 

ABERDOUR village and civil parish, Fifeshire, Scotland. 
Pop. (1931), 2,055. On the shore of the Firth of Forth, 17^ mi. 
N.W. of Edinburgh by the L.N.E.R., 7 mi. N.W. of Leith by 
steamer, it is a favoured bathing resort. There are ruins of a 
castle and a church with fine Norman work. About 3 mi. S.W. is 
Donibristle House, the seat of the earl of Murray (Moray). The 
island of Inchcolm, or island of Columba, £ mi. from shore, is in 
the parish. Remains of 13th-century fresco have been found. 

ABERDOVEY (ab-ur-duv'i) (Aberdyfi), a village on the 
north side of the Dyfi Estuary, Merionethshire, Wales. Popula- 
tion (1931) 1,203. Its site has associations in Welsh folklore 
with coastal submergence ( see Cardiganshire). During the 
17th, iSth and 19th centuries it had a considerable coasting and 
fishing trade, the export of slates from Corris and Aberllefenni 
being considerable. Aberdovey also exported lead ore from the 
mines of the Dyfi region. With the development of private motor 
traffic on a large scale after 1918 Aberdovey became increasingly 
a resort for visitors from the large towns of England. 

ABERFOYLE, village and civil parish, Perthshire, Scotland, 
344 nii. N.W. of Glasgow by the L.N.E.R. Population (1931) 
1,014. The village is at the base of Craigmore (1,271 ft. high) 
and on the Laggan, a headwater of the Forth In 1885 the duke 
of Montrose built a road over the east shoulder of Craigmore to 
the Trossachs but this does not take motor traffic. The Laggan 
drains the small lochs Ard and Chon, the first of which is the 
scene of incidents in Scott’s Rob Roy. There are slate quarries 
on Craigmore. 
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(ab ur-gen'I or ab-ur-ga-veu'i) , municipal 
borough, Monmouthshire, England, at the converge of roads from 
Crickhowell, Ross, Hereford, Newport and Merthyr, at the con- 
fluence of the Gavenny with the Usk Population (1938) 7,925. 
Area, 3 75 sqmi. There are evidences of the early occupation 01 
the area on the hills around and the focus which became Aber- 
gavenny was the Roman Gobarniimrx, a small fort guarding the 
road up the Usk. The town grew under the protection of the 
Norman lords of Abergavenny and there are remains of a castle 
built by Hamelin de Ballon in the nth century. The mediaeval 
waiied town contained a Benedictine monastery which later be- 
came the church of St. Mary, which contains many interesting 
monuments. Owing to its situation, the town was frequently em- 
broiled in the border warfare of the 12th and 13th centuries and 
was burned by Owen Glendower (q.v.) in 1404 At the dissolu- 
tion of the priory part of its endowment went towards a free 
grammar school. In 1639 Abergavenny received a charter of in- 
corporation with bailiff and burgesses. Like most towns of simi- 
lar history it showed strong conservative tendencies during the 
Civil Wars when the town suffered badly at the hands of Fairfax 
(1646), and again in 1688 when it lost its charter for its strong 
Jacobean demonstrations. The market was important as early as 
1200 and further reference is made to it in 1657, but with the 
better roads and greater movement of the 18th and 19th cen- 
turies cattle and horse fairs became more important In the iSth 
and early 19th centuries Abergavenny prospered as a market and 
social centre. It was also famous for its Welsh flannel Aber- 
gavenny was incorporated in 1899. Its boundaries were extended 
in 1935. It is in the narliamentary division of Monmouth. 

ABERXGH-M aCZaY, CDCRC-E ROBERT (1848- 

1881), Anglo-Indian writer, is known by his famous Twenty-one 
Days in India (1878-79), a satire upon Anglo-Indian society and 
ways of thinking. 

A 7 ERJIETIITT; JOHN (1680-1740), Irish Presbyterian 
divine, was bom at Coleraine, county Londonderry, on Oct. 19 
1680. He was educated at Glasgow, Edinburgh and Dublin, and 
was pastor of a church at Antrim for 14 years. In 1717 he was 
assigned by the synod to Usher’s Quay, Dublin. He declined to 
obey, and remained at Antrim. This refusal became a test case 
of the authority of the ecclesiastical courts, and Irish Presby- 
terianism was split into two camps of ‘‘subscribers” and “non- 
subscribers ” Out-and-out evangelical as John Abernethy was, 
there can be no question that he and his associates sowed the 
seeds of that after-struggle (1821-40) in which, under the leader- 
ship of Dr. Henry Cooke, the Arian and Socinian elements of the 
Irish Presbyterian Church were thrown out. In 1726 the “non- 
subscribers,” in spite of pleading against separation by Abernethy, 
were cut off from the Irish Presbyterian Church. In 1730, al- 
though a “non-subscriber,” he was invited to Wood Street, Dub- 
lin, whither he removed. In 1731 Abernethy made a stand 
against the Test Act, “against all laws that, upon account of mere 
differences of. religious opinions and forms of worship, excluded 
men of integrity and ability from serving their country.” He was 
nearly a century in advance of his age in his repudiation of tests 
and disabilities. He had to reason with those who denied that a 
Roman Catholic or Dissenter could be a “man of integrity and 
ability.” His Tracts — afterwards collected — did fresh service, 
generations later, and his name is honoured by all who love free- 
dom of conscience and opinion. 

See Dr. Duchal’s Life , prefixed to Sermons (1762) ; Diary in ms., 
6 vols. 4to; Reid’s Presbyterian Church in x Ireland, ni. 234. 

ABERNETHY, JOHN (1764-1831), British surgeon, was 
bom in London on April 3 1764. He wa^ apprenticed in 1779 to 
Sir Charles Blicke, then assistant surgeon to St. Bartholomew's 
Hospital, and studied under Sir William Buzard at the London 
Hospital and under John Hunter. When Blicke became surgeon 
to the hospital, Abernethy became assistant surgeon. He began 
to lecture to students in his house. The lectures were so crowded 
that the governors of the hospital decided to build a regular lec- 
ture theatre. Abernethy *s best known work is Surgical observa- 
tions on the constitutional Origin and Treatment of Local Dis- 
eases (1809). He had enjoyed great celebrity in private practice, 
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enhanced it is said, by h’3 rough mariners. He was surgeon to 
the hospital 18:5-27, and died at Enfield April 20 1831. 

A collected edition of his wuiks was ' n ~ "830. A orography, 

Memoirs uj John Abernethy , bv Geo 21 . appeared in 1853. 
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of light rays from certain points through which they should pass 
in order to satisfy the conditions necessary for distinct focus. 
Spherical aberration results in distortion of the image, and chro- 
matic aberration produces coloured fringes around an otherwise 
white image ( See Optics; Photography Apparatus) 

. "77 ~ “"I"' " OF LIGHT* This is an astronomical phe- 

nomenon depending on the fact that light is not propagated instan- 
taneously Our observations of the heavenly bodies are taken from 
the earth, a planet whose speed of motion is not incomparably 
smaller than that of the light; the result is that the apparent 
position of a star in the sky does not correspond to its true direc- 
tion from the earth We are accustomed to assume intuitively 
that a body is “where we see it to be”; or, since the distance can- 
not always be judged, that at any rale it is in the direction in 
which we see it But actually vision gives only an indirect ac- 
quaintance with its position. That which affects our eyes is the 
light which has travelled to us from the object; we have, there- 
fore, to take into consideration the circumstances of propagation 
of the light. It is well known that a light-ray changes direction 
in passing from one transparent medium to another, e g , water 
to air, and that its course is curved in a medium of varying 
density such as our atmosphere; an object seen by these dis- 
located or curved rays is displaced from its correct position, and 
the corresponding correction for refraction by the earth’s atmos- 
phere is highly important in determining the positions of stars 
The correction for aberration is also concerned with the propaga- 
tion of light; it arises from the fact that our actual judgment of 
the direction of a ray involves a combination of the earth’s 
motion and the motion of the light. 

The most elementary explanation can be given in terms of the 
old corpuscular theory of light — which was the theory accepted 
at the time aberration was discovered. If we think of the ray of* 
light as a stream of missiles proceeding from the' star with a 
speed of 186,000m. a second, it is clear that the apparent direction 
from which the missiles come will be affected by our own velocity 
if that is not too insignificant in comparison. A common illustra- 
tion is that of a man walking through a rain-storm with the drops 
falling vertically; the faster he walks, the more inclined is the 
position in which he must hold his umbrella to shield off the 
“missiles.” The argument can be re-stated in terms of the wave 
theory of light without essential alteration; but reference should 
be made to an account of that theory for an explanation of the 
signification of “rays of light.” 

A rough way of alining the direction of a star is to point a 
long narrow tube so that we can see the star through it. The 
alinement is given by the two apertures at the ends of the tube, 
which must be such that the small pencil of rays admitted through 
one can make an exit through the other and thus reach the ob- 
server’s eye. The upper part of the diagram shows the rays of 
light coming from a star; the upper aperture E admits a narrow 
beam which continues in the original direction, so that F is the 
position in which the exit aperture has to be placed. Suppose that 
whilst the light travels the distance E F the earth moves through 
a distance G F ; then the required direction of our tube is G E. 
It will then admit the light at E, and, by the time the light has 
travelled down the tube, the lower aperture will have reached 
the position F and the light will pass out. It will be seen that the 
tube G E does not point in the true direction of the star F E. 
The same principle applies when the tube is furnished with lenses, 
as in a telescope. 

The alinement is the same whether the tube is long or short, 
and we can conveniently appreciate the relative proportions if 
we take E F to be 186,000 miles. The light then takes 1 second 
to pass from E to F; and in 1 second the earth travels in its 
orbit i 84 -m , represented by G F. Thus G F is ^ of E F. The 
greatest possible angle between the observed direction and the 
true direction is t>f a radian,' or more accurately * 20.47"; 
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this is called the constant of aberration For comparison the ap- 
parent radius of Jupiter is about 20"; so that (when the aberra- 
tion is a maximum) we see the centre of Jupiter when we are 
actually looking towards the edge of disc. As the direction of 
the earth’s motion changes throughout the year so the direction 
of the aberration displacement of the star changes; the star is 
always displaced towards the “apex of the earth’s way,” i e. ? the 
point of the sky towards which the earth’s motion is directed. 
The star apparently moves in an 
ellipse around its true position as 
centre, making a circuit once a 
year. For a star at the pole of 
the ecliptic this ellipse is a circle 
of radius 20-47"; for other parts 
of the sky the path may be re- 
garded as a parallel circle which 
is projected into an ellipse by 
foreshortening. The major axis of 
the ellipse is always 20*47", but the minor axis depends on the 
latitude (i e ., distance from ecliptic) of the star. 

Discovery of Aberration. — The discovery of the aberration 
of light in 1725, due to James Bradley (1693-1762) is one of 
the most important in the whole domain of astronomy; and in 
pure physics it has provoked a succession of investigations cul- 
minating in the theory of relativity. It was entirely unexpected, 
and it was only by extraordinary perseverance and perspicuity 
that Bradley was able to explain it in 1729. The discover} 7 arose 
in the course of an attempt to discover whether the stars had ap- 
preciable parallaxes. We now know that stellar parallaxes are 
less than a second of arc, and the first authentic parallax was 
not measured until a century later. Many observers had, however, 
claimed to have discovered such parallaxes. In 16S0 Jean Picard 
in his Voyage d’Uramborg stated, as the result of ten years’ ob- 
servations, that the Pole-Star exhibited variations of position 
amounting to 40" annually; some astronomers endeavoured to 
explain this by parallax, but the motion was at variance with that 
-which parallax would occasion. J. Flamsteed, from measurements 
in 1689 and succeeding years with his mural quadrant, concluded 
that the declination of the Pole Star was 40" less in July than 
September. R. Hooke in 1674 concluded from his observations 
that y Draconis was 23" more northerly in July than October. 

When James Bradley and Samuel Molyneux entered this sphere 
of astronomical research in 1725 there was much uncertainty as 
to whether genuine stellar parallaxes had been detected or not; 
and it was with the intention of answering this question definitely 
that they erected a large telescope in the house of the latter at 
Kew. They determined to re-investigate y Draconis, a star 
selected because it passed almost through the zenith in the lati- 
tude of London; its position would therefore not be affected by 
troublesome and uncertain corrections for refraction. The tele- 
scope constructed by George Graham (1675-1751), a celebrated 
instrument-maker, was affixed to a vertical chimney-stack; the 
eye-piece could be moved a little laterally so as to measure 
deviation from the vertical by means of a screw, the vertical 
being fixed by a plumb-line. The first observations were made 
on the 3rd, 5th, nth, 12th Dec., 1725. On the 17th Bradley 
found the star to be moving southwards, and confirmed this on 
the 20th. (The change of position by aberration at this time of 
the year is rapid, and amounts to about 3-2" in ten days.) The 
star was found to continue its southerly course until March 
when it was about 20" south of the December position. By the 
middle of April it was apparent that it was returning north 
again. In September it reached its northerly limit, the extreme 
range between March and September being 40" 

Although the observers were seeking an apparent shift of the 
star, they immediately realized that what they had found could 
not be attributed to parallax. The maximum range of parallactic 
shift for 7 Draconis should be between June and December. 
Aberration and parallax are easily distinguished by this three 
months’ difference of phase; the displacement of a star due to 
aberration is always at right angles to that due to parallax, 
Bradley^ and Molyneux discussed several hypotheses in the hope 


of arriving at an explanation. One hypothesis was that the direc- 
tion of the earth's ax: a and therefore of the plumb-line varied, 
causing an apparent displacement of the star when its position 
was measured with respect to the plumb-line Observations were 
therefore made of another star on the opposite side of the pole; 
from a comparison of the displacements with those of y Draconis 
it was found that they could not be explained by a shift of the 
earth’s axis The precaution, however, was fruitful; for by long 
continued observation Bradley ultimately established that shifts 
due to a change of the earth’s axis actually occurred ; and he was 
led to his second famous discovery — nutation. Bradley realized 
that observations of many more stars were required in order to 
determine the laws governing this mysterious effect. For this 
purpose he set up a more convenient telescope at the Rectory, 
Wanstead, the residence of the widow of his uncle, James Pound, 
who had guided him in his early astronomical work. This tele- 
scope, erected in Aug. 1727 had a range of 6£° on each side of 
the zenith and thus covered a much larger area of the sky than 
the Kew instrument. Fifty stars were kept under close ob- 
servation. Bradley disentangled from these observations the 
conclusion that a star had its extreme declinations at the times 
of the year when it passed through the zenith at 6 o’clock morn- 
ing or evening. 

The true theory of the phenomenon was discovered by an acci- 
dent reminding us of the more apochryphal story of Newton add 
the apple-tree. Sailing on the Thames, Bradley noticed the shift- 
ing of the vane on the mast, as the boat altered her course; the 
shift was not due to unsteadiness of the wind, but to the com- 
bining of the changing motion of the boat with the steady velocity 
of the wind. This suggested that the changing direction of the 
ray from the star was the result of combining the changing motion 
of the earth with the steady velocity of the starlight. The finite 
velocity of light had been discovered by Roemer 60 years earlier 

Astronomical Effects. — In modem astronomy the aberration 
due to the earth’s orbital motion is included along with pre- 
cession and nutation as part of the “star correction” applied to 
reduce from Apparent to Mean Place. A small correction for 
diurnal aberration is also applied, arising from the motion of the 
observer caused by the diurnal rotation of the earth. For planets 
and comets a different procedure is adopted. It must be remem- 
bered that, even after allowing for the aberration, we see the body 
not where it is now but where it was when the light left it. Thus 
the corrected direction F E joins the position of the earth at the 
instant of observation to the position of the planet some minutes 
or hours before. Using the previous diagram but with a new 
connotation, let E be the planet when the light left it, and let F 
be the position of the earth when the light arrives. Whilst the 
light travels from E to F the earth travels from G to F, so that 
the apparent direction of the planet G E is the actual direction 
joining the positions of the earth and planet at the time when 
the light left the planet. Accordingly we do not trouble about 
the hybrid direction FE. We accept GE uncorrected; but we 
apply a correction to the time of observation, antedating it by 
the light-time. This simple procedure is inapplicable to the stars 
whose light-time is many years, because it assumes that the earth’s 
velocity has been coast??* tVcughru t the interval. But it answers 
a question often — w her ought not to apply a cor- 
rection on account of the aberration due to the motion of the 
whole solar system through space towards a point in Hercules. 
This motion, being uniform, admits of the above treatment; and 
the answer is that no correction is required provided that it is 
understood that the observation relates to the state of things 
when the light left the star; the aberration rather helpfully 
“puts back the sun” to the earlier date which must in any case 
pertain to the star. 

Since the velocity of light is known with great accuracy the 
observed value of the constant of aberration determines the 
earth s orbital velocity. This can also be calculated when we 
know the radius of the earth’s orbit from observations of the 
solar parallax. There has long been a rivalry between the con- 
stant of aberration and the solar parallax as to which shall pro- 
vide the more accurate determination; at present the degree of 
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accuracy seems to be "kbout equal, and the two methods are in 
satisfactory accord. 

Aberration and Aether. — In the explanation of aberration 
we pictured the light as travelling in a straight line from the star 
uninfluenced by the motion of the earth carrying the observer. 
On the wave theory this would not be true if the aether in our 
neighbourhood were carried along with the earth; for when the 
light reaches this moving region of the aether its course will be 
disturbed, the motion of the aether (if the phrase has any literal 
meaning) being superposed on the ordinary velocity of the light 
traversing it. According to the modern idea of the atom, intro- 
duced by Rutherford in 1911, the electrons and atomic nuclei are 
so minute that the aether can slip through the void interior of 
the atom as easily as through the solar system, and there is no 
longer any reason to anticipate a convection; but in the last 
century it seemed almost contrary to reason to imagine solid 
matter pushing its way through the aetherial medium without 
serious disturbance. Apart from this prejudice, experimental evi- 
dence ir. the last century suggested that the aether in the lower 
part of our atmosphere was travelling with the earth, and further 
that moving matter such as a stream of water partially dragged 
the aether with it. Thus in 1818 Arago pointed out that the 
refraction by a prism (depending on the ratio of the velocities 
of light in air and glass) ought to be altered by the motion of 
th® prism through the aether; since no such alteration was ob- 
served he concluded that the surrounding aether shared the 
motion of the prism. Fresnel explained this effect by a “drag- 
ging co-efficient,” his hypothesis being that the “condensed” aether 
carrying the light inside the prism did not have the full motion 
of the prism but was only partially dragged in the same direction 
This was apparently verified by Fizcau in 1851, who sent light 
in opposite directions round a circulating stream of water and 
thus studied its velocity with and against the current. In 1871 
Airy performed his water-telescope experiment (originally sug- 
gested by Boscovitch) in which he measured the constant of ab- 
erration with a telescope that had its tube filled with water. Rea- 
soning crudely, the aberration should have been increased, since 
the velocity of light in water is less than in air; but the normal 
value was obtained. Fresnel had already predicted that there 
would be a compensation when account was taken of the altera- 
tion of refraction at the surface of the moving liquid. 

In the light of Fresnel’s theory, it seemed to emerge from these 
results that the aether-drag was limited to the interior of the 
moving bodies, and that its effects were compensated by changes 
of refraction at the surface of the bodies, except when (as in 
Fizeau’s experiment) differential motions were concerned. Thus 
the aether just outside the solid earth would be stagnant as the 
theory of aberration requires. But in 1887 Michelson and Morley 
made a much more delicate attempt to detect the difference of 
velocity of the earth and surrounding aether ( see Relativity) ; 
this seemed to decide that the aether was carried vrith the earth. 
Thus the conflict between stagnant and convected aether was 
brought to a head, the former being demanded by astronomical 
aberration and the latter by the Michelson-Morley experiment 
and certain later experiments involving similar principles. 

The astronomical observations prove that the ray as it reaches 
the telescope is travelling in the same direction as when it started 
from the star; this, however, does not entirely rule out possible 
motions of the aether near the earth. It was shown by Sir George 
Stokes (1845) that the necessary and sufficient condition was 
that the motion should be of the kind known as “irrotational” in 
hydrodynamics. This would allow the kind of disturbance which 
might be anticipated from the earth’s pushing its way through a 
fluid aether, since there is a well-known irrotational solution of 
the problem of a sphere moving through a liquid; but it does little 
to help the present difficulty since it involves a sliding of the 
aether over the surface of the sphere, which is precisely the 
point denied by the Michelson-Morley experiment. If the aether 
is allowed to be compressible (the density having, however, no 
effect on the velocity of light) an irrotational solution can be 
found which does not involve any slip of the aether at the earth’s 
surface. This was pointed out by Planck, but the condensation 


required is so extreme, that the loop-hole cannot be considered 
very seriously. The reconciliation was ultimately effected, by the 
theoretical investigations of Lorentz and Larmor. Their work 
showed that the electrical structure of matter involves an altera- 
tion of length of all material objects m the direction of their 
velocity through the aether, which Would compensate the effect 
looked for in the Michelson-Mo^ey experiment— confirming a 
suggestion originally made by F-cCArac, . nen allowance is 
made for this contraction, none of the numerous experiments are 
capable of testing the relative motion of the earth and aether. 
The position about 1900-05 can be summed up as follows. 

The earth moves through the stagnant aether without disturbing 
it, as the original explanation of astronomical aberration demands. 
The objection that bodies carried cn the earth show no effects 
of this relative motion falls to the ground because it turns out 
that in all the experiments the effects are precisely compensated. 
For the further developments originating from these ideas refer- 
ence should be made to the article Relativity. 

Astronomical aberration provides no means of determining a 
uniform motion through the aether; this will be apparent from 
what we have said as to the aberration from the motion of the 
solar system through space. But it n ~ ■~'\ns of determin- 
ing differences of velocity, such as * ; ' a - ^ the earth s 

orbital motion at different times of the year. Equally it can test 
any possible difference of aether-drift at different levels, e.g., at 
the top and bottom of a mountain. Prof. D C. Miller’s recent 
attempt to test this by performing the Michelson-Morley experi- 
ment at the top of a mountain appears to us to have been mis- 
conceived; for even if (contrary to current theory) the experi- 
ment can reveal aether-drift, it is by no means comparable in 
accuracy with the test by astronomical observations, which assure 
us that the light of the stars is not deflected by any change of 
the aether current between a mountain observatory and the 
sea-level. All observable effects of * aberration are due to 
relative velocity or change of velocity. On absolute velocity it 
is silent; and there is reason to believe that all other experiments 
are silent also — a conclusion which has led to the principle of 
relativity. 

Bibliography. — For Bradley’s work see S. Rigaud, Memoirs of 
Bradley (1S32) or H. H Turner, Astronomical Discovery (1904). 
The practical application in c^r'vi'vm / is treated in all text-books 
on spherical a=trrr.crny For ir.e .cm: controversy regarding stagnant 
and convected aether see J. Larmor, Aether and Matter (1900) and 
E. T Whittaker, A History of the Theory of Aether and Electricity 
(1910). (A. S. E.) 

ABERSYCHAN: see Pontypool. 

ABERTILLERYj urban district, Monmouthshire, England, 
16 mi. N W. of Newport, on the G.W.R. Pop. (1938) 28,320. 
Area, 10.1 sqmi. It lies in the mountainous mining district of 
Monmouthshire and Glamorganshire, in the valley of the Ebbw 
Fach, and the large industrial population is mainly employed in 
the numerous coal mines, ironworks and tinplate works. The 
upper reaches of the valley were formerly important as iron 
smelting regions and coal was worked early at Abertillery. This 
region, like most of South Wales, suffered badly in the depression 
of the 1930s. 

ABERT RIM, a striking rock formation in south central 
Oregon, U.S.A., is one of the largest fault scarps in the world. 
The rim runs along the eastern edge*of Abert lake for 19 mi., ris- 
ing about 2,000 ft. above the lake, and has an 800-ft. lava cap 
ending in a sheer precipice. 

Lieut. John Charles Fremont and his men discovered Abert 
Rim and lake in Dec. 1843. Legend says that a party of Indians 
chased a wagon train of white people across the level plateau 
which slopes gradually from the east up to the summit of the 
rim, and drove them, unsuspecting, over the cliff. In the vicinity 
of Abert lake are found crude pictographs on rocks, rock foun- 
dations of dwellings of primitive people, arrowheads and skele- 
tons. 

Rhinoceros and camel fossil remains, and those of many other 
animals have been found nearby, 

ABERYSTWYTH (ab-ur-ust'with), municipal borough, 
watering place and university town, ‘in the Cardiganshire ^arlia- 
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mentary division, on the shores of Cardigan bay, Wales, at the 
mouth of the artificially united Rheidol and Ystwyth rivers. Pop 
(est. 1938) 9,309. Area, 1.78 sq.mi There appears to be a long 
tradition of settlement in the neighbourhood, for on a prominent 
hill (Pendmas) overlooking the south of the town is one of the 
largest hill-top earthworks ifi central Wales. With the clearing of 
the lowland, Pendmas was superseded by Llanbadarn Fawr, a 
village situated on a dry bend above the flood plain of the Rheidol 
about 1 "2 mi. E. of the town The existence of three Norman motte 
and bailey castles m the neighbourhood suggests loose military 
tenure in early Plantagenet times. The most interesting of these 
sites is Castell Aberystwyth situated above the bend of the 
Ystwyth about i-V mi S. of the town. It gave its name to the 
Edwardian stone castle erected near the fishing village that grew 
up at the river mouths. The history of the castle was a trouble- 
some one, as was to be expected from its position in the heart of 
Wales, but future developments centred m the little " community 
that gathered beneath it, and not in Llanbadarn Fawr. Traces of 
the mediaeval town wall are still to be seen. 

Aberystwyth shared in the mining (lead), agricultural and sea 
trade movements of the early 19th century and seems to have 
become at this time the social centre for the surrounding area. It 
has since extended northwards and eastwards over the newly 
drained marshy ground that surrounded the mediaeval settlement, 
and has gained favour as a summer health resort, especially since 
the development of the railway. The latter, however, killed the 
coastal trade and much of the seafaring habit; the harbour is now 
derelict ( see Cardiganshire). As a link between the northern 
and southern parts of Welsh Wales, Aberystwyth became the site 
of the first University college of Wales, opened in 1872 and in- 
corporated by charter in 1889, and of the National Library of 
Wales, opened in 1911. In 1906 the Welsh Calvinistic Methodist 
Theological college was moved here from Trevecca Aberystwyth, 
whose first charter was granted in 1277, was a contributory 
parliamentary borough until 1885. A town planning scheme is 
in operation. 

ABETTI, ANTONIO (1846-1928), Italian astronomer, was 
born on June 19, 1846, at Gorizia, Italy He was educated at 
Pisa. After working in the observatories at Pisa and Padua, Abetti 
became director of the Arcetri observatory, Florence, in 1894; he 
remained there until he retired in 1921. He made a special study 
of the minor planets and wrote a number of papers on this sub- 
ject. Abetti was a member of the Academie dei Lincei; he died on 
Feb. 20, 1928. 

Abetti wrote Construction of a Sundial in a Vertical Plane (1876) ; 
D : #e~<'i:r , s in Longitude between Rome , Padua and Arcetri (1891), 
;.v. A A of Arcetri Observatory (1896-1911). 

ABETTOR, a law term implying one who is present, actually 
or constructively, and aids and abets another to commit an 
offence. An abettor differs from an accessory (q.v.) in that he 
must be present at the commission of the crime; all abettors 
(with certain exceptions) are principals in the second degree, and, 
in the absence of specific statutory provision to the contrary, 
are punishable to the same extent as the actual perpetrator of 
the offence. 

ABEYANCE, a state of expectancy in respect of property, 
titles or office, when the right to them is not vested in any 
ascertained one person, but awaits the appearance or determina- 
tion of the true owner. In law, the term abeyance can only be 
applied to such future estates as have not yet vested or pos- 
sibly may not vest. The freehold of a benefice, on the death of 
the incumbent, is said to be in abeyance until the next incumbent 
takes possession. A common use of the term is in the case of 
peerage dignities. If a peerage which passes to heirs-general, 
like the ancient baronies by writ, is held by a man whose heir- 
at-law is neither a male, nor a woman who is an only child, it 
goes into abeyance on his death between two or more sisters 
or their heirs, and is held by no one till the abeyance is termi- 
nated; if eventually only one person represents the claims of 
all the sisters, he or she can claim the termination of the abey- 
ance as a matter of right. The Crown can also call the peerage 
out of abeyance at any moment, on petition, in favour of any 


one of the sisters or their heirs between whom it is in abeyance 
It is common, but incorrect, to speak of peerage dignities which 
are dormant (ie, unclaimed) as being in abeyance. (See 

Peerage ) 

ABGAR, a name borne by a line of Mesopotamian kings, 
29 in number, who reigned in Osrhoene and had their capital at 
Edessa in the last century before and the first century after the 
birth of Christ According to an old tradition, one of these 
princes, perhaps Abgar V. (Ukkama or Uchomo, a the black”), 
being afflicted with leprosy, sent a letter to Jesus, acknowledging 
his divinity, craving his help and offering him an asylum in his 
own residence, but Jesus wrote a letter declining to go, promising, 
however, that after his ascension he would send one of his dis- 
ciples. Eusebius states that in due course Judas, son of Thad- 
daeus, was sent (a d 29). The letters are given by Eusebius (Eccl 
Hist. i. 13), who declares that the Syriac document from which he 
translates them had been preserved in the archives at Edessa from 
the time of Abgar. 

This legend has survived in various forms, and has given rise 
to much discussion The correspondence was rejected as apoc- 
ryphal by Pope Gelasius and a Roman synod ( c . 495 ), though, 
it is true, this view has not been shared universally by the Roman 
Church. Among Protestants the spuriousness of the letters is 
almost universally admitted. Lipsius ( Die Edessenische Abgar- 
sage , 1880) has pointed out anachronisms which seem to indicate 
that the story is quite unhistorical. The first king of Edessa of 
whom we have any trustworthy information is Abgar VIII bar 
Ma'nu (a.d. 176-213). It is suggested that the legend arose from 
a desire to trace the Christianizing of his kingdom to an apostolic 
source. 

See Lipsius, Die Edessenische Abgarsage kritisch untersucht (1SS0) ; 
Tixeront, Les Ongines de Veglise d’Edesse et la legende d’A. (1S88) ; 
for the Epistles see Apocryphal Literature, sect. “Epistles.” 

ABGESAMG: see Aufgesang. 

ABHIDHAMMA, the name of one of the three divisions into 
which the Buddhist scriptures are divided ( see Buddha and 
Buddhism). It consists in the Pali Canon of seven works: 1. 
JDhammasangani (enumeration of mental states). 2. Vibkanga 
(analysis). 3. Katha-vattku (subjects of discussion). 4. Puggala- 
pahnatti (on classes of individuals). 5. Dhdtu-kathd (on mental 
elements). 6. Yamaha (pairs of ethical states). 7. Patthdna (rela- 
tions of ethical states). These have been published by the Pali 
Text society, and the first, third and fourth have been translated 
(see below). Most of the works consist of the analysis and 
classification of psychical states from an ethical standpoint, but 
the Kathd-vatthu gives a list of dogmas disputed between the iS 
sects. The Ceylon Chronicles say that it was spoken or promul- 
gated (not composed) by Tissa Moggaliputta at the third council 
in 247 b.c. As Mrs. Rhys Davids has shown, it must have been 
compiled gradually. It is probably one of the latest of the works, 
but none of them are primitive, and some schools, according to 
Taranatha, denied that Abhidhamma was the word of Buddha. 
The oldest name for this literature is matikd , “lists,” i e. of the 
questions discussed, and it is mentioned under this name in 
several parts of the canon, but from this nothing can be inferred 
as to the age of the extant works. The Sarvastivada school had a 
similar set of seven works, which exist now only in a Chinese 
version. They have been analysed by Prof. Takakusu in the 
article mentioned below. The subject was first examined by Burn- 
ouf, who relied on the Mahayana canon as found in Tibetan, in 
which Abhidharma (Pali, Abhidhamma) is represented by the 
Prajhdpdramita and such works. These teach a doctrine of nega- 
tivism, or as Prof. Stcherbatsky terms it, relativity, and hence 
Abhidharma was translated “metaphysics.” But this is quite ab- 
sent from the earlier schools, in which the term means “higher 
dharma.” 

See Buddhist Psychology, translation 01 Dhamma-sangani, and 
Points of Controversy , translation of Kathd-vatthu , by Mrs. Rhys 
Davids (1000 and 1915) ; E. Burnouf, Introduction d Vhistoire du 
bouddhisme indien (1845) ; Taranatha, Geschichte des Buddhismus, 
translated by A. Schiefner, St. Petersburg, 1869; “On the Abhidhamma 
books of the Sarvastivadins,” by Prof. Takakusu, in Joitrnal of the 
Pali Text Society , 1905; Designation of human types, translation of 
Puggala-pahhatti , by B. C. Law (1924). * (R. J, T.) 



ABHORRERS— ABIETIC ACID 


ABHORRERS, the name given in 1679 to the persons who 
expressed their “abhorrence” at the action of those who had 
signed petitions rnging King Charles II to assemble parliament. 
Feeling against Roman Catholics, and especially against James, 
duke of York, was running strongly; the Exclusion bill had been 
passed by the house of commons, and the popularity of James, 
duke of ^Monmouth, was very great. To prevent this bill from 
passing into law, Charles had dissolved parliament in July 1679, 
and in the following October had prorogued its successor without 
allowing it to meet He was then deluged with petitions urging him 
to call it together, and this agitation was opposed by Sir George 
Jeffreys (q v.) and Francis Wythens, who presented addresses ex- 
pressing “abhorrence” of the “Petitioners,” and thus initiated the 
movement of the ABHORRERS, who supported the action of the 
king. “The frolic went all over England,” said Roger North, and 
the addresses of the Abhorrers which reached the king from all 
parts of the country formed a counterblast to those of the Peti- 
tioners. It is said that the terms Whig and Tory were first applied 
to English political parties in consequence of this dispute. ( See 
Whig and Tory.) 

ABIATHAR, in the Old Testament, son of Ahimelech, 
priest of Nob. He alone escaped from the massacre carried out 
by Doeg. Fleeing to David, he remained with him throughout his 
wanderings and his reign. He was loyal through the rebellion of 
Absalom, but supported Adonijah against Solomon, and was ban- 
ished to Anathoth. He probably represents an early rival house 
to that of Zadok, the official priestly family of Jerusalem down to 
the exile. ( See especially I Sam. xxii, seq., II Sam. xv, xx, I 
Ki i, ii, iv.) 

ABICH, OTTO WILHELM HERMANN YON (i3o6~ 
1886), German mineralogist, geologist and traveller, was born in 
Berlin on Dec. 11, 1S06, and died in Vienna on July 1, 1886. His 
earliest scientific work related to spinels and other minerals, and 
later he made special studies of fumaroles, of the mineral deposits 
around volcanic vents and of the structure of volcanoes. The 
mineral abichite was named after him. 

His works include: Vues illustratives de quelques pltinomenes 
geologiques, prises sur le Visuve et l* Etna , pendant les annees 1833 
et 18 /r > -- 1 !— 1836); Ueber die Natur und den Zusammenhang 
der . . - Bildungcn V 1841); Geologische For- 

sckzwgn h den Kaukasischen s 578, 1882 and 1887). 

ABIDJAN (5° 27' N., 4 0 W.), is the rising, government- 
fostered metropolis of Ivory Coast, French West Africa. Its pop. 
(17,500, official est. 1936) makes it the largest centre m the colony 
(8th in F.W.A ) ; in European inhabitants (1,060) it is materially 
outranked only by Dakar. It stands on a low promontory of the 
mainland shore of Ebrie lagoon, opposite a place where the sand 
bar that forms the coastline is narrow (875 yd.), and a submarine 
valley, the Bottomless Pit, brings deep water close to shore ( see 
map). 

The town dates from 1903, when it was made the terminus of a 
railroad penetrating the dense coastal forest. Subsequent exten- 
sions of the rails enhanced its commercial value, but for a genera- 
tion want of port facilities prevented its growth. Attempts to 
maintain a canal through the bar in 1906-08 failed. In 1923 Ebrie 
lagoon was linked to its neighbour next west by a 7 mi. canal, 
making a waterway 125 mi. long navigable for small craft. Later 
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the railroad was extended 7 mi. (via causeway and pontoon bridge 
across the lagoon) to an ocean terminal on the bar, Port Bouet. 
There a i,3$o-ffc. pier projecting beyond the breakers to expedite 
lighterage has been in use from 1931* This gives Abidjan wharf 
facilities equivalent to the original t port of the vicinity Grand 
Bassam, a typical comptoir set up about 1850 on the bar 22 mi. 
east, where the Comoe river brings down timber, an early and 
still important product In 1934 the capital of Ivory Coast colony 
was moved to Abidjan from Bingcrville (on the mainland 9^ mi. 
east), the remaining European station of the district. Combined 
advantages have promoted Abidjan’s growth, partly at the expense 
of its neighbours. There remains at Bingerville an agricultural 
station, and at Grand Bassam the superior law court, besides some 
port business and the squaring of logs for export. World War II 
halted a project to cut the bar and build jetties immediately west 
of the Bottomless Pit, to permit ocean shipping to berth at Abid- 
jan, where the lagoon is 45 ft. deep. 

The town plat covers the full width of its peninsular site, with 
government buildings and the commercial centre adjacent to the 
proposed port at the tip. Residences and miscellaneous services 
scatter on either side of the central thoroughfare, which leads to 
the main highway north. City lots ranged in blocks take the place 
of the traditional African compounds. Two residential suburbs 
for Africans are separated from the European town, one by the 
lagoon, the other by a wooded tract. All sections are serviced with 
electricity, and with water pumped from municipal wells sunk 
60-80 ft. into a sandy substratum adequate for all presumptive 
needs. There are semiofficial chambers of commerce and agricul- 
ture, and a government hospital. Motor roads reach the near-by 
settlements, and two motorable routes penetrate the colony as 
part of the intercolonial highway system. (D. Wh.) 

. ABIETIC ACID. The term abietic acid has been used 
indiscriminately to describe a number ofc resin-acid mixtures and, 
in some cases, purified naturally-occurring rosin. Abietic acid 
actually is a pure chemical compound with molecular formula 
C20H30O2; it is a representative of the naturally-occurring resin 
acids with the same formula. These latter, in turn, are the major € 
constituents of gum oleoresin, the exudate that flows from the 
trunks of conifers upon systematic scarification, and of the rosin 
(colophony) that is solvent-extracted from the aged stumps of 
pine trees. The name abietic acid was derived from the species 
of French pine, Finns abies, from which the acid was first isolated 
(F. Schulz) in 1917. In the United States, however, the long leaf 
(Firms palustris) and slash pines (Finns caribaea ) are the chief 
sources of rosin in which 30%-40% abietic acid is present. 

The pure acid crystallizes from methanol, upon the addition of 
water, as triangular plates in the monoclinic system with a melting 

point of I7i°-i75° C., and an optical rotation of [a]^ — io 6 ° 

(of a 1% solution in absolute ethanol). It exhibits its most in- 
tense absorption band in the ultra-violet region at 241 m/x wave 
length. In characterizing resin acids, only the last two properties, 
optical rotation and ultra-violet absorption are used since the melt- 
ing points of these substances are not indicative of degree of purity. 
The acid is soluble in all common organic solvents. 

Abietic acid was shown (L. Ruzicka) to he a carboxylic acid 
derivative of trim effiyliscp ropy Iln drophenanihrenc. which has 
the molecular formula C20H32. Absorption in the ultra-violet re- 
gion at 241 m/x indicated the presence of a system of double bonds 
conjugated between two rings. Their positions were eventually 
proved (Louis F. Fieser, William P. Campbell, L. Ruzicka) to be 
those shown in the following formula. 

CH S COOH 
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Upon treatment of abietic add with strong adds, an equilib- 
rium mixture of isomeric acids is formed which contains approxi- 
mately 85% of the original acid. If the free acid is heated at high 
temperatures, a similar effect is observed, although the final equi- 
librium achieved by this process does not have the same compo- 
sition as that prepared by acid isomerization. Because of this 
tendency of abietic acid for isomerization and its tendency to 
undergo air oxidation, it must be kept out of contact with strong 
acids and air during reactions and while being held in storage. 

The pure acid is isolated from rosin in the following manner : 
the rosin is first isomerized with mineral acid to increase the 
abietic acid content from 35% to 50%. An acetone solution of 
the isomerized rosin is treated with diamylamine to obtain the 
crystalline, insoluble salt of abietic acid which is recrystallized to 

the optimum rotation, Mjq ~~ 6o°, and the pure acid with rotation 

^X)"— x ° 6 0 ’ * so ^ atec ^ ky decomposition of the salt with boric acid. 

For determining the purity of a sample or the amount of abietic 
acid in a mixture, the ultra-violet absorption characteristics of 
the sample are compared with those of a pure reference sample. 

Rosin, which contains 30%~40% of abietic acid, is composed of 
90% of similarly constituted resin acids. It is one of the least 
expensive sources of organic acids available in large quantities and 
hence is used extensively to produce many commercial products 
of which the following are examples: the sodium soap of rosin and 
modified rosins find use in three large industries, m synthetic rub- 
ber production as an emulsifying agent, in paper-making for sizing 
and in soap manufacture. The heavy metal salts, prepared from 
the sodium salts, are used as driers for paints and varnishes, as 
hardening agents for rosin and as antifouling agents in paints. 
Monohydric and polyhydric alcohol esters of rosin are used ex- 
tensively in the paint andr varnish industry. Valuable resins with 
outstanding properties of light resistance and compatibility have 
been prepared by the addition of maleic anhydride to rosin fol- 
lowed by esterification with monohydric or polyhydric alcohols. 
Decarboxylated rosin, known as rosin oil, is used extensively in 
greases, rubber reclaiming, foundry core compounds, linoleums 
and shoe polishes. (G. C. Ha.) 

ABIGAIL (Heb. Abigayil , perhaps “father is joy”)) or 
Abigal (II Sam. iii, 3), in the Bible, the wife of Nabal the Car- 
melite of southern Judah, on whose death she became one of the 
earlier wives of David (I Sam. xxv). By her David had a son, 
whose name appears in the Hebrew of II Sam. iii, 3 as Chileab, in 
the Septuagint as Daluyah and in I Chron. iii, 1 as Daniel. The 
name Abigail was also borne by a sister of David’s (II Sam. xvii, 
25; I Chron. ii, 16 /.). From the former (self-styled “handmaid” 
I Sam. xxv, 25 /.) is derived the 16th and 17th century colloquial 
use of the term for a waiting woman (cf. Abigail, the “waiting 
gentlewoman,” in Francis Beaumont and John Fletcher’s The 
Scornful Lady), 

ABU AH (Heb. Abiyyah and Abiyyahu, “Yah is father”), a 
name borne by nine different persons mentioned in the Old Testa- 
ment, of whom the most noteworthy are the following. (1) The 
son and successor of Rehoboam, king of Judah (II Chron. xii, 16; 
xiii), reigned about two years (918-915 b.c.). The accounts of 
him in the books of Kings and Chronicles are very conflicting 
(compare I Kings xv, 2 and II Chron. xi, 20 with II Chron. xiii, 2). 
The Chronicler tells us that he has drawn his facts from the Mid- 
rash (commentary) of the prophet Iddo. This is perhaps sufficient 
to explain the character of the narrative. (2) The second son of 
Samuel (I Sam. viii, 2 ; I Chron. vi, 28 [13]). He and his brother 
Joel judged at Reersheba. Their misconduct was made by the 
elders of Israel a pretext for demanding a king (I Sam. viii, 4). 
(3) A son of Jeroboam I, king of Israel; he died young (I Kings 
xiv, i ff., 17). (4) Head of the eighth order of priests (I Chron. 
xxiv, 10), the order to which Zacharias, the father of John the 
Baptist, belonged (Luke i, 5). 

The alternative form Abijam is probably a mistake, though it 
was upheld by M. Jastrow. 

ABIL A, (1) generally tilled Abila of Pausanias to distin- 
guish it from (2) below. It was the capital of the tetrarchy of 


■ABILITIES 

Abilene in ancient Syria and an important* town on the road be- 
tween Damascus and Baalbek (Heliopolis). Ruins and inscrip- 
tions at the modem village of Suq Wadi Barada mark its site, 
which, though the names have no connection, is one of the tradi- 
tional burial places of Abel Early Arab geographers called it Abil 
A! Suq. According to Josephus, Abilene was a separate Iturean 
kingdom till a.b. 37, when Caligula granted it to Agrippa I; in 
52 Claudius granted it to Agrippa II ( See also Lysanxas.) (2) 
A city of Perea (modem north Jordan) represented by ruins of 
Abil A 1 Zait. 

ABILDGAARD, NIKOLAI ABRAHAM (1744-1809), 
Danish painter, was born at Copenhagen, the son of Soren Abild- 
gaard, an antiquarian draughtsman of repute He formed his 
style on that of Claude Lorrain and of Nicolas Poussin, and was a 
cold theorist, inspired not by nature but by art. As a technical 
painter he attained remarkable success, his tone being very har- 
monious and even, but the effect, to a foreigner’s eye, was rarely 
considered to be interesting. 

His works were scarcely known outside of Copenhagen, where 
he won an immense fame in his own generation. He was the 
founder of the Danish school of painting, and the master of Bertel 
Thorwaldsen and Kristoffer Eckersberg 

ABILENE, a city of Kansas, U.S., on the Smoky Hill river, 
about 95 mi. W. of Topeka; the county seat of Dickinson county. 
It is on federal highway 40, and is served by the Union Pacific, 
the Rock Island and the Santa Fe railways. The population was 
5,580 in 1950, and 5,671 in 1940 by the federal census. In the 1860s 
Abilene, at the end of the trail from the southwest, was one of the 
important centres for shipping cattle. It has a large trade in 
cattle, grain and poultry, and is headquarters of the store com- 
pany serving variety stores in Kansas and Colorado. Its cream- 
ery has an annual output valued at $2,000,000. Flour mills and 
bottling works for medicinal mineral water are also important. 
Abilene was settled about i860 ; incorporated in 1869; and adopted 
the commission-manager form of government m 1939. The boy- 
hood home of Gen. Dwight D. Eisenhower is open to the public. 

ABILENE, a city of Texas, U.S., about 150 mi. W. by S. 
of Fort Worth, at an altitude of 1,738 ft., almost at the geographi- 
cal centre of the state; the county seat of Taylor county. It is on 
federal highways 80 and 83, and is served by the Texas and Pacific, 
the Abilene and Southern and the Wichita Valley railways and by 
seven motor-stage lines and Pioneer Air Lines. Between 1900 and 
1920 the population increased threefold, from 3,411 to 10,274; 
in 1940 it was 26,612 ; in 1950, 47,102. 

Abilene is the distributing centre for a fine farming and stock- 
raising district. Around it are many producing petroleum pools. 
It has numerous wholesale concerns, and is headquarters for many 
oil companies and oil-well supply firms. 

Natural gas is abundant. Cottonseed and peanut products, 
feeds, pressed brick, dairy products, clothing, oil-field equipment, 
candy and watches are manufactured. The assessed valuation of 
property in 1950 was $56,000,000. The West Texas fair is held 
there. Abilene is the seat of Hendrick Memorial hospital and St. 
Ann hospital. There are three denominational institutions of 
higher learning: McMurry college (Methodist), Abilene Christian 
college (Church of Christ) and Hardin-Simmons university (Bap- 
tist). The city has a council-manager form of government. Its 
site was determined by the route of the Texas and Pacific railway. 
When it was extended through that region, new towns sprang up as 
sections were completed; and at milepost 407, on March 16, 1881, 
the first sale of building lots was held for the city of Abilene. 

ABILITIES, GENERAL AND SPECIAL. These (to- 
gether with personality traits, attitudes and interests) constitute 
the principal subject matter of “differential psychology,” which 
deals with individual differences in these mental functions, their na- 
ture, origin, determining conditions, dr'cVpmLnt measurement, 
interrelations and distribution. C. Spearman wrote in earlier edi- 
tions of the Encyclopedia Britannica f “The now common term 
general ability’ m its current signification is of recent origin Pre- 
viously it appears to have had only occasional usage in ordinary 
writing and conversation, being there taken to characterize excel- 
lence in performances of several different kinds; especially when 
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these were not all readily subsumable under the name of ‘intelli- 
gence ' ” Recognition by psychologists and educators of different 
kinds and degrees of generality and specificity among abilities has 
gone forward along with the multiplication and refinement of psy- 
chological tests and with attempts to define the nature of the tested 
abilities more accurately, by methods of factor analysis and valida- 
tion studies. ( See Differential Psychology; Intelligence; 
Psychological Tests.) (F. A. K.) 

ABIMELECH (Hebrew for “father of \or is] the king’'), the 
name of two well-known characters in the Old Testament, (x) A 
king of Gerar in South Palestine with whom Isaac had relations 
The patriarch, during Ms sojourn there, alleged that his wife, 
Rebekah, was his sister; but the king, doubting this, remonstrated 
with him and pointed out how easily adultery might have been un- 
intentionally committed (Gen. xxvi). Abimelech is called “king 
of the Philistines,” but the title is clearly an anachronism A very 
similar story is told of Abraham and Sarah (ch. xx), but here 
Abimelech takes Sarah to wife, although he is warned by a divine 
vision before the crime is actually committed. The incident is 
fuller and shows a great advance in idras of morality. Of a more 
primitive character, however, is another parallel story of Abraham 
at the court of Pharaoh, king of Egypt (xii, 10-20), where Sarah, 
Abraham’s wife, is taken into the royal household, and the plagues 
sent; by Yahweh lead to the discovery of the truth. 

further incidents in Isaac’s life at Gerar are narrated in Gen. 
xxvi (cf. xxi, 22-34, time of Abraham), notably a covenant with 
Abimelech at Beersheba (whence the name is explained “well of 
the oath”). By a pure error, or perhaps through a confusion in 
the traditions, Achish the Philistine (of Gath, I Samuel xxi ; xxvii), 
to whom David fled, is called Abimelech in the superscription to 
Psalm xxxiv. 

(2) A son of Jerubbaal or Gideon (qv), by his Shechemite 
concubine (judges viii, 31 ; ix ). On the death of Gideon, Abime- 
lech set himself to assert the authority which his father had 
earned, and through the influence of his mother’s clan won over 
the citizens of Shechem. Furnished with money from the treasury 
of the temple of Baal-berith, he hired a band of followers and slew 
70 (cf. II Kings x, 7) of his brethren at Ophrah, his father’s 
home. This is one of the earliest recorded instances of a prac- 
tice common enough on the accession of oriental despots. Abime- 
lech thus became king, and extended his authority over central 
Palestine. But his success was short-lived, and the subsequent 
discord between Abimelech and the Shechemites was regarded as a 
just reward for his atrocious massacre. Jotham, the only one who 
is said to have escaped, boldly appeared on Mount Gerizim and 
denounced the ingratitude of the townsmen toward the legitimate 
sons of the man who had saved them from Midian “Jotham’s 
fable” pf the trees who desired a king may be foreign to the con- 
text; it is a piece of popular lore, and cannot be pressed too far: 
the nobler trees have no wish to rule over others, only the bramble 
is self-confident. The “fable” appears to be antagonistic to ideas 
of monarchy. The origin of the conflicts which subsequently arose 
is not clear. Gaal, a newcomer, took the opportunity at the 
time of the vintage, when there was a festival in the temple, to 
head a revolt and seized Shechem. Abimelech, warned by his 
deputy Zebul, left his residence at Arumah and approached the 
city. In a fine bit of realism we are told how Gaal observed the 
approaching foe and was told by Zebul, “Thou seest the shadow of 
the mountains as if they were men,” and as they drew nearer 
Zebul’s ironical remark became a taunt, “Where is now thy mouth 
wherewith thou saidst, who is Abimelech, that we should serve 
Mm? Is not tMs the people that thou hadst despised? Go out, I pray 
now, and fight with them.” This revolt, which Abimelech success- 
fully quelled, appears to be only an isolated episode. Another ac- 
count tells of marauding bands of Shechemites which disturbed 
the district. The king disposed Ms men (the whole chapter is 
specially interesting for the full details it gives of the nature of 
ancient military operations) , and after totally destroying Shechem, 
proceeded against Thebez, which had also revolted. There, while 
storming the citadel, he was struck on the head by a fragment of a 
millstone thrown from the wall by a woman. To avoid the dis- 
grace 0 1 perisWng by a woman’s hand, he begged his armour-bearer 


to run him through the body, but his memory was not saved from 
the ignominy he dreaded (II Sam xi, 21) It is usual to regard 
Abimelech’s reign as the first attempt to establish a monarchy in 
Israel, but the story is mainly that of the rivalries of a half- 
developed petty state, and of the ^ingratitude of a community 
toward the descendants of its deliverer. 

_ 77 T 77 ? 7 ~ municipal borough, Berkshire, lying in .the 
flat Thames valley on the Oxford border, where the small river 
Ock, draining the Vale of White Horse, joins the Thames. Pop. 
(193S) 7,989 Abingdon (Abbedun, Abendun) was famous for 
its abbey, which was of great wealth and importance, and is be- 
lieved to have been founded in ad. 675 by Cissa, one of the 
mbregidi of Centwin, Abundant charters from early Saxon niom- 
archs are extant confirming various laws and privileges to the 
abbey, and the earliest of these, from King Ceadwalla, was 
granted before ad. 688 In the reign of Alfred the abbey was 
destroyed by the Danes, but it was restored by Edred, and an 
imposing list of possessions in the Domesday survey evidences 
recovered prosperity. William the Conqueror in 1084 celebrated 
Easter at Abingdon, and left his son, afterward Henry I, to be 
educated at the abbey. After the dissolution in 1538. the town 
sank into decay, and in 1555, on a representation of its pitiable 
condition, Queen Mary granted a charter establishing it as a 
free borough corporate with a common council The council was 
empowered to elect one burgess to parliament, and this right 
continued until the Redistribution of Seats act of 1885. The 
abbot seems to have held a market from very early times, and 
charters for the holding of markets and fairs were granted by 
various sovereigns from Edward I to George II. In the 13th 
and 14th centuries Abingdon was a flourishing agricultural centre 
with an extensive trade in wool, and a famous weaving and cloth- 
ing manufacture The latter industry declined before the reign 
of Queen Mary, but has since been revwed. 

Remains of the Benedictine abbey include a beautiful Perpen- 
dicular gateway, ruins of buildings called the prior’s house, and the 
guest house. The narrow arched bridge over the Thames dates 
from 1416, and was doubtless an important feature in the town's c 
growth. Near the bridge is St. Helen’s church, the fine Early 
English tower and Perpendicular spire of which are the principal 
objects in the views of the town from the river. There may be 
mentioned further the old buildings of the grammar school 
(1563) and of the charity called Christ’s Hospital (1583) and 
the town hall, attributed to Inigo Jones. 

A popular Thames-side holiday resort, Abingdon also has manu- 
factures of clothing and carpets and a large agricultural trade. 
The borough is under a mayor, 4 aldermen and 12 councillors. 
Area 2.6 sq.mi. 

For purposes of parliamentary representation Abingdon is in- 
cluded in the Abingdon county division. 

ABlNGER, ^ JAMES SCARLETT, ist Baron (1769- 
1844), English judge, was born on Dec. 13, 1769, in Jamaica, 
where his father, Robert Scarlett, had property. In the summer 
of 17S5 he was sent to England to complete Ms education, and went 
to Trinity college, Cambridge, taking his BA. degree in 1789. 
Having entered the Inner Temple, he was called to the bar in 1791, 
and joined the northern circuit and the Lancashire sessions. 
Though he had no profession a 1 connections, by steady application 
he gradually ob;am,\l a i.uge practice, ultimately confining him- 
self to the Court of King’s Bench and the northern circuit. He 
took silk in 1816, and from this time till the close of 1834 he was 
the most successful Dwyer at the bar; he was particularly ef- 
fective before a jury, and Ms income reached the high-water mark 
of £18,500, a large sum for that period. He began life as a WMg, 
and first entered pm ■* iment in 1819 as member for Peterborough, 
representing that congruency with a short break (1822-23) until 
1830, when he was elected for the borough of Malton. He became 
attorney general and was knighted when George Canning formed 
his mimstry in 1827; and though he resigned when the duke of 
Wellington came into power in 1828, he resumed office in 1829 and 
went out with the duke of Wellington in 1830. His opposition to 
the Reform bill caused his severance 4 rom the WMg leaders and, 
having joined the Tories, he was elected, first for Colchester and 
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then in 1832 for Norwich, for which borough he sat until the dis- 
solution of pr— Appointed lord chief baron of the excheq- 
uer in 183^ ''j* f-j-. hv. in that court for more than nine years. 

While attending the Norfolk circuit on April 2, he was suddenly 
seized with apoplexy, and died in his lodgings at Bury St. Edmunds 
on April 7, 1844. He had been raised to the peerage as Baron 
Abinger in 1835, taking his title from the Surrey estate he had 
bought in 1813. 

The qualities which brought him success at the bar were not 
equally in place on the bench; he was partial, dictatorial and^vain; 
and complaint was made of his domineering attitude toward juries. 
But his acuteness of mind and clearness of expression remained to 
the end. Lord Abinger was twice married (the second time only six 
months before his death), and by his first wife (d 1829) had three 
sons and two daughters, the title passing to his eldest son, Robert 
(1794-1861). His second son was Gen. Sir James Yorke Scarlett 
(qv.), leader of the heavy cavalry charge at Balaclava; his elder 
daughter, Mary, married John, Baron Campbell, and was herself 
created Baroness Stratheden (Lady Stratheden and Campbell) 
(d. i860). Sir Philip Anglin Scarlett (d. 1831), Lord Abinger’s 
younger brother, was chief justice of Jamaica. 

See P. C. Scarlett, Memoir of James ; 1st Lord Abinger (1877); 
Foss, Lives of the Judges; E. Manson, Builders of our Law (1904). 

ABINGTON., FRANCES (1737-1815), English actress, 
was the daughter of a private soldier named Barton, and was, at 
first, a flower girl and a street singer. She then became servant 
to a French milliner, obtaining a taste in dress and a knowledge 
of French which afterward stood her in good stead. Her first ap- 
pearance on the stage was at the Haymarket in 1755 as Miranda in 
Susanna Centlivre’s The Busy Body. In 1 756, on the recommenda- 
tion of Samuel Foote, she became a member of the Drury Lane 
company, where she was overshadowed by Hannah Pritchard and 
Kitty Clive. In 1759, after an unhappy marriage with her music- 
master, one of the royal „rumpetcrs, she is mentioned in the bills as 
Mrs. Abington. 

Her first remarkable success was in Ireland as Lady Townley, 
- and it was only after five years, on the pressing invitation of 
David Garrick, that she returned to Drury Lane. There she re- 
mained for 18 years, and created more than 30 important charac- 
ters, notably Lady Teazle (1777). Her Beatrice, Portia, Desde- 
mona and Ophelia were no less liked than her Miss Hoyden, Biddy 
Tipkin, Lucy Lockit and Miss Prue. 

It was in the last character in Love for Love that Sir Joshua 
Reynolds painted his best portrait of her. 

In 1782 she left Drury Lane for Covent Garden. After an ab- 
sence from the stage from 1790 until 1797, she reappeared, quit- 
ting it finally in 1799. Her ambition, personal wit and clever- 
ness won her a distinguished position in society, in spite of her 
humble origin. Women of fashion copied her frocks, and a head- 
dress she wore was widely adopted and known as the “Abington 
cap.” She died on March 4, 1815. 

ABINGTON, a town of Plymouth county, Mass., U.S.A., 
19 mi. S. by E. of Boston. It is served by the New York, New 
Haven and Hartford railroad. The population was 7,133 in 1950 
and 5,708 in 1940 by the federal census. Farming, fruit growing 
(especially strawberries), and dairying are carried on. The prin- 
cipal manufactures are boots and shoes, lasts, cement blocks, win- 
dow-shades and machinery. The town was settled about 1680 and 
incorporated in 1712. 

ABINGTON, a township of Montgomery county in eastern 
Pennsylvania, with an altitude of 300 ft. It is about 5 mi. N. 
oi Philadelphia, of which it is a suburb, and is on U.S. highway 61 1. 
Population was 28,738 in 1950, and 20,857 by the census of 1940. 

It was founded in 1714, the same year in which the Abington 
Presbyterian church was founded. It is ruled by a mayor-council 
form of government, with councilmen chosen in partisan elections 
and the mayor selected by the governing body. The town's sew- 
age treatment plant is publicly owned. Abington is a banking town 
and has its own post office and hospital. The Abington Memorial 
hospital was established in 1914 and is a general, short-term hos- 
pital operated as a nonprofit corporation and accredited by the 
American College of Surgeons; 


ABIOGENESIS in biology, the term, equivalent to the older 
terms “spontaneous generation,” Generatw aequivoca , Gene ratio 
primaria, and more recent terms such as archegenesis and arche- 
biosis, for the theory according to which fully formed living 
organisms sometimes arise from non-living matter. Aristotle ex- 
plicitly taught abiogenesis, and laid it down as an observed fact 
that some animals spring from putrid matter, that plant-lice arise 
from the dew falling on plants, etc., and most of the earlier bio- 
logists accepted his views. The first step in the scientific refutation 
of the theory of abiogenesis was taken by the Italian Redi, who, in 
1668, proved that no maggots were “bred” in meat on which flies 
were prevented by wire screens from laying their eggs. From the 
17th century onwards it v " shown that, at least in the 

case of all the higher and . # organisms, abiogenesis did 

not occur, but that omne vivuin e vivo, every living thing came 
from a living thing. 

The d'-.owr ■ ; the microscope carried the refutation further. 
In 1683 A. van Leeuwenhoek discovered bacteria, and it was soon 
found that however carefully organic matter might be protected 
by screens, or by being placed in stoppered receptacles, putrefac- 
tion set in, and was invariably accompanied by the appearance of 
myriads of bacteria and other low organisms As knowledge of 
microscopic forms of life increased, so the apparent possibilities 
of abiogenesis increased, and it became a tempting hypothesis that 
whilst the higher forms of life arose only by generation from their 
kind, there was a perpetual abiogenetic fount by which the first 
steps in the evolution of living organisms continued to arise, under 
suitable conditions, from inorganic matter. It w r as due chiefly to 
L. Pasteur that the occurrence of abiogenesis in the microscopic 
world was disproved. If organic matter were first sterilized and 
then prevented from contamination from without, putrefaction 
did not occur, and the matter remained free from microbes. The 
nature of sterilization, and the difficulties in securing it, as well 
as the extreme delicacy of the manipulations necessary, made it 
possible for a very long time to be doubtful as to the application 
of the phrase omne vivum e vivo to the microscopic world, and 
there still remain a few belated supporters of abiogenesis. It may 
now be stated definitely that all known living organisms arise only 
from pre-existing living organisms. It must be noted, how T ever, 
that this statement relates only to known existing organisms. It 
may be that in the progress of science it may yet become possible 
to construct living protoplasm from non-living material. The refu- 
tation of abiogenesis has no further bearing on this possibility than 
to make it probable that if protoplasm ultimately be formed in 
the laboratory, it will be by a series of stages, the earlier steps 
being the formation of some substance, or substances, now un- 
known, which are not protoplasm. Such intermediate stages 
may have existed in the past, and the modem refutation of 
abiogenesis has no application to the possibility of these having 
been formed from inorganic matters at some past time. Perhaps 
the words archebiosis, or archegenesis, should be reserved for the 
theory that protoplasm in the remote past has developed from 
non-living matter by a series of steps, and many of those, notably 
T. H. Huxley, who took a large share in the process of refuting 
contemporary abiogenesis, have stated their belief in a primordial 
archebiosis. ( See Biogenesis; Biology.) 

ABIPGNES, a tribe of South American Indians belonging to 
the Gr.\ t r (q.v.) linguistic stock. The Abipones were a war- 
like, nomad hunting people, living in the Argentine Chaco, between 
the Vermejo and Salado rivers. Although once numerous, they 
are now believed to be quite extinct. Both men and women wore 
mantles of coarse textiles, belted at the waist; the women were 
abundantly tattooed, the men but slightly. The latter wore long, 
pendant labrets. Their dwellings were tents of mats. Spears, 
bows, clubs, slings and bolas were their weapons. They had no 
shield, but used a poncho of heavy hide for protection. They 
made no use of canoes, having only “bull-boats” of hide stretched 
over a bowl-shaped frame, for crossing broad streams. Pottery 
was made. The people were divided into local social units, over 
which a semi-hereditary chief presided, although he had little 
power. The bodies of the dead were buried, unless death occurred 
far from home, when the flesh was stripped from the bones, and 
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these placed in a leather sack. This was earned with the roving group, 

until they reached then home, wheie it was buried. The --d 

tent of the deceased we re burned. Little is known of . 
beliefs and ceremonial. They possessed, however, some sort of secret 
societies, membership m which was attained by valour, and which 
celebrated ceremonials of importance. 

The Abipones became widely known from the account of them writ- 
ten by the missionary Bobrizhofter, at the end of the 18th century, 
after they had become horse Indians. 

See M. Dobrizhoffcr, An Account of the Abipones, etc. (1822). 
ABITIBI, lake and river, Ontario, Canada. The lake, 49 0 
N. 8o° W., 60 mi. long, is shallow and studded with islands; the 
shores are covered with small timber. The Hudson’s Bay Co 
used it on a canoe route to the northern fur lands. The Grand Trunk 
Pacific (now the Canadian National) railway passes through this 
district. Its outlet is the rapid Abitibi river, which after 200 mi. joins 
the Moose river. 

ABJUILATir,:: a solemn repudiation or renunciation on 
oath. At common law 7 , it signified the oath of a person who had 
taken sanctuary to leave the realm forever; this was abolished 
m the reign of James I. The Oath of Abjuratio " ; * Erg K -h h -tory, 
was a solemn disclaimer, taken by members oi >: •* ..men', c.* and 
laymen against the right of the Stuarts to the ci ir-.r ^sed By laws 
of William III, George I and George III; but its place has since been 
taken by the Oath of Allegiance. 

ABKHAZIA (Abkhasia) (Georgian Apkhazeti, Abkhaz 
Apsne) A.S S.R under protection of Georgian S S.R. comprising six 
districts of the former Sukhum province. Area 3,155 sq mi. Pop. 
(1939) 259,100 Its boundaries are, on the N, the Noith Caucasian 
area and Karachaev autonomous area, on the S. and E., the Georgian 
S S.R.; on the W., the Black sea. It is divided into the following 
districts for administrative purpose' population m parentheses. 
Gagrinsk (9,950 ; urban 3,650, i-.wi 6,291), Galsk (50,071, en- 
tirely rural), Gydaytsk (30,740; urban 3)536, rural 27,204), Kodoisk 
(33)043? urban 3, 390, rural 29,653) and Sukhum (75,371; urban 
20,032, rural 55,339). The area is mainly mountainous and densely 
forested (especially oak and walnut) . The Black sea coastal belt from 
Sukhum-Kaleh southwards is an evergreen vegetation area with citius 
fruits (oranges, mandarins, lemons), camellias and even palms. It has 
hot, sunny summers and winter rams of the western coast Mediterra- 
nean type, but in winter lQW-t>re« ci "e cyctems form on the Black 
sea, with south and southeast > ain. Average tempera- 

ture at Sulm’^'-KCch :s in J.m . m : August 76.1 0 F. Or- 
anges rip m m 13. cumber and spring begms in February. The area is 
never frozen, and snow rarely falls and never lies; malaria is a per- 
petual scourge. The chief r/vA r- rr ^obacco and maize, with wheat, 
grapes, figs, pomegranates, and w 7 ine (vines hang from 

w r alnut trees) . Tea and mulberries (for silk) are produced. On higher 
land, cattle and horses are bred and bees kept. The chief town is 
Sukhum-Kaleh on the Black sea coast (site of ancient Greek Dios- 
kunas) . Pop. 28,136. The town is noted for manufacture of saddlei\ 
Other coastal towns are Pitsunda and Ochemchiri. Thcie is a coastal 
railway. There are extensive coal deposits, practically unwoiked. 
Abkhazia, a former Georgian principality, was the home of the 
Abkhaz (Apkhaz) tribe (in Abkhaz Apsua, in Greek Abasgoi). A part 
of the Roman empire, it became Christian under Justinian (< c . 550). 
In the 8th century, Leo, duke ( Eristavi ) of the Abasgi conquered 
western Georgia or Lazica and set up the mediaeval kingdom of Abas- 
gia, indeoendent of the Byzantine empire and later a part of the Geor- 
gian state (y>e Georgia) . The duchy of Abkhazia itself became by 
1184 a fief of the house of Sharvashidze, under which it acquired, 
after 1463, its independence from the Georgian crown. Ottoman suze- 
rainty was imposed on Abkhazia in the 16th centuiy and Moham- 
medanism supplanted Chrisriprry In 1810, George I Sharvashidze, 
prince of Abkhazia signed a trial v of protectorate with Russia In 
1840 the principality ot Samui'zaqano, upder a hwmch of the Shar- 
vashidzes, w 7 as annexed by Russia, and in 1864 Russia annexed Ab- 
khazia itself. The country nrochimed its autonomy in 1919, and 
became an A.S.S R. in 1921. Vi 1 p..cp> me of Circassian stock, whose 
laneupge belongs to the Abkhazo-Adigean group of the North Cau- 
casian b. a nch of the Japhetite languages There are both tall and 
fair groups, and short, dark groups, with Tatar intermixture. 

Bibliography. — Ashkhatsova, The Ways of the Development of 
Abkhazian History (1925) ; Bassaria, Abkhazia from the Point of View 
of Geography , Ethnography and Economics (1923), both in Russian; 
L Javakhishvili, The History of the Georgian People (1913 ft.), in 
Georgian. 

ABLATION, the process of removing anything; a term used 
technically in geology of the wearing away of a rock or glacier by 
weathering agents, and in surgery for operative removal. 

ABLATIVE, in grammar, a case of the noun, the fundamen- 
tal sense of which is direction from; in Latin extended to the 
instrument or agent of an act, and the place or time at, and 
manner in, which a thing is done; also found in Sanskrit, Zend, 


Oscan, Umbrian and other languages. (Lai. ablotivus, sc. casus , 
from ablatum , taken away) The “ablative absolute,” in. Latin, 
consists of a noun in the ablative case, with a participle or 
qualifying word agreeing with it, not depending on any^ other 
pait of the sentence, to express tije time, occasion or circum- 
stance of a fact 

ATTUTI CT” 5 a ritual washing destined to secure that cere- 
monial purity which must not be confused with the physical 
cleanliness obtained by the use of soap and water. (Lat. ablutto , 
from abluere , “to wash off ”) Indeed the two states may conflict, 
as with the 4th century pilgrim who boasted that she had not 
washed her face for 18 years for fear of removing the baptismal 
chrism In the Catholic Church the ablution is the ritual washing 
of the chalice and of the priest’s fingers after edebrating mass; or 
the wine and water used for this purpose The purport of ablutions 
is to remove the supposed stains contracted by contact with the 
dead, with childbirth, menstruous women, murder, almost any 
form of bloodshed, persons of inferior caste, dead animal refuse, 
leprosy, madness and disease. In general, water, cows’ urine and 
blood of swine are the materials used in ablutions. Of these water 
is the commonest, and its efficacy is enhanced if it be running, and 
still more if a magical or sacramental virtue has been imparted 
to it by ritual blessing or consecration In the Atharva-Veda, vii 
1 16, a remedy for fever is to tie to the foot of the bed a frog, 
bound with red and black thread, and wash down the patient so 
that the water of ablution falls on the frog, the magician praying 
that the fever may pass into the frog, which is forthwith re- 
leased In the old Athenian Anthesteria the blood of victims was 
poured over the unclean. A bath of bulls’ blood was used as a 
baptism in the mysteries of Attis. The water must in ritual wash- 
ings run off in order to carry away the miasma or unseen demon 
of disease; so the early Christians used living or running water, 
which the baptizer must pour over the head of the baptized per- 
son so that it runs down his body. Similarly the Brahman takes 
care to wipe the cathartic water off from head to feet downwards, 
that the malign influence may pass out through the feet. The same 
care is shown m ritual ablutions in the Bukovina and elsewhere 

Water, fire, spices and sulphur are used m ritual cleansings 
(Iamblichus on Mysteries, v. 23), as being specially full of the 
divine nature. But in all religions the cathartic virtue of water 
is enhanced by means of suitable prayers and incantations Ablu- 
tions are usually cathartic, that is, intended to purge away evil 
influences (icadalpeLVj to make Kadapos , pure). But things and 
persons may become taboo, that is, so holy as to be dangerous 
and useless for daily life, through the mere infection of holiness. 
Thus in Syria one who touched a dove became taboo for one 
whole day, and if a drop of blood of the Hebrew sin-offering 
fell on a garment it had to be ritually washed off. It was as neces- 
sary for the Hebrew priest to wash his hands after handling the 
sacred volume as before. Christians might not enter a church to 
pray without first washing their hands. Tertullian (c. 200) con- 
demned this as a heathen custom ; but it was insisted on in later 
ages (Sozomen, vi. 6) and is a survival of the pagan lustrations 
or TrtpLppavTTjpLCL. The same custom prevails among Mohammed- 
ans. Porphyry (de Abst, il 44) relates that one who touched a 
sacrifice meant to avert divine anger must bathe and wash his 
clothes in running water before returning to his city and home, 
and similar scruples in regard to holy objects and persons have 
been observed among the natives of Polynesia, New Zealand and 
ancient Egypt. 

Bibliography. — W. R. Smith, Religion of the Semites ; John Spencer, 
De legibus Hebraeorum ritualibus *'T. !/.:«„«. • 7. ») Hermann Olden- 
berg, Die Rc 7 :? ; o * des Vedas (18c •) J W-Mi'.,.- \ Reste arabis - 
chen Re iat r'liri: (r= Skizzen und V orarbeiten, ill., 2nd ed., 1897); 
Art. “Clean and Unclean,” Hastings’ Bible Dictionary and Jewish 
p„, r ? 0 v^»: v^ol. iv. ; J, G. Frazer, Adonis, Attis, Osiris (1906); 
j. , , . j. r v : ' Antiquities of the Christian Church, bk. viii. ; D A. 
Mackenzie, 1 tie Migration of Symbols (1926) . (F. C. C.) 

ABNAKI, a group of closely related and confederate Algonkin 
Indian tribes originally centring in Maine, now mainly in Quebec 
and New Brunswick. The name means “east land.” They in- 
cluded the Etchimin, Malecite, Passamaquoddy and Penobscot, 
often reckoned as distinct tribes. They fought the English colo- 
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nists, were friendly with the French, and in the x8th century most 
of the bands withdrew to French Canadian soil. They grew maize, 
hunted and fished, lived in conical houses of bark or mats, pali- 
saded their villages, were divided into patrilineal totemic clans 
and were typical northern woodland tribes. Their speech is close 
to the Algonkin dialects of the Great Lakes. About 2,000 survive. 

ABNER. In the Old Testament, Saul's cousin and com- 
mander in chief, comes into prominence only after the crushing 
defeat of Israel at Mt. Gilboa. This battle placed the Philistines 
in control of the whole of central Palestine, and the weakness of 
Israel was enhanced by the division into two parties, that of the 
south, which followed David, and that of Trans- Jordan, which 
remained faithful to Ishbaal, the son who succeeded Saul The 
king himself, however, was a weak character, and the whole 
strength of the party was concentrated in Abner. The struggle 
between the two parties was continuous, and in the battle of Gib- 
eon Abner killed Asahel, brother of Joab, thus exposing himself 
to the blood- vengeance of the dead man’s whole family. It seems 
that Abner aspired to become the sole leader of his party and, 
as a step in the achievement of his aim, married Rizpah, one of 
the concubines of Saul For this he was reproved by Ishbaal, and 
thereupon deserted to the opposite party An agreement was 
made between David and Abner, by which David had restored 
to him Michal, daughter of Saul, thus establishing a claim on 
Saul’s throne, and Abner was received into favour, joab, how- 
ever, in obedience to the binding law of blood-revenge, took an 
opportunity of putting Abner to death, and his disappearance 
practically brought to an end the resistance of the eastern 
party. David, of course, was not implicated in Abner’s death, 
though he had no right to punish the assassin, and his short dirge 
over the body, like that over Saul and Jonathan, is an exquisite 
soecimer of the early poetry of Israel. ( See II Sam., ii, 8; lii, 39 ) 

‘ ABNEY, SIR WILLIAM DE WIYELESLIE (1843- 
1920), English chemist, was born at Derby, July 24, 1843, and 
died at Folkestone on Dec 3, 1920. Abney held high appoint- 
ments at the board of education and was president at different 
times of the Royal Astronomical society and the Physical society. 
His contribution to science was mainly in the furtherance of 
photographic chemistry and especially of colour photography and 
colour printing. His publications on these subjects include In- 
struction in Photography (1870), Colour Vision, Colour Measure- 
ment and Mixture (1893) and Trichromatic Theory of Colour 
(1914). He also wrote Thebes and Its Five Great Temples 
(1876) and, with C. D. Cunningham, The Pioneers of the Alps 
(1888). 

ABNORMALITIES AND DEFORMITIES: see Mon- 
ster. 

ABNORMAL PSYCHOLOGY. Psychology is the study 
of behaviour, and abnormal psychology is the study of deviations 
from normal behaviour. This definition at once raises the funda- 
mental question: what do we mean by normal, and how are we 
U r^cgmze uevmtions from it? The average naive person tends 
to consider himself as the measure of normality, and to regard 
as signs of abnormality all attitudes and responses in other 
persons that differ markedly from his own. Such a criterion, 
however reasonable it may seem to the individual employing it, 
has actually no value as a general principle. For one thing, it 
begins by assuming that each person is the sole judge of his own 
conduct, and for another, it implies that everyone is at all 
times normal 

An alternative to the naive, individualistic approach is obviously 
that of judging each person’s conduct in relation to the conduct 
of others in his culture who are of the same sex and belong to 
a similar age group To carry out this procedure we should have, 
ideally, a system of well-defined, established norms with which 
any given behaviour sample might then be compared, and its 
conformity with or deviation from them determined. There 
are, however, formidable obstacles to the construction and use 
of rigidly specified behaviour norms. The most serious of these 
are: (x) the heterogeneous composition of our contemporary 
industrial society, (2) the* greatly increased mobility of indi- 
viduals and groups, which inevitably increases the incidence 


of cultural conflict and (3) the relatively rapid changes in ac- 
cepted standards of behaviour which have appeared within the 

past few generations. . .... 

These difficulties, and the existing limitations m available 
data and techniques in abnormal psychology, compel us for the 
time being to work with rough approximations, and to let the 
evolution of stricter definition wait upon the outcome of further 
exact investigation and controlled experiment. From this stand- 
point, the most useful criterion of normality we have is that of 
the relative adequacy of an individual’s performance, m com- 
parison with the behaviour to be expected^ of. other persons 
sharing his status in his society. Such a criterion begins, not 
with the fiction of the perfect or ideal personality, but with 
the fact of a relatively wide range of culturally acceptable be- 
haviour. It permits us to include as normal the many trivial 
oddities and irregularities, the little unexpected and unpredicted 
developments that can be found in the everyday reactions of 
ordinary persons. 

Relationship between Normal and Abnormal.— -From 
ancient times down to the present there have been two diamet- 
rically opposed views with regard to this important problem 
According to one, there is a clean break, a chasm, between 
normal and abnormal The normal person, it is contended, 
cannot possibly put himself m the place of abnormal persons and 
see things from their perspectives According to the other view, 
there is unbroken continuity between normal and abnormal 
(principle of continuity). That is, the normal shades imper- 
ceptibly into the abnormal, and both share a borderland in 
which normality and abnormality cannot with certainty be dis- 
tinguished. 

The absolutist tradition, which sharply divides abnormal from 
normal behaviour, finds popular expression in such statements 
as that a person is out of his head, has lost his reason or his 
mind, and therefore needs an alienist; ie., a specialist who 
deals with the mentally estranged. Most 19th-century alienists 
and nerve specialists, the predecessors of modern ncychvitr^ 
accepted this hypothesis of discontinuity as fact 7 h:y : > 
give substance to their speculations by postulating hypothetical 
brain and nerve changes in their patients to parallel the behaviour 
deviations which they observed. Early in the 20th century it 
was demonstrated conclusively that general paresis is the result 
of a specific brain infection. This raised the hope among ab- 
solutists that some day all neuroses and psychoses might prove 
to be no more than diseases of the brain. Their hope during 
the intervening four decades failed to materialize Indeed, as 
data have accumulated concerning general paresis itself, the con- 
clusion has been reached in recent years that whatever behaviour 
disorder develops in general paresis depends for its character, 
not upon the specific infection, but upon the preparetic per- 
sonality traits of the individual patient. 

The relativist tradition, which maintains that there is con- 
tinuity between normal and abnormal behaviour, did not become 
dominant in behaviour pathology until the 20th century. The 
position of the relativists was greatly strengthened by the 
growing realization, late in the iSth century and throughout 
the 19th, that abnormal phenomena could be deliberately in- 
duced for a short time in normal persons. Credit for arousing 
widespread interest in this fact belongs to Friedrich Anton 
Mesmer, the great hypnotist, who reached the height of his 
fame toward the end of the 18th century. It was his work 
that stimulated later investigators to make use of hypnosis 
therapeutically; and it was this therapeutic use which, in the 
latter half of the 19th century, led to the historically crucial 
feud between Parisian physicians, led by Jean Charcot, and 
Nancy physicians, led by Hippolyte Bernheim and Ambroise- 
Auguste Liebault. 

Rise of Modem Behaviour Pathology. — The Paris- 
Nancy feud arose over differences concerning the relationship 
between hypnosis and hysteria. The Parisian group maintained 
that only the potentially hysterical could be hypnotized success- 
fully; the Nancy group insisted that anyone could be. Each 
side was partly right, since we now know that nearly every adult 
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can be hypnotized and that most hysterical symptoms can be 
hypnotically induced in normal persons However, by far the 
most important outcome of the celebrated quarrel was a greatly 
increased interest in the origins and characteristics of psycho- 
pathology, or behaviour pathology. Two of the men who came 
directly under Charcot’s influence during the last quarter of the 
19th century became themselves internationally famous as be- 
haviour pathologists Pierre Janet, who ultimately succeeded 
Charcot at Paris, began his long series of contributions to ab- 
normal psychology with the publication of UAutomatisme psy - 
chologique in 1889 and UEtat mental des hystenques in 1893. 
Sigmund Freud was a contemporary of Janet m Charcot’s clinic 
during 1885; but he also visited Bernheim in Nancy for a few 
months in 1889. He translated the writings of both Charcot 
and Bernheim into German Freud’s first papers on behaviour 
pathology, published in 1893 and 1895, were on the mechanisms 
of hysteria and show the effects of these early contacts. 

No one else in recent times has influenced the development 
of abnormal psychology as profoundly as has Sigmund Freud 
Those who attack him on methodological grounds are likely to 
And themselves corroborating, through the use of their more 
sophisticated procedures, some of the fundamental tenets which 
Freud succeeded in deriving from simple observation Those 
who reject his hypotheses because they are phrased in the 
language of 19th-century psychosomatic dualism, discover that 
his most important constructs can be reformulated m modern 
biosocial terms without losing in usefulness. Indeed, one of 
the principal tasks confronting abnormal psychology in the mid- 
20th century was that of following up the leads indicated by the 
pioneer work of Freud and the psychoanalysts, with the aid of 
modern techniques and modern hypotheses. 

NEED AND SATISFACTION 

The deviations with which abnormal psychology deals are 
often referred to as personality disorders. They are primarily 
disturbances in an individual’s acquired systems of behaviour 
which define his soda 1 yer'mrlity and upon which his inter- 
personal relationships 'C Co isequently, in all discussions 
of behaviour pathology the social and cultural aspects of human 
living receive strong emphasis This does not mean, however, 
that we can neglect the biological aspects. Personality and its 
abnormal developments must always be studied as the products of 
a lifetime of interaction between a human organism and the en- 
vironment by means of which it lives. It is through this in- 
teraction that each person learns to satisfy biological needs 
within the framework supplied by the social organization around 
him; and it is through the same interaction that each of us 
acquires innumerable new biosocial needs and satisfactions 

By need we mean a condition of unstable or disturbed equi- 
librium in an organism’s behaviour. This appears typically 
in the form of increased or protracted activity and tension. 
Need is characteristic of all ongoing activity sequences, whether 
these are overt or covert. It may result directly from some 
alteration in the relationship between organism and environment, 
as in sharp changes of temperature, or as the direct outcome 
of metabolic processes within the organism itself, as in hunger 
and thirst. In human beings, need commonly arises also as the 
more indirect result of symbolic behaviour, such as talking, 
reading or thinking. 

The termination of need we call satisfaction. When this 
results directly from the increased activity incident to a need, 
as when eating or drinking restores the hungry organism’s equi- 
librium, we speak of direct satisfaction. When a specific need 
is terminated through a mere shift in activity, through the 
distraction furnished by new stimulation, or by means of some 
learned substitution, we speak of indirect or substitute satis- 
faction. Under the conditions of human group living, with its 
compromises, its arbitrary rules and its cultural traditions, the 
indirect or substitute satisfactions take on great significance, 
'vnr? rvarHrnlo Hy so in the development and persistence of ab- 

Unsatisfied need is an important factor in behaviour from 


the moment of birth. To be born Is to be separated from the 
automatic machinery of satisfaction which life in the mother’s 
uterus provides, and to be left for the first time dependent 
upon the convenience and good will of someone else. The new- 
born infant Is thus introduced to his first frustrations In the 
form of delay between the appearance of need and Its satisfac- 
tion It is largely through his dependence upon older persons 
that the human infant and child is gradually inducted Into the 
customs of the society into which he is bom. His parents or 
parent-substitutes originally control all the means of a small 
child’s satisfactions; and they relinquish control only .as the 
child shows the ability to conform to social regulations in 
his patterns of need and satisfaction In other words, the human 
being’s inability early in life to satisfy his n^eds unaided con- 
stitutes one of the most important conditions for his pr ogn.' 
socialization. 

The child receives his earliest lessons In distinguishing right 
from wrong when he learns the simple regulations which his 
society has set up in relation to eating, drinking and elimination, 
to body care and cleanliness and the taboos against erotic 
interest These early acquired distinctions between that which 
his elders reward, as right, and that which they punish, as wrong, 
have been called visceral ethics; i.c., ethical attitudes derived 
from learning the social control of visceral functions. Chiefly 
through the influence of psychoanalytic schools of thought, 
modem behaviour pathology has come to place considerable 
emphasis upon the importance of visceral ethics. This emphasis, 
in turn, has thrown much light upon the striking confusions 
that one encounters clinically between goodness or badness and 
questions of food or fluid intake, elimination, sex functions, 
cleanliness and body care Some of the more common confusions 
of this kind are to be found in compulsive handwashing, in 
hypochondriacal attitudes toward gastrointestinal functions, in 
complaints of impotence and frigidity based upon guilt and aver- 
sion, in hysterical loss of appetite and in delusions of body 
change 

Hunger and Thirst. — As simple biological needs, which re- * 
quire no more than food and fluid intake for their satisfaction, 
hunger and thirst are seldom significant in abnormal psychology. 
However, in western society the normal satisfaction of hunger 
and thirst takes place under conditions that inevitably lead to 
important interpersonal relationships. Infant and child feeding, 
for example, involves intimate contact and personal interaction 
between mother and offspring. In this relationship are laid 
down some of the most fundamental patterns of social accept- 
ance, approval and affection Throughout childhood and adoles- 
cence, feeding continues to be an effective means of socialization. 
Banishment from the family table and the withholding of food 
are common types of punishment for nonconformity. Extra 
helpings and special foods are frequently used as rewards for 
pleasing behaviour or as consolation for other losses and for 
sacrifices. Moreover, the relationship of eating to health, 
strength, growth, good looks and biological maturing is repeatedly 
pointed out to child and adolescent at the family table. 

If we are to understand some of the remarkable confusions 
met with in behaviour pathology, it is essential to realize that 
eating and drinking are by no means confined to the satisfaction 
of hunger and thirst, or even to social acceptance and approval 
within the family circle. We normally eat and drink in cele- 
brating success, in sealing agreements, In mourning our sins 
or our losses through death, in solemnizing our hopes and in 
signifying unity with the divine. It must also be remembered 
that the mouth is used for many activities other than feeding. 
Infants and young children employ it as an organ of examina- 
tion, m.i rip Action and attack, just as subhuman mammals do. 
Older children and adults use it for kissing and, in an infinite 
variety of situations, as an organ of speech, grimace and oral 
gesture. 

To all these potential sources of confusion must be added the 
influence upon a person of common metaphors, of fairy tales, 
folklore and superstition. Eating and drinking are related in 
stories, for example, to sudden bo*dy growth and shrinkage, to 
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miraculous changes in strength and beauty, to magical powers 
and magical helplessness, to fertility and impregnation and to 
the transformation of men into animals or gods. Thus, when 
a person becomes acutely anxious, insecure or disoriented, it 
should not surprise observers if he shows a disorganized inter- 
mingling of these different meanings, and tries to translate ab- 
stract symbols r\arn: ornately into concrete action. 

Sex Need and Satisfaction. — Early in the 20th century, 
Freud and his followers attached the greatest significance to 
sex in relation to behaviour pathology. The work of subsequent 
investigators, both psychoanalytic and nonpsychoanalytic, has 
in large measure verified this judgment Certain peculiarities 
of sex functions help to account for their pre-eminence. The 
direct satisfaction^ sex need, for example, unlike the situation 
m hunger and thirst, can be delayed for long periods and even 
permanently denied without resulting m death. Accordingly, 
sex activities can be regulated and restrained to a degree that 
is not possible in the case of hunger and thirst Furthermore, 
although from infancy onw r ard direct and indirect erotic stimu- 
lation can occur, full heterosexual satisfaction is biologically 
impossible for several years, while for several years more it is 
socially prohibited. 

It is under precisely such conditions of intermittently 
occurring delay, thwarting and conflict that substitutive tension- 
reducing patterns of behaviour are acquired ( see Defense 
Mechanisms) To the extent that these learned substitutive 
reactions lead to maladaptive results, they are likely to become 
implicated in the development of neuroses and psychoses. Of 
course, there are more cogent reasons for the social control of 
sexual satisfaction than the mere fact that control is biologically 
feasible. Mature sex behaviour involves two persons in a recip- 
rocal relationship; and the one upon whom the biological 
burdens of pregnancy aqd childbirth fall is also the weaker of 
the two. Moreover, sex "satisfaction is unique in leading to the 
production of new members of the social community, and the 
community therefore assumes the right to regulate the prelimi- 
* naries of procreation and parenthood. Man shares with other 
mammals a further tendency to develop aggressive, jealous and 
vengeful attitudes with respect to courtship and mating Such 
a tendency demands that, for the sake of peace and security in 
the community, both rights and responsibilities be assigned to 
persons entering into these relationships. 

In contemporary western society the taboo against sexual 
activities in childhood is usually extended to include taboo 
against their discussion. This is undoubtedly an important 
source of the sex confusions so commonly encountered in be- 
haviour pathology. We know that attitudes become socially 
mature either through shared activities or through the inter- 
change of perspectives that can develop in free discussion, 
particularly discussion with a socially mature person. Unfor- 
tunately, in matters of sex the average person has not himself 
enjoyed in childhood the benefit of frank discussions with a 
judicious, informed adult. Consequently, he is seldom equipped 
to help his own child acquire social maturity in this important 
area of human interest. He is easily embarrassed and made 
anxious by his child’s sex curiosity and is therefore more likely 
to silence or reprimand his questioner than to meet each situa- 
tion as it arises with mature effectiveness. The result is that 
the next generation grows up as little matured in sex attitudes 
as the last one. 

During pubescence and adolescence there occurs a marked 
acceleration of biosocial maturing. This is in part the direct 
result of biological changes, in part the more indirect conse- 
quence of concomitant increases ir_ social pressure. Sex prob- 
lems, which in childhood were controlled by simple permissive 
and inhibitory training, now reappear with new vigour in a new 
social context. Instead of merely showing sex curiosity, the 
adolescent begins attempting seriously to interpret and play 
the, role of his sex in terms of his peer culture. Adolescence 
thus becomes the phase of development during which ease and 
skill may be acquired in social behaviour with contemporaries 
of the opposite sex, an acquisition which aids in the general 


process of emancipation from filial dependence and preps res one 
for adult love relationships. 

Under the influence of the social environment, sex needs and 
satisfactions undergo many significant modifications by the time 
adulthood is reached. It is expected that sex attitudes will be 
oriented toward marriage and family formation; and they 
cannot receive social recognition unless they conform to civil 
or religious codes Marriage, the family and the home are m 
turn made the basis of socioeconomic organization. In this 
way, sex attitudes and responses are brought into direct behav- 
ioural relationship with social and economic problems, with 
ethical standards of all kinds, with religious beliefs and practices, 
as well as with questions of hunger, thirst, warmth, shelter, 
security, approval and personal significance. Here we see how 
the groundwork is laid, in the domestic organization of life, for 
the unification of otherwise unrelated needs and satisfactions 
The same domestic organization leads also to the intricate con- 
fusions we find in behaviour pathology between sex conflicts and 
economic, social, religious and ethical questions. 

Primary and Derived Needs. — The needs discussed above 
constitute only a fraction of those which are pertinent to abnormal 
psychology; they are, however, representative and they are un- 
questionably important. In relation to these and other needs, the 
attempt is sometimes made to distinguish between those which 
are primary and those which are derived. The primary needs are 
usually defined as the purely biological ones, while the secondary 
or derived needs are defined as the ones modified by the social 
environment or developed out of some nonbiological relationship. 
In practice, however, this distinction cannot be maintained None 
of the so-called biological needs fails to undergo far-reaching 
socialization, beginning early in life, and none of the so-called 
secondary or derived needs can ever be completely divorced from 
the human organism’s physiological activities. Actually, all needs 
of significance to abnormal psychology are in this sense derived, 
they represent the disequilibrium of a biological organism which 
operates always in terms of its social environment. 

FRUSTRATION AND CONFLICT 

Frustration. — By frustration we mean a situation in which 
ongoing motivated behaviour, or some organized plan of action, 
is permanently or temporarily prevented from reaching consum- 
mation. During all phases of the development', maturity and 
involution of personality, everyone must inevitably meet with 
repeated frustration. Need arises and there is delay, thwarting 
or conflict before it can be terminated and satisfaction reached. 
Each of us in his childhood acquires special adjustive techniques 
which enable him to circumvent, overcome, evade, nullify or dis- 
own the innumerable difficulties which can be solved neither by 
direct aggression nor by headlong flight (see Defense Mecha- 
nisms). Individuals show marked differences in the degree to 
which they develop these adjustive techniques, or defense mecha- 
nisms, in their preference for one defense over another, and in the 
degree of frustration they can withstand (frustration tolerance) 
before their preferred techniques prove inadequate, or operate to 
their own detriment. 

During early infancy, of course, the commonest form of frus- 
tration is delay. The infant’s inadequate biological equipment 
does not permit him to satisfy his needs without an older person’s 
help. Delay continues to be an effective condition of frustration 
throughout life. As the growing child acquires greater strength 
and more aggressive techniques, he gains increasing familiarity 
with thwarting, a second form of frustration. His small size, his 
relative weakness and incompetence, and the obstacles which are 
intentionally or ■— placed between him and his goals, 
all contribute to When he acquires speech and his 

thinking — regressive socialization his needs multiply; 

and to thr ■" r, r obstacles that thwart him are now added 
symbolic obstructions such as verbal warnings, signs, rules and 
his own seif-reactions. As he grows into adolescence and adult- 
hood, ins level ci aspiration is raised m a great many relations, so 
that he never succeeds in reaching all bis goals, no matter what 
his ability. 
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Conflict.- — The third Important form of frustration is conflict, 
by which we mean the mutual interference between competing 
reactions. This interference prevents ongoing motivated be- 
haviour from developing adequately and reaching a consummately 
phase. The competing reactions may be overt or covert, they 
may be confined to antagonistic changes m muscular tension, or 
they may be conceived of as mere shifts m action potential 

Conflicts have been grouped into three classes adient-avoidant, 
double-adient and double-avoidant The adient-avoidant conflict 
involves two incompatible reactions, one directed toward and one 
away from an object, activity or goal What we call guilt is an 
adient-avoidant conflict m which temptation is the adient reaction, 
while the avoidant reaction is the partial inhibition which prevents 
consummation of the act but does not terminate it The sustained 
anxiety that develops m such conflict may eventually lead over 
into an anxiety disorder, phobia, compulsive or hysteiical disorder. 
It is also responsible for many delusional and hallucinatory re- 
actions m paranoid disorders, mania, depressions, schizophrenia 
and delina. 

Double-adient conflicts are of two kinds. In convergent adience 
only one object, activity or goal is involved, but the person gives 
two incompatible reactions toward it. Sibling rivalry, for ex- 
ample, typically includes simultaneously present hostile aggressive 
and affectionate accepting attitudes. In divergent adience there 
arS two objects, activities or goals, and competing reactions 
toward both develop This conflict is characteristic of situations 
which promise a person a reward he wants on condition that he 
abandon something else he also wants Attempted solutions of 
divergent adience sometimes take the form of the enjoyment of 
one satisfaction m the public shared field of overt activity, and 
of the other satisfaction in private asocial fantasy. This is a 
common source of behaviour pathology. 

The double-avoidant conflict involves two incompatible re- 
actions, each directed away from some object, activity or goal 
This is characteristic of situations which threaten to harm a person 
if he remains and to punish him if he leaves, as for example m 
military combat situations It also appears where there is intense 
boredom, aversion or humiliation in the situation but the expec- 
tations of other persons, or the prospect of starvation, prevent one 
from abandoning it. Hysterical and depressive disorders are 
common pathological solutions of the double-avoidant conflict. 

Although a great many conflicts disappear with time and dis- 
traction, or in the course of simple training, a great many more 
are not so easily resolved as this. Some of the latter are settled 
through compromise or substitution. In sibling rivalry, for ex- 
ample, the older child may substitute taunts, belittling comments 
and nonco-operation for the direct blows he would give his baby 
brother if he could. He may, on the other hand, overcompensate 
in denying his hostility and react instead with exaggerated solici- 
tude toward his rival. He may attempt to escape his predicament 
by the radical expedient of running away from home, thus leaving 
the conflict field entirely. This last solution occurs among adults 
in hysterical fugues ; the individual in conflict runs away from it 
and develops amnesia which hides his identity even from himself. 

To settle a conflict does not guarantee that it will never return. 
If situations similar to the ones originally arousing it appear, the 
old conflict like an old remembrance may be reinstated. However, 
it is the incompletely resolved conflict that is most likely to keep 
recurring, and therefore to form a starting point for neurosis or 
psychosis. The recurrent conflict means recurrent tension, diffi- 
culty in relaxing or sleeping adequately, unreadiness for diversion 
and entertainment and an inability to achieve satisfaction for per- 
sonally important needs. It may le..d dhcctV : r.to chronic anxiety 
reactions, phobias or depressive disorders Some persons with 
perpetually recurring conflict develop compulsive rituals, hyster- 
ical disabilities or manic attacks as a defense against their anxiety. 
Others escape it by developing body o\erconcern, fatigue syn- 
dromes or schizophrenic withdrawal, which provides relief from 
anxiety but seriously impairs the individual’s social usefulness. 

Conscious and Unconscious Conflicts. — A conscious con- 
flict is one that can be correctly identified or inferred by the 
person in conflict. An unconscious conflict is one that someone 


53 

else can correctly identify or infer, but the person having il cannot 
There are, of course all gradations in accessibility between these 
two extremes Theorists in abnormal have m .the 

past gone beyond this simple distinction t, - - 1 ‘ unconscious 

conflicts are radically different entities from conscious ones, and 
have located them in a hypothetical psychic region which they 
designate the unconscious Actually there is no need to introduce 
the hypothesis of a special, unconscious reality to account for the 
differences that we find in the relative accessibility of conflicts 

We may begin with the observed fact that conflicts do vary m 
the degree to which they are accessible to the reactions of the 
individual having them Conscious conflicts are those which are 
fully accessible to a person’s self-reactions ; i e , to his reactions 
toward his own behaviour A person may share the fact of his 
conscious conflict with someone else or he may keep it to himself 
as a secret; but m either case the important thing is that he is 
able to formulate it to someone, to himself or to another indi- 
vidual If he keeps the conscious conflict to himself, of course, 
he can still debate it aloud m solitude, like Hamlet, or go over it 
silently m his socially organized thinking. The conscious or fully 
accessible conflict is frequently a source of behaviour pathology 
To identify or infer one’s difficulties correctly is not to guarantee 
that they will miraculously disappear; if compromise, renunci- 
ation or escape cannot be carried through successfully, the situa- 
tion may become just as intolerable as m the case of unconscious 
conflict. 

However, in abnormal psychology it is the conflict which re- 
mains relatively inaccessible to a person’s seif-reactions, the 
unconscious conflict, that is by far the more important. To un- 
derstand its origins, its consequences and the therapeutic tech- 
niques that have been developed to cope with it, is to understand 
the greater part of modern behavioui pathology. There are in- 
numerable reasons for the maccessibilit^of conflicts. Five of the 
simpler and more general factors will be listed here. 

1. Conflicts become and remain inaccessible to a person (un- 
conscious) because of previous threat or punishment. Early in 
life the threat or punishment comes from other persons, but v 
as time goes on, a person learns to threaten, criticize, reject and 
punish himself. Moreover, the anxiety which threat and the pros- 
pect of punishment arouse is likely to generalize to situations not 
originally involved and not necessarily related in terms of strict 
verbal logic. Simple juxtaposition and concomitance, for ex- 
ample, are sufficient conditions for the development of new 
anxieties out of an old conflict. 

2. Conflicts remain inaccessible (unconscious) if a person has 
never succeeded in formulating them. Language and socially 
organized thinking are of the utmost importance in the recall of 
any complex behaviour and in its analysis. Therefore, as long as 
a conflict remains unformulated in these terms it can rarely be 
adequately recalled and correctly identified as an effective factor. 

3. Conflicts remain inaccessible (unconscious) because of strong 
emotional participation. When emotional components of be- 
haviour are dominant in a conflict situation they may disorganize 
behaviour, at the time, or later on when recall is attempted. The 
recall of strongly emotional situations is also made difficult by 
the fact that it is seldom possible to reinstate the emotional com- 
ponents in their original intensity, or even with their original 
characteristics The therapeutic methods of recumbent free ver- 
balization (“free association”) are designed to facilitate the recall 
and the reliving of past incidents with something approaching 
their original intensity and character. 

4. Conflicts remain inaccessible (unconscious) because a person 

cannot recall his fantasies. This difficulty is in part a result of 
the relatively loose organization of fantasy as contrasted, for 
example, with communicative speech. It is also frequently a 
result of repression (see Defense Mechanisms) Thus, anyone 
who is suddenly interrupted by someone m the midst of his 
fantasying may find himself incapable of remembering anything 
he has been thinking. We see this repeatedly in treatment situ- 
ations where a neurotic patient, for example, will likewise show an 
inability to recall his own fantasy, £nd this inaccessibility fre- 
quently resists therapeutic attack for a long time. # 
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5. Conflicts remain inaccessible (unconscious) because a person 
fails to recognize and accept the significant factors involved The 
average individual, no matter how intelligent or well-educated he 
may be. has neither the detachment nor the special training re- 
quired for the successful analysis of his behaviour when he is in 
trouble. Sometimes, m relatively uncomplicated conflicts, it is 
possible for an expert to identify and explain significant factors 
in such a way that the patient can recognize and accept a correct 
interpretation with lasting benefit. Usually, however, the person 
in serious conflict cannot assimilate a ready-made interpretation, 
but must instead work out the significant factors himself with an 
expert’s impartial help, even though this takes much longer and 
leads ultimately to essentially the same conclusions which the 
expert had come to early nr the process 

Conscious and" Unconscious Motivation.— One of the basic 
assumptions m abnormal psychology is that all organized reactions 
are motivated. This simply means that the analysis of behaviour, 
if carried far enough, would always yield identifiable factors of 
special significance in the instigation, determination and sustain- 
ing of all organized acts. Such factors we call motives. The 
motive is thus not some form of hidden energy, a force, a drive 
or a first cause, as sometimes implied in popular writings. It is 
merely a verbal designation which is itself the product of our own 
operations in the motivational analysis of human behaviour 

The unconscious motive is not to be thought of as something 
which lurks dangerously in a psychic underworld. The distinction 
between conscious and unconscious motivation, like that between 
conscious and unconscious conflict, rests upon the question of 
whether or not the motive is accessible to the individual concerned. 
If a person can correctly identify or infer his motivation, we speak 
of it as conscious; if he cannot, but someone else can, we call it 
unconscious. Some of the special characteristics ascribed to un- 
conscious motivation Y, e c rl f from the fact that what 

is inaccessible to a - " - - - v , * escapes a great many 

of the socializing influences by which other behaviour is modified. 

INDIVIDUAL SUSCEPTIBILITY TO 
BEHAVIOUR DISORDERS 

Sex differences, physiological age and relative biological com- 
petence may all enter into the determination of behaviour pathol- 
ogy m any given individual. However, when it comes to individual 
differences in susceptibility to behaviour disorders, the most im- 
portant factors seem to be the differences in frustration tolerance, 
and in the development and use of special adjustive techniques, 
or defense mechanisms The wide variations in frustration toler- 
ance, mentioned earlier, are to be found not only in comparisons 
of one individual with others, but also in comparisons of the 
same person’s tolerance level at different times and under 
varying conditions of stress. Moreover, one person may exhibit 
low general frustration tolerance (i.e., he reacts maladaptively to 
any ordinary frustration) while another may exhibit low specific 
frustration tolerance (i.e., he reacts maladaptively to some par- 
ticular group of frustrating circumstances but not to others). 
This multiple variability in resistance to frustration helps to 
account for the great range we find in both the intensity and the 
variety of precipitating factors in neuroses and psychoses. 

Similar observations may be made concerning the development 
and use of special adjustive techniques or defense mechanisms. 
The failure to develop adequate defense reactions, for example, 
leaves one vulnerable in a crisis to mounting anxiety; and this 
may culminate in frank anxiety attacks, phobia or agitated depres- 
sion, The overdevelopment and unslriHed or injudicious use of 
defense reactions, such as rationalization and projection, often 
lead in the direction of delusional and hallucinatory behaviour. 
Likewise, regressive techniques may render an individual suscep- 
tible to hysterical disorders fatigue syndromes or hypochondri- 
acal invalidism. Excessive fantasy favours a gradual withdrawal 
from participative activities; and this may in turn permit de- 
serialization to develop and progress to a point at which the social 
disorganization of a person’s behaviour justifies our calling it 
schizophrenia. Thus, we have also multiple variability in the 
malderelopment and misuse Of defense mechanisms to help ex- 


plain the variation in degree and kind off susceptibility to be- 
haviour pathology 

Childhood Influences* — Individual differences in frustration 
tolerance and in the adequacy of adjustive techniques can be 
ascribed chiefly to differences in what is acquired m the course 
of childhood personality development. One of the most impor- 
tant factors influencing this development is that of the prevailing 
domestic pattern If the otherwise healthy child of a chronically 
fatigued or overanxious parent begins to exhibit habitual fatigue or 
exaggerated anxiety, the public is apt to blame biological inheri- 
tance. The child is said to be “delicate, like his mother,” or 
“nervous, like his father.” Actually, of course, these are examples 
of contact transmission, not biological inheritance, since teachers, 
playmates or neighbourhood invalids can have the same influence 
In short, children learn to adopt the attitudes and techniques 
prevalent among their elders or associates, whether these include 
abnormal reactions or not. If abnormal behaviour is acquired in 
childhood, and subsequently abandoned for something better, it 
may still leave an individual more susceptible than the average 
person to its reappearance, later in life, when new difficulties arise 

Differences in the prevailing patterns in different homes help 
also to account for many of the variations we find, from person to 
person, in the kinds of behaviour pathology which develop under 
comparable conditions of stress — the so-called “choice of neu- 
rosis.” If a chronically insecure parent meets his anxieties habitu- 
ally by the use of compulsive ritual, this preferred technique may 
be adopted by the child. If the home environment is dominated 
by elders with chronic body overconcern, a child may grow up in 
it with hypochondriacal reaction-sensitivity to normal physiologi- 
cal functions. If a child is reared among adults or older siblings 
who show pathological fear of lightning, high places, sin, darkness, 
animals or contamination, he will be likely to acquire phobias 
himself, and to react later in life with these patterns of behaviour 
pathology rather than with others. 

Children who are not given a maladaptive pattern of behaviour 
to adopt can, instead, be trained in one by their elders. An over- 
solicitous parent, with no serious doubts concerning his own body 
functions, may by worrying aloud over his child’s minor dis- 
comforts, transient sickness or normal fatigue, unintentionally 
school the child in worrying over himself. Such a child learns to 
react to himself as his elder reacts to him, to interpret normal 
physiological events as signs of danger, and to develop a lack of 
confidence in his own health and strength. If he is given the 
privileged status of a sickly or delicate person because of his com- 
plaints, he may learn to utilize them to gain rewards, to avoid 
unpleasant tasks and to excuse failure. Likewise, the child whose 
parents are more overprotective than anxious, may nevertheless be 
trained in anxiety through the incessant warning, guarding, re- 
straint and taboo with which he is surrounded. By learning to 
look always for danger before attempting anything, he develops 
a habitual expectation of danger and is thus rendered chronically 
insecure because of his selectively trained imagination. 

Domineering parents sometimes control a child by keeping him 
continually dependent upon their emotional support and always 
uncertain of it. They give affection only as a reward for complete 
submission, and they withhold it the moment filial rebellion 
threatens to appear. The child trained in submission is an emo- 
tionally dependent child who is unlikely to develop adequate 
emotional independence in adolescence and become a socially 
mature adult. In business, professional, domestic and friendship 
relations, the adult with such a childhood is apt to expect special 
consideration and privilege from others, in return for dependent 
behaviour, and to misinterpret ordinary adult competition and 
detachment as hostility and rejection. The outcome may then 
be an abandonment of adult goals, with the substitution of less 
mature ones, or the elaboration of misinterpretations into delu- 
sional structures. 

The child made oversensitive to guilt becomes especially vul- 
nerable to behaviour disorder in adolescence and adulthood. 
Every child learns anxiety in relation to anticipated punishment, 
and when he is tempted to do something for which he has been 
previously punished or threatened, his anticipatory anxiety tends 
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to reappear. As they grow older, children learn also to use the 
words and attitudes of condemnation or threat toward their own 
behaviour (self-reactions) through which older persons had earlier 
controlled them These self-reactions are capable of arousing 
severe anxiety over one’s own thinking, intending or doing for- 
bidden things, and they are much more difficult to escape than 
the criticisms of other persons Under sufficient stress such con- 
flict situations, for the individual overtrained in guilt reactions, 
may lead to the development of anxiety disorders, compulsive 
penitential or protective rituals, agitated depression, manic attacks 
or schizophrenic disorganization. 

Illness, Injury and Defeat. — At any period of life, behaviour 
pathology may develop out of the circumstances incident to illness 
or injury. The sick and the injured are relatively helpless and 
dependent They commonly suffer pain, weakness, discomfort 
and disability which may form a basis for body overconcern, easy 
fatigability, chronic anxiety reactions or hysterical disorder. If 
patients are overtrained in watching over their physiological func- 
tions during convalescence, they may be unable to abandon this 
acquired solicitude when it becomes unnecessary and inappro- 
priate. Moreover, the sick and disabled are granted special rights 
and exemptions which they lose as soon as they are well again. 
This leads sometimes to an indefinite prolongation of convales- 
cence which, of course, is usually unplanned and unrecognized by 
tlfe patient. Thus, chronic invalidism may follow upon illness or 
injury and lead to permanent hypochondriacal, fatigue or hyster- 
ical disorders. 

Severe disappointment, disillusionment and defeat may also 
increase an individual’s susceptibility to behaviour pathology at 
any age. The biosocial conditions of middle and late life, however, 
are especially apt to provide these factors The middle-aged or 
elderly person finds his general energy level diminishing, begins 
to realize the impossibility of ever reaching his hoped-for goals 
and sees himself gradually overtaken and then outdistanced or 
displaced by a younger generation. Like-aged relatives and 
friends in increasing number sicken and die, while the opportu- 
nities for acquiring new friends steadily decrease. 

Many of the reactions to aging, for which explanations were 
once sought exclusively in brain pathology, are now recognized as 
the maladaptive behaviour of a person whose security and satis- 
factions have been undermined by biological waning and social 
restriction. In other words, the difference between normal and 
pathological senility cannot be completely expressed in terms of 
relative brain degeneration. It is also determined by the degree 
of stress or frustration to which the individual is subjected, his 
habitual reactions to it, his adaptability to change, and the con- 
sequences to him of the reduced social status that comes with 
increasing age. 

BEHAVIOUR DISORDERS 

The behaviour disorders are relatively fixed, crystallized pat- 
terns of maladaptation. They have been divided traditionally 
into neuroses and psychoses. This division was originally based 
upon an erroneous hypothesis which attributed neuroses to nerve 
damage and psychoses to impairment of the psyche or the brain. 
The distinction is still preserved as a convenience in differentiat- 
ing between disorders which justify legal commitment to a 
psychiatric hospital and those which do not. Freud attempted to 
divide neuroses further into those resulting from actual nerve 
disorder (actual neuroses) and those which he believed to be 
psychic (psychoneuroses). Although the concept of actual neu- 
roses has proved to be unfounded, Freud’s term psychoneurosis 
is used today to mean the same as neurosis. 

Behaviour disorders are exceedingly difficult to classify. They 
cannot be grouped in accordance with aetiological agents, as 
infectious diseases can, because different individuals react to 
similar stresses in radically different ways. They cannot be 
grouped according to structural defects or lesions, since in the 
behaviour disorders none can be consistently demonstrated Con- 
sequently, they are classified in terms of behaviour pathology 
which means, of course, that all the difficulties inherent in classi- 
fying behaviour are carried over into abnormal psychology. 
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There were several official classifications in use at mid- 20th 
„entury, each of which disagreed in some particulars with the 
others and possessed certain advantages m the eyes of its users. 
The three most widely employed in EyJ -h-sp?:k;rr countries 
were those sponsored, respectively, by the Royal Medico-Psycho- 
logical association, the American Psychiatric association and the 
United States army The classification adopted, in the discussion 
which follows, is derived from these sources. It recognizes eight 
major disorders, of which the first five are customarily designated 
as neuroses (hypochondriacal disorders, fatigue syndromes, anxi- 
ety disorders, compulsive disorders and hysterical disorders), 
while the remaining three are the psychoses (paranoid, schizo- 
phrenic and manic-depressive disorders). In accordance with the 
United States army procedure, the organic psychoses are not 
included as a separate group. They will be discussed under 
Cerebral Incompetence at the end of this article. 

Hypochondriacal Disorders,-—' The hypochondriacal person 
is habitually preoccupied with a supposed disease or defect in 
some part of his body which is functioning within normal limits ; 
or he is exaggeratedly concerned over an actual disease or defect. 
Most hypochondriacs diagnose their own ills, and^prescribe for 
and treat themselves; a great many consult physicians at least 
once or twice, and a minority do so chronically. In the United 
States, Great Britain and the dominions, millions are spent annu- 
ally on patent medicines, tonics, laxatives, liver and kidney pills, 
antacids and the like, by persons whose illness lies not in the part 
they are treating but in their adaptation to the life they live. 
Since body overconcern is by no means confined to the well-to-do, 
the financial drain from this huge, unnecessary expenditure creates 
a serious socioeconomic problem. Even more serious, however, 
is the loss in a person’s social effectiveness which constant pre- 
occupation with body complaints inevitably entails. 

It is not difficult to understand the cypgins of hypochondriacal 
disorders. Everyone is taught in childhood to observe his body 
functions, to comment upon them, to take pride in healthy per- 
formance and share his elders’ concern over anything that goes 
wrong. If this training is too thorough, a child will become c 
reaction-sensitive to some of the many normal activities of his 
body, and learn to watch and worry over them. Such an individ- 
ual, when exposed later in life to prolonged anxiety or unsatisfied 
need, is likely to react with his already established patterns of 
body overconcern. As one might expect, gastrointestinal com- 
plaints head the list in hypochondria, ever, though fatal disease 
is actually much commoner in the cardiovascular system. Food 
intake, digestion and elimination are, after all, readily accessible 
to observation, discussion and control; and the vast amount of 
information and folklore available to the public focuses the atten- 
tion of anxious and dissatisfied persons upon them. 

Fatigue Syndromes. — In this group the patient speaks of 
continual fatigue and easy fatigability, in the absence of systemic 
disease or defect sufficient to account for them. A person with 
these complaints tends to avoid activities, situations and respon- 
sibilities that seem to induce or increase fatigue, and in conse- 
quence suffers a severe reduction in social effectiveness and in the 
opportunities left him for enjoyment. Some patients eventually 
lead a hermit’s existence, shut away from all but a handful of 
friends whom they seldom see, and restricted to a routine which 
provides minimal disturbing stimulation. 

Factors predisposing a person to develop pathological fatigue 
include childhood training in regarding oneself as weak or delicate, 
the example set in childhood by chronically fatigued adults and 
personal experience at any time of life with prolonged illness and 
convalescence. Under such conditions the individual may learn 
to react selectively to normal physiological events as if they were 
danger signals that he is overtaxing his strength. Fatigue in this 
sense is not an energy concept, but rather an attitude of aversion 
or unreadiness with respect to new or continued activity. It may 
result from overwork and inadequate rest, but it may equally well 
come from prolonged anxiety, frustration, disappointment or dis- 
couragement. This helps to explain the failure of rest and recre- 
ation to bring about a lasting improvement in persons suffering 
from pathological fatigue, * • 
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Fatigue syndromes, under the name of neurasthenia and nerv- 
ous exhaustion were once called the American disease, and attrib- 
uted to the strain of protracted conflict. The conflict was 
supposed to be that between the demands made by a ruthless, 
competitive mode of life and the ethical standards carried over 
from the more stable European culture. It was further believed 
that this situation depleted the supply of essential biochemical 
substances in the patient’s nerves with consequent weakening of 
the nervous system. These hypotheses gave rise to the rest cure, 
the goal of which was to restore the nerves to their normal condi- 
tion by overfeeding and complete inactivity. With the rise of 
modern behaviour pathology, both the rest cure and the hypoth- 
eses that gave it birth have been discarded. 

Anxiety Disorders. — The prevalence of anxiety disorders is 
an expression of the fact that, although human beings are con- 
tinually exposed to emotional stimulation, under the conditions 
of group living, they have relatively few opportunities for com- 
plete emotional reaction. They are frightened but cannot flee 
or hide, they are angered but cannot attack, they are sexually 
stimulated but cannot directly respond. Anxiety is the incomplete 
or amputated emotional response which appears under circum- 
stances such as these. 

If anxiety becomes persistent, and disturbs the pattern of a 
person’s life, we speak of chronic anxiety disorder. The patho- 
logically anxious person cannot relax, he .sleeps poorly, has uneasy 
or frightening dreams and responds exaggeratedly or inappropri- 
ately on slight provocation. Becausb of his tension, he grows 
fatigued, irritable and dissatisfied, *he cannot concentrate or re- 
member as he once could and he usually develops visceral symp- 
toms which reflect his emotional disturbance. He may have acute 
anxiety attacks, at irregular intervals, in which his heart palpitates, 
he sweats, his breathing grows laboured and he may think he is 
about to die; these attacks are frequently mistaken for signs of 
heart disease. Anxiety attacks in some persons take the form 
of acute gastrointestinal dysfunction, and in others resemble 
asthma. 

* Regardless of the precise symptomatology in anxiety disorders, 
the striking thing is that the patient rarely attributes his symp- 
toms to their origin in the biosocial stresses and strains arising 
out of his personal and social problems. If he fails to get compe- 
tent help, his next step is to avoid the situations which seem to 
arouse or increase anxiety, and to blame these situations for his 
predicament. Like the hypochondriacal and fatigued patients, 
he progressively limits his activities and his pleasures, and like 
them he decreases his general adequacy without gaining perma- 
nent relief. For no matter how many situations he avoids, he 
cannot escape the tensions of his own unrecognized needs and 
conflicts. 

Phobia, or pathological fear, is an anxiety disorder in which the 
patient is able to identify the anxiety excitant, but cannot explain 
it. The commonest excitants of phobias are small, enclosed 
places, large wide-open spaces, public gatherings in or out of 
doors, high places, the dark, animals, germs’ and poisons. Actu- 
ally, the situation or object which the patient accuses is as a rule 
some fragment, substitute or symbol of something which he has 
forgotten, repressed or never identified. It may have been part 
of a conflict which the patient has succeeded in partially repress- 
ing, without getting rid of his anxiety reaction to the partial 
rearousal. Treatment in phobias, as in other anxiety disorders, is 
directed not at the symptom but at its origins and what it repre- 
sents. 

Compulsive Disorders. — These are ritualistic attempts at 
dealing with anxiety. The compulsive reaction consists of an 
irrepressible tendency to think, say or do some particular tiling 
which is opposed by a simultaneous tendency to resist thinking, 
saying or doing it. In this situation, tension gradually rises until 
the patient gives in and gains temporary relief. The variety of 
compulsive behaviour is great, and its seriousness ranges from the 
harmless repetition of rituals, such as checking several times each 
night to see that lights are out and doors are locked, to seriously 
antisocial activities such as stealing, arson, exhibitionism and 
assault 7 


Compulsive behaviour has interesting normal homologues in 
the attitudes of children toward familiar tales and organized play, 
where the same tense insistence upon ritual and meticulous repe- 
tition can be found. The same is true of the reactions of normal 
adults in relation to etiquette, rules of procedure in civil and 
military organizations, in institutionalized games, theatre per- 
formances and patriotic or religious ceremonies Discussion of 
pathological compulsions will be limited to one well-known 
syndrome. 

Repeated handwashing, the classical example in this group, 
illustrates the salient features of compulsive disorders. As a re- 
action to the self-accusation of guilt, it performs the function of 
symbolically cleansing and disowning responsibility. After it has 
been performed a number of times, because of sinful deeds or 
fantasies, it is likely to grow into a more general reaction to any 
tension, whether guilt is involved or not. The annoyance and 
inconvenience of having to wash repeatedly also constitutes 
punishment, and this aspect is increased when the application of 
cleansing agents eventually brings about a painful chemical der- 
matitis. The penitential meaning becomes clear when the patient 
complains then that he takes pleasure in hurting himself. One 
sees here the division of behaviour into the role of the punitive 
parent and the sinful penitent child, a dual role which the patient 
has usually acquired in childhood, through learning to be over- 
conscientious at the hands of a hypercritical, perfectionism 
parent. 

Hysterical Disorders. — These are characterized by persistent 
inactivation or autonomy which superficially resembles the prod- 
uct ,of neurological damage and disease. Actually, no neurological 
lesion is present, and the disorder arises in relation to need or 
anxiety. Hysteria, or “conversion hysteria” as it is commonly 
called, differs from hypochondria in one important respect. The 
hypochondriacal patient shows marked overconcern in relation to 
an organ or part which is actually performing reasonably well. 
The hysterical patient shows relative unconcern with respect to 
an organ or part which is obviously disabled This is because the 
hysterical patient, m accepting his symptom as a sign of disability, 
frees himself from the tensions of frustrated need and conflict. 
Hysteria can be distinguished from malingering, with which it is 
usually confused, by the fact that the patient is himself convinced 
of the verity of his symptom as a sign of damage or disease. 

The commonest examples of hysterical inactivation are those 
of hysterical aphonia, paralysis, anaesthesia, blindness and am- 
nesia. In hysterical aphonia, or loss of voice, the organs of speech 
are usually normal and their participation in activities other than 
talking may be unimpaired. Aphonia appears under circum- 
stances similar to those inducing normal loss of voice — acute 
anxiety, fright, sudden surprise, extreme disappointment or con- 
flict. It may also follow tonsillectomy, some minor injury or an 
infection, which interferes temporarily with speech. The dis- 
ability persists if it disposes of the tensions of intolerable need or 
anxiety; and it may disappear with dramatic abruptness when 
it no longer performs this function. 

Hysterical paralysis and anaesthesia are not nearly so common 
as they were early in the 20th century. The reduction in inci- 
dence seems to be the result of public education and the great 
care now exercised by medical examiners in avoiding suggestion, 
However, when they do occur they are both striking and instruc- 
tive. A person finds, for example, that following a fright, accident 
or operation, he cannot walk or cannot move an arm. Examina- 
tion of the inactivated part fails to reveal evidence of tissue 
pathology adequate to account for the symptom ; but the outcome 
of peychotbempy demonstrates that it represents the patient’s 
aLL'.mpt ;»( adje-.mm; in relation to deep personal need or anxi- 
ety. The skin of a hysterically disabled arm or leg may also be 
found insensitive to ordinarily painful stimulation. Sometimes 
such anaesthesia occurs alone. Its origin and meaning are the 
same as in the case of hysterical paralysis. Hysterical blindness 
has similar roots, but its significance may also include symbolic 
implications such as unwillingness to recognize, and self-punish- 
ment for the sinful use of seeing. 

Hysterical amnesia, the loss of recall, is usually selective for 
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certain kinds of past events, but sometimes it is global and covers 
a complete episode. Nothing illustrates the extreme operation of 
repression better than global amnesia A person, caught m an 
intolerable conflict situation, may escape from it by repressing all 
remembrance of it. He may go further and exclude also the re- 
sponses by which he establishes his own identity When this 
happens, we have the patient who cannot remember his ovn 
name or his status in society. This is the man whom the news- 
papers call “victim of amnesia ” He is m fact the victim of over- 
complete repression; he has carried to -an extreme an adjustive 
technique which all of us use in getting rid of anxiety and frus- 
trated need 

The commonest examples of autonomy are the hystencal 
tremor, cramp and tic. The tremor is a rapid oscillatory move- 
ment, the cramp is a severe sustained muscular contraction and 
the tic is a relatively complex, co-ordinated movement. All three 
occur in normal behaviour. We call them hysterical when they 
are persistent or recurrent, and arise from need or anxiety, not 
from physiological impairment, intoxication or tissue damage. 
The so-called “occupational” tremor, cramp or tic illustrates such 
a relationship For example, a machinist who is otherwise well 
finds that his hand shakes whenever he tiies to work but not m 
other situations A typist suffers a painful cramp each time she 
trigs to type but finds no difficulty in writing longhand A taxicab 
driver develops head jerking on the job which makes driving im- 
possible, but the jerking does not occur when someone else does 
the driving. The symptom in each instance is the expression of 
an incompletely repressed conflict ; and if the conflict is resolved, 
the symptom will usually clear up quickly 

'three other varieties of hysterical autonomy are relatively rare 
but psychologically important. These are the seizure, the fugue 
and multiple personality. The hysterical seizure is usually a 
dramatic re-enactment of some personally important role in the 
patient’s life. During the attack phase, which may last from a 
minute or two up to several hours, the patient excludes the bio- 
social environment almost completely. When not in an attack, he 
usually cannot recall the events re-enacted in the seizure In 
hysterical fugue, the patient runs away from his conflict situation 
and becomes amnesic for his past, often to the point of losing his 
identity. Fugues seem to be related to ordinary sleepwalking. 

Multiple personality is an extreme form of hysterical auton- 
omy to which both fugue and amnesia may contribute. In one 
form, alternating personality, two organized systems of biosocial 
behaviour develop and alternate in dominating a person’s activ- 
ities. Each system is amnesic for events in the other The 
fictional representative of this form is Robert Louis Stevenson’s 
Dr. Jekyll and Mr. Hyde. It is estimated that not more than 
1 50 authenticated cases of multiple personality have been 
reported. 

Paranoid Disorders. — This term is reserved for more or less 
systematized delusional reactions in patients who show neither 
serious disorganization nor deterioration. They develop as a 
rule under conditions of unusual anxiety, emotional arousal, 
strong personal need or physiological incompetence They fre- 
quently lead to behaviour that is socially detrimental, inappro- 
priate or inept. Paranoid. disorders are relatively common and 
in most cases curable. The relatively rare paranoia is an 
extreme, rigid form in which elaborate, highly systematized 
delusions prevail; it is seldom curable. 

Emotional factors are of great importance in the origin and 
persistence of delusions. The insecure, tense individual who is 
for any reason unskilled in the social techniques of give-and-take, 
upon which adequate interpersonal relationships depend, is par- 
ticularly vulricraole In his anxiety or frustrated need, the 
patient becomes reaction-sensitive to the activities of persons 
around him which seem to confirm his suspicions or hopes. If 
this development goes on unchecked, he uecpm co feel that he 
is the focus, or an important part, of some concerted action on 
the part of other persons, some of whom are actual individuals 
and some imagined. This organization of the hr mm -uviron- 
ment in terms of delusion is called a paranoid pseudo ity. 

It may be conceived of as malignant or benign by the patient. 


When it seems to him that he is about to be attacked or exalted, 
he is likely to take action which bungs him confinement and, in 
fortunate cases, psychiatric treatment. 

Schizophrenic Disorders,-— Delusional reactions also develop 
along less well-organized lines, show fantastic characteristics, 
self-contradictory attitudes an$ hallucination, such as one finds 
m normal dreams and m delirium. The patient, however, is 
neither asleep nor delirious but, on the contrary, may be well 
oriented and able to carry on complex biosocial activities im- 
possible for a sleeping or delirious person Some of these activ- 
ities, in severe cases ail of them, will inevitably show the influence 
of the fantastic, ambivalent, hallucinatory disorganization which 
is present. This is what w r e call schizophrenia or, more accu- 
rately, the schizophrenic disorders, s?nce there are many clinical 
varieties. It is customary to distinguish four general types of 
schizophrenic disorder However, these are no longer regarded 
as mutually exclusive forms but only as descriptive statements 
of the dominant behaviour the patient shows at the time Thus, 
if he postures, gestures, shows great excitement or grows mute 
and stuporous, he is called catatonic. If poorly oiganized de- 
lusions dominate the clinical picture, the patient is called para- 
noid schizophrenic If the patient hallucinates freely and 
behaves in a silly, giggling manner, he is called hebephrenic; and 
if he seems to fit into none of these categories, he is labelled 
simple schizophrenic. The United States army classification of 
1945 advises against forcing all diagnoses into these arbitrary 
types. 

The most impressive characteristics of the schizophrenic per- 
son- are his disorganization and desocialization. The biosocial 
behaviour systems that constitute personality are to a con- 
siderable extent replaced by behaviour determined and dominated 
by private fantasy. The patient includes his fantasy products 
in the reactions he gives to his m vl^mm mt (overinclusion), 
with the result that his social behaviour becomes disorganized. 
This disorganization, in turn, interferes with normal communica- 
tion and participative activities and so promotes the desocializa- 
tion and further isolates the patient. If this process continues, « 
the patient’s behaviour may pass from the organization of a 
poorly systematized pseudocommunity to that of an autistic 
community, made up of the imagined activities of fictitious 
persons in a fantasied context. 

The severity of schizophrenic disorganization led long ago to 
the conclusion that it must result from cerebral damage or 
metabolic disease. Research over a period of 50 years failed to 
support this hypothesis; and the complete or partial recovery 
of about half the adequately treated cases, including many 
severe ones, tends to contradict it. There is good evidence to 
indicate that personality traits acquired in childhood and adoles- 
cence are determinative factors. 

Manic-Depressive Disorders.—Manic excitements are cir- 
cumscribed episodes of elation or marked aggress: , ’?r 11 y 
with grandiose delusions. Depressions are either - . ■ , . 
which case sustained tension, restless overactivity, despair and 
apprehensive delusions predominate, or else retarded, in which 
case the patient shows marked slowing and restriction of activity, 
with sadness, self-depreciatory delusions and dejection. Suicidal 
attempts are extremely common in depression. The close rela- 
tionship of manic excitement to depression was widely accepted 
by the ancients. The old name, manic-depressive insanity, seems 
first to have been used in a medical essay of the 17th century 
which described both types of attack in the same patient. Con- 
trary to popular opinion, it is actually unusual for mania and 
depression to occur in succession, as a cyclic reaction Even 
those patients who have both types in widely separated attacks 
constitute only about one-fourth of the total in this group 
Agitated depressions occurring in middle life are commonly 
called involutional melancholias. There is no general agreement 
as to whether or not they are of endocrine origin, and whether 
or not they are essentially different from agitated depressions at 
other periods of life. 

Within recent years there has been growing recognition of the 
evolution of mania and depression ffom severe, prolonged anxiety 
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As Karl Abraham and Freud pointed out, there is often strong 
emotional ambivalence toward loved persons in the premcrbid 
situation; and at some point in the development the origins 
hostility is turned, from the loved person, against the patient 
himself. This change, the crucial shift, marks the onset of agi- 
tated depression in which self-condemnatory accusations are 
typical The same change, in another person, leads to the pro- 
found self-depreciation and hopelessness of retarded depressions 
If the patient, on the other hand, rejects and disowns self- 
condemnation or self-depreciation, he may overcompensate by 
developing elated grandiosity or aggressive self-assertion; and 
this constitutes manic excitement. The arrogance and clowning 
of manic patients are frequently mistaken for signs of mere 
overconfidence and happiness by relatives and friends, whereas 
they are actually the symptoms of a serious illness which may 
involve an individual in grave difficulties, and sometimes leads 
to his death. 

Cerebral Incompetence.-— The brain as an organ, particularly 
its cerebrum, cannot function efficiently unless a physiological 
equilibrium is maintained within a rather narrow range. This 
equilibrium may be disturbed by marked changes in body tem- 
perature, blood pressure and blood volume, by alterations in 
the composition of tissue fluids, cerebrospinal fluid and blood 
and by intoxication, brain disease and brain degeneration. Sud- 
den changes often precipitate acute cerebral incompetence, and 
we have delirium, stupour or coma. More gradual changes may 
be compensated physiologically for a long time; but if this 
compensation ends abruptly, the result will again be acute cer- 
ebral incompetence. If, instead, there is a gradual reduction in 
the adequacy of compensation, we have progressive cerebral 
incompetence. 

The United States army classification excludes cerebral incom- 
petence as nonpsychiat^c, unless behaviour disorder can be 
demonstrated, in which case the cerebral incompetence is regarded 
simply as one aetiological factor. 

Behaviour disorders develop in patients with acute or pro- 
' gressive cerebral incompetence if their reduced biosocial adequacy 
makes them unable to deal effectively with their anxieties and 
frustrations. Suppose that a person has acquired adjustive tech- 
niques earlier m life which take care of serious personal con- 
flicts through repression, identification and rationalization ( see 
Defense Mechanisms). If his brain, the organ upon whose 
integrity such complex learned behaviour depends, becomes 
physiologically incompetent through intoxication, infection, in- 
jury or degeneration, the patient may suffer a rearousal of these 
conflicts because his adjustive techniques have been impaired. 
The result will then be a neurotic or psychotic reaction, the 
character of which will depend less upon present conditions 
than upon the conflicts and the patient’s premorbid personality. 
This relationship has been demonstrated for alcoholic intoxica- 
tion, general paresis and pathological senility, each of which may 
set the stage for the development of any of the behaviour dis- 
orders described above. 

By the mid- 20th century, it had become generally recognized 
that psychoses, in the cerebrally incompetent as well as in the 
cerebrally competent, could no longer be dismissed as mere reflec- 
tions of brain pathology, nor could their treatment be limited to 
custodial care. This change was paralleled by a growing realiza- 
tion that neurotic patients were neither -weaklings nor malingerers, 
but persons with legitimate claims to the privileges accorded the 
sick. It was chiefly to the credit of Freud that behaviour dis- 
orders had finally achieved a status of equality with other ill- 
nesses. 
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ABO-B JC V T T I ?. T : see Txjrku-Porx. 

ABODE. In English law this term has a more restricted 
meaning than domicile, being used to indicate the place of a man’s 
residence or business, whether that be either temporary or per- 
manent. The law may regard for certain purposes, as a man’s 
abode, the place where he carries on business, though he may 
reside elsewhere; so that the term has come to have a looser 
significance than residence, which has been defined as “where a 
man lives with his family and sleeps at night” (R. v Hammond , 
1852, 17 Q B. 772) In serving a notice of action, a solicitor’s 
place of business may be given as his abode ( Roberts v Williams, 
1S35, 5 L. J M C. 23), and in more recent decisions it has been 
similarly held that where a notice was required to be served under 
the Public Health Act 1S75. either personally or to some inmate 
of the owner’s or occupier’s “place of abode,” a place of business 
was sufficient ( See Domicile.) 

ABOLITION 1 ST., an advocate of the abolition of slavery 
The term as used in the United States xef erred specifically to those 
persons who, during the years 1830-61, made it their mission to 
advocate the immediate abolition of Negro slavery. In spite 
of riots, assaults and persecutions of every kind, they carried on 
their task by means of the press, tracts, lectures and petitions to 
congress. Among the outstanding leaders of the abolitionist 
movement were William Lloyd Garrison, Wendell Phillips, 
Lucretia Mott and John Brown ( See Slavery.) 

abomasum, the fourth or rennet stomach of ruminants 
It is that part of the digestive apparatus in which chemical 
digestion takes place. ( See Pecora.) 

ABOMEY, capital of the ancient kingdom of Dahomey, West 
Africa, now included in the French colony of the same name. Pop. 
(1936), 11,300, of whom 15 were Europeans. It is 70 mi. north 
by rail of the seaport of Kotonu. Abomey is built on a plain, 
800 ft. above sea level The town was surrounded by a mud wall, 
6 mi in circumference, with a ditch 5 ft. deep, filled with a dense 
growth of prickly acacia, the usual defense of West African 
strongholds. There were six gates. Within the walls were villages 
separated by fields, several royal palaces, a marketplace and a 
large square containing the -barracks. In Nov. 1892, Behanzin, 
the king of Dahomey, being defeated by the French, set fire to 
Abomey and fled northward. Under French administration the 
town has been rebuilt, placed (1905) in railway communication 
with the coast, and given an ample water supply. It is an impor- 
tant centre of fetish worship. 

ABOMINATION, anything regarded with aversion as were 
things contrary to omen (Lat. ab, from, and ominor , forbode). 
Evil doctrines and impure ceremonial practices are so-called in 
the Bible. Hebrew authorities hold that the expression “abomina- 
tion of desolation” (Matt, xxiv, 15; Mark xiii, 14) refers to 
the desecration of the sacred temple of Jerusalem by the erection 
of heathen statues (see s.v. Jewish Encyclopedia ) . 

ABOR ( A-bari - untamed), an Assam tribe inhabiting hills 
north of the Brahmaputra, subdivided into Minyong, Galong, 
Padam and other groups. They fall into patrilineal exogamous 
septs with traces of dual organization. A cross division exists into 
Mishmg and Mipak — pure and impure, the latter condition 
being hereditary, and contagious as a result of sexual intercourse, 
though exogamy is not affected by it. The dead are buried; 
monogamy prevails, but the Galongs practise the ievirate and 
polyandry within the family circle; slavery, tattooing and segrega- 
tion of the unmarried obtain, but there is no headhunting. Pub- 
lic affairs are managed by elders and offenders are fined by 
the random confiscation of property; the property owner must 
execute the order of the court in order to recover from the culprit 
in his turn. Weapons used include long swords, crossbows, bows, 
poisoned arrows and spears. Men wear bark loincloths with tails, 
women a string of small circular metal plates — often the only 
garment. 

See Duff-Sutherland-Dunbar, Abors and Galongs (1916); Gum- 
ming, The Abors , Assam Census Report, I, Appendix B, iii (1921). 

ABOR HILLS, a tract of country on the northeast frontier 
of India, occupied by an independent tribe — the Abors, who are 
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Min and Mishmi hills in the extreme north of Assam, where the 
Brahmaputra (Dihang) debouches on to the plain The country 
is. exceedingly difficult^and entirely mountainous and foiest clad, 
with great rivers running for miles m rocky gorges, and unnavi- 
gable beyond Pasighat. Communication is only by the roughest 
tracks from village to village. The rainfall is very heavy. 'The 
term Abor is Assamese signifying “barbarous’’ and is applied by 
the Assamese to many frontier tribes; but is restricted especially 
to the above tract. The Abors frequently raided the plains of 
Assam. They were first visited by the English in 1S26 From 
i848.they carried out numerous raids and outrages on the neigh- 
bouring territory and several expeditions were sent against them, 
while a blockade was instituted from 1894-1900 From 1911 
onward parties under military escort surveyed the border. 

ABORIGINAL LANGUAGES, languages spoken by the 
native inhabitants of certain countries The term is generally 
applied to tongues called nonliterary languages, jargons, broken 
dialects, etc , but is more correctly used of languages which, what- 
ever their state of development, have left their individuality un- 
impaired upon the territory where they originated. Aboriginal 
languages of Africa, for example, are the Bushman (qv), dia- 
lects; of China, the Lolo (qv), Man-tse, No-su, Mo-so, etc. 

ABORIGINES, a mythical people of central Italy, supposed 
to have descended from near Reate (an ancient Sabine town) 
upon Latium, whence they expelled the Siceli and settled down as 
Latini under a King Latmus (Dion Halic. i, 9, 60). The etymol- 
ogy of the name (ab origme ), makes them the original inhabitants 
( = Gr. avroxOoves) of the country, but is inconsistent with the 
fact that the oldest authorities (eg, Cato in his Origines) re- 
garded them as Hellenic immigrants, not as a native Italian 
people Other explanations suggested are arbongmes, “tree- 
born,” and aberrigines, “nomads.” 

The term “Aborigines” indicates the inhabitants found in a 
country at its first discovery. The Aborigines’ Protection society 
was founded in 1838 in England as the result of a royal com- 
mission appointed at the instance of Sir T. Fowell Buxton to en- 
quire into the treatment of the indigenous populations of the 
various British colonies 

# ABORTION means the termination of pregnancy before 
independent viability of the foetus has been attained. In humans, 
when modem facilities and expert care of the premature infant 
are available, such viability is at about the 26th week after 
the 1 st day of the last normal menstruation. Miscarriage is the 
folk term for spontaneous abortion When this occurs before 
the 1 6th week of gestation, as it does in fully 75% of the cases, 
the foetus, if it were present at all, almost always has died two 
to five weeks before expulsion of the abortus. In about 50% of 
abortuses, no foetus is found; only an abnormal placenta (after- 
birth) is present. If expulsion does not follow separation of the 
placenta or death of the foetus, the condition is called missed 
abortion and usually requires surgical removal of the abortus. 
It is estimated that about 12% of recognized pregnancies are 
aborted spontaneously. Meagre embryologic studies indicate 
that possibly 20% of fertilized ova are expelled before pregnancy 
can be diagnosed and that in about one-third of them no foetus, 
only placental tissue, is formed. Almost all the occult and most 
diagnosable miscarriages are caused by abnormal development of 
the embryo or the placenta. This is caused by intrinsic defects 
in the particular combining sperm or egg (the latter more fre- 
quent in women over 40 years of age), or occasionally to in- 
adequacies of the lining of the womb where the ovum imbeds. 
In general, only an extreme dietary deficiency, a marked endo- 
crine disorder or a gross toxic, anatomically defective or locally 
traumatized condition of the mother effectively impairs develop- 
ment of the normal conceptus The injurious role of the emotions 
is as yet entirely theoretic. 

Adequate diet and good hygiene during childhood and adoles- 
cence will favour normality of male and female germ cells. The 
same treatment for the adult female with avoidance, correction 
or relief of disabilities mentioned as harmful to the conceptus 
will tend to supply its needs. When miscarriage is threatened 
by a showing of blood or by intermittent mild cramps, moderate 


sedation supplemented by inhibition of uterine contractions will 
help if the conceptus is atili normal Contractions can usually 
be stopped by repeated intramuscular injection of at least ten 
milligrams of progesterone, the corpus luteum hormone, given 
at intervals no greater, and preferably less, than 4S hr. Inevitable 
abortion is associated with more or less haemorrhage, somewhat 
proportional to the duration of pregnancy, or with severe cramps, 
usually both. If evacuation of the uterus does not follow 
promptly, expert surgical removal of the abortus is indicated 
to prevent serious loss of blood Similarly, in cases where only 
part of the products of conception is extruded the rest should 
soon be removed surgically to avoid haemorrhage and infection 

In most civilized countries, medical ethics and the law permit 
the deliberate termination of pregnancy, called therapeutic abor- 
tion, when the mother’s health, life or reason is clearly jeopardized 
by continuance of the pregnancy and in the rare cases when 
grossly defective offspring can surely be expected. British law 
in 193S recognized rape as justification. Even severely oppressive 
socioeconomic conditions alone are not valid reasons. He who 
wilfully causes abortion, as well as anyone who contributes to 
the act, in the absence of the indications mentioned, is liable to 
conviction of crime. As of 1947, no medical abortifacient is 
known that is effective without seriously endangering the mother’s 
life. Surgical destruction and preferably prompt removal of the 
conceptus is the only effective therapeutic measure. In spite 
of the legal hazard and maternal risk, induced abortion destroys 
probably about 16% of diagnosable pregnancies in the United 
States, and doubtless many more in some European countries. 
The over-all mortality rate of legitimate therapeutic abortion 
is about 1 %, lowest during the first weeks of pregnancy, in- 
creasing with age of gestation. The undiscoverable death rate 
of criminal abortion must be high, for in the United States in 
1943, abortion contributed to 16% of ^maternal deaths. 

Bibliography. — F J. Taussig, Abortion , Spontaneous and Induced 
(1936); J Rock, Chapter on Abortion in Gynecology and Obstetrics, 
edited by C. H Davis (1933) ; A. T. Hertig and W. H. Sheldon, 
“Minimal Criteria Required to Prove Prima Facie Case of Traumatic 
Abortion or Miscarriage,” Annals of Swgery , 117:596-606 (April, 
1943) ; A. T. Hertig and R. G Livingstone, Threatened 

and Habitual Abortion. Its Pathogenesis ar.c . . w. n , ' New Eng- 
land Journal of Medicine , 230*:-'" 3 cS (Jum 29, 1944). (J. Rk ) 

ABORTION^ CONTAGIOUS: see Brucellosis. 

ABOUKIR, a village on the Mediterranean coast of Egypt, 
i4'i mi. northeast of Alexandria by rail. The meaning of the name 
is “Father Cyrus,” who was a Coptic saint. Stretching eastward 
as far as the Rosetta mouth of the Nile' is the spacious bay of 
Aboukir, where on Aug. i, 179S, Nelson fought the battle of the 
Nile. Near Aboukir, on March 8, 1801, the British army, com- 
manded by Sir R. Abercromby, landed from its transports in the 
face of strenuous opposition from a French force entrenched on 
the beach. 

ABOUT, EDMOND FRANCOIS VALENTIN (1828- 
1885), French novelist, publicist and journalist, was bom Feb. 14, 
1828, at Dieuze, in Lorraine. Among his college contemporaries 
at the ficole Normale were Taine, Francisque, Sarcey, Challemel- 
Lacour and Prevost-Paradol. Of them all About was, according 
to Sarcey, the most highly vitalized, exuberant, brilliant and 
“undisciplir ed.” After a brief period spent at the French school 
in Athens he returned to Paris, and became an industrious and 
lively journalist. About ’s attitude toward the empire was that 
of a candid friend. He greeted the liberal ministry of Lmile 
Ollivier at the beginning of 1870 with delight, and welcomed the 
Franco-German War. 

With the fall of the empire he became a republican, and, always 
an inveterate anticlerical, he fought against the conservative 
reaction which made progress during the first years of the repub- 
lic. From 1872 onward for some five or six years his paper, the 
XIX e Siecle, of which he was the heart and soul, became a 
power in the land. On Jan. 23, 1884, he was elected a member 
of the French academy, but died Jan. 16, 1885, before taking his 
seat. About’s best work is to be found, not in the once famous 
Roman d’un brave homme (1880); but in the books that are 
almost wholly farcical, Le nez d’un notaire (1862); Le toi des 
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montagnes (1856); L’homme a Voreille cassee (1862); Trent e 
et quarante (1858); Le cas de M Guerin (1862). Here his 
most genuine wit, his sprightliness, his vivacity and the fancy 
that was in him, have free play. 

ABRABANEL 5 ISAAC* called also Abravanel, Aearbanel 
(1437-1508), Jewish statesman, philosopher, theologian and com- 
mentator, was bom at Lisbon of an ancient family which claimed 
descent from the royal house of David. Like many of the Spanish 
Jews he united scholarly tastes with political ability. He was 
a favourite of King Alphonso V, who entrusted him with im- 
portant state business, but after his death in 14S1 Abrabanel 
was compelled to flee to Spain, where he held for eight years 
(1484-92) the post of a minister of state under Ferdinand and 
Isabella. After the expulsion of the Jews from Spain in 1492 
Abrabanel resided at Naples, Corfu and Monopoli, and in 1503 
removed to Venice, where he was a minister of state till his death 
in 150S. Abrabanel was one of the first to see that for biblical 
exegesis it was necessary to reconstruct the social environment 
of olden times, and he skilfully applied his practical knowledge 
of statecraft to the elucidation of the books of Samuel and Kings. 

Bibliography. — J. B. Trend and H. M. J. Loewe (ed ), Isaac Abra- 
vanel (1938); J. S. Minkin, Abarbanel } and the Expulsion of the Jews 
from Spain (1958) ; J Sarachek, Don Isaac Abravanel (1938) 

ABRACADABRA, a word analogous to Abraxas (q.v.) 
used as a magical formula by the Gnostics of the sect of Basihdes 
in invoking the aid of beneficent spirits against disease and mis- 
fortune. It is found on Abraxas stones, which were worn as 
amulets. The Gnostic physician Serenus Sammonicus gave pre- 
cise instructions as to its mystical use in averting or curing agues 
and fevers generally. Subsequently its use spread beyond the 
Gnostics, and in modem times it is applied contemptuously to 
complicated, unscientific hypotheses. 

ABRAHAM or (Genesis xi, 26-xvii, 5) ABRAM is the 
progenitor of the chosen people, the “seed” of the “promised 
land,” Canaan (Gen. xii, 7; xiii, 15; xv, 18, etc.). He was the 



Abraham, the first of the great biblical patriarchs, being pre- 
vented BY AN ANGEL FROM OFFERING UP HIS SON, ISAAC, AS A SACRI- 
FICE. AFTER A RELIEF OF THE LIFE OF ABRAHAM ON THE DOORS OF THE 
BAPTISTERY, FLORENCE, BY GHIBERTI 

first of the three Patriarchs He was extolled as “the Friend of 
God” (Isa. xii, 8; II Chron. xx, 7; cf. James ii, 23, and also the 
Mohammedan tradition), and as the “Father of the Faithful” (cf. 
Rom. iv, xi). To the present day the Jews trace their descent 
from him and from his progeny; who in accordance with the 
promise were to be as numerous as “the stars in the sky”' (Gen. 
xv > 5) 'and “the sand on the sea shore” (Gen. xxii, 17). On the 


other hand in the New Testament it is declared that God can 
raise up children unto Abraham from stones (Matt, ili, 9), possi- 
bly an allusion to the myth of Deucalion and Pyrrha or to an 
Aramaic play upon words (Ifnin “sons,” ahnin “stones”). To rest 
in Abraham’s bosom, the bosom of the progenitor of the race, was 
the summit of eternal peace (Luke xvi, 22 et seq.). 

The Different Accounts. — The stories in Gen. xi, 27-xxv, 
ix belong to a larger whole. The basic conception upon which 
they are chosen and brought together is a single one. Despite all 
human opposition and despite all apparent despair and hopeless- 
ness, God holds forth his promise and brings to realization his 
scheme of salvation. Abraham, the bearer of this promise, is the 
pattern of peaceful and childlike faith, who stands firm against 
all dangers and disappointments. From the first his difficulties 
were exceedingly great. 

He had to leave his home and people and, following the course 
of the sun, go on into a foreign land, the very name of which has 
not been told to him by God (Gen. xii, 1). The mighty Canaan- 
ltes prevent his peaceful establishment (Gen. xii, 6), so he tarries 
in Shechem (xii, 6), Bethel (xii, 8), Hebron (xiii, x8), Gerar 
(xx, 1) and Beersheba (xxi, 33). At the very beginning he is 
compelled by a famine to leave Canaan and to go into Egypt, 
where his wife Sarai (Sara) is in danger through his untruth 
(Gen. xii, 10-20, cf. xx, 1-18, where the scene is Gerar). Hardly 
has he again settled in Canaan when dissensions among the shep- 
herds bring a new danger, and he has to part from his only kins- 
man Lot.- In calm trust in God, Abraham leaves the choice of 
locality to Lot (xiii, 9), who chooses the fruitful land on the 
other side beyond the borders of the promised land. Further 
difficulties arise when Lot falls into captivity (xiv) and, finally, 
into extreme danger, at the destruction of Sodom (ch. xix). 
Nevertheless here also Abraham’s trustful confidence prevails, 
and he receives the promise of God in the form of a covenant 
(xv and xvii). There was to be born a son to the aged and 
childless couple and Abraham believed: his calm, childlike trust 
represents the just relation between man and God. This is the 
real meaning of the famous verse (Gen. xv, 6) with which, in 
the New Testament, the profoundest thoughts of the Christian 
doctrine of justification are connected (Rom. iv, 3; Gal. iii, 6). 

A new side-issue is Abraham’s marriage with Hagar, for the 
offspring of that union, Xshmael, cannot be heir (Gen. xvi, cf. 
xxi, 8 et seq.). Finally Isaac, “the son of promise,” is born (xxi, 1 
et seq.), and Abraham by means of a covenant with the king of 
Gerar gets a footing near the borders of the promised land (xxi, 
22 et seq.). Then comes the severest test of his faith: the son of 
the promise must be willingly sacrificed! Even this test Abra- 
ham stands and God renews the promise (xxii), and yet toward 
the end of his days all that he has acquired as his estate is a 
grave (xxiii). This tomb of the Patriarch near Hebron is the 
sign that one day the whole territory shall belong to his descend- 
ants. Isaac, it it true, is still without an heir when Abraham 
dies in a good old age; and the old man’s last thoughts concern 
themselves with the marriage of his son with a woman from his 
far-off home (xxiv). For Isaac is the heir, not Ishmael, or the 
children of Keturah; and Abraham has gained nought in the land 
of Canaan but a grave and his belief in the Promise. 

Analysis of Sources.— These stories do not form a unity. 
The isolated stories whose concrete perspicuousness and brevity 
are unsurpassed are woven into a garland of sagas. They were 
collected in three or four larger works and finally put together 
in their present form, from the above-mentioned point of view. 
(See Bible: Old Testament and Genesis.) To the latest work, 
the so-called Priestly Codex (P.), are ascribed Gen. xi, 27, 31, 
32; xii, 4 b, 5; xiii, 6, 1 ib, 12; xvi, 1a, 3, 15, 16; xvii; xix, 29; 
xxi, ib , 2 £>-5; xxiii; xxv, 7-1 1a. As the work of the Elohist (E) 
are reckoned chapters xv and xxiv (?) in part, and nearly all of 
chapters xx, xxi and xxii. The rest belongs to the works of the 
two Jahwists (L, i.e the older “Lay-source” [so Eissfeldt] and 
J). The accuracy of this analysis is, however, in some details 
doubtful More important is the fact that the stories, despite 
many noticeable duplications (cf. xii, 10 et seq. and xx; xv and 
xvii; xvi and xxi), agree in all essentials. The etymological 
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explanations of names and word-plays are of fundamental im- 
portance as stylistic criteria. 

# Historical Value. — The style and content of the stories de- 
viate from strictly historical writing. The narrative does not 
concern itself with the political, social and economic events and 
conditions in the life of the peoples (with the sole exception of 
xiv, on which see below), but with family idylls, delineated 
with an artist’s love, the details of which, however, are beyond 
the reach of the historian. The question, therefore, of the real 
historical worth of the details is difficult to decide. On the other 
hand, scepticism as to the historicity of the patriarch himself 
goes too far. Some would suppose that the figure of Abraham 
owes its origin merely to the imagination of the poet; or that 
Abraham is merely a personification of the people who derived 
themselves from him, and that the sagas and legends concerning 
him and other patriarchs are only a reflection of later tribal his- 
tory. According to other scholars, the heroic figure of Abraham 
is based on a Canaanite god who was worshipped m the holy 
trees of Shechem and Hebron. In this case the Israelites are 
supposed to have taken over the cult-centres and the rites; al- 
though, judging from their hatred of the earlier peoples, it is 
not very likely that they humanized their gods and heroes and 
regarded them as the progenitors of their own people All these 
explanations, however, have an air of unreality about them. 
From beginning to end all that Abraham does and suffers is pe- 
culiar to individuals. Mythical outlines are wholly wanting, even 
miracles are not ascribed to him (in contrast, for example, to 
Moses). Even his human failings are not disguised (his untruth, 
xii, 13; xx, 2; his frailty, xvi, 6; his doubts, xvii, 17). Were his 
shape devised with something of the idea of establishing Israel’s 
right to Canaan, one would look for some other sort of figure. 
According to the later sagas — some of which have been preserved 
— the Patriarchs were mighty heroes who conquered the land 
with signs and miracles, and held firmly to the later sacrificial and 
food laws. It is just the unfavourable traits in the characters 
of the Patriarchs and the undesirable traits in their lives, and the 
consciousness of a difference between the patriarchal and the 
Mosaic period as regards the idea of God and the cults, that 
must rest on an historical foundation. 

The Two Names: Abram and Abraham. — The double name 
is peculiar, Ab-ram means “the father is exalted” or “the exalted 
father”; the word “Patriarch” is really nothing more than a Greek 
translation of this name. Lesser known bearers of the name 
were called Abiram (Num. xvi, etc.). Ab-raham is the new name 
which the patriarch received from God from the moment of the 
solemn covenant (Gen. xvii, 5). A new name — mostly with a 
slight variation (cf. Sarai-Sara, Hosea-Joshua, Eliakim-Jehoia- 
kim, Saul-Paul) — -indicates a new period in the life of the bearer. 
This name is explained in Gen. xvii, 5 as “Father of a Multi- 
tude,” which in Hebrew would be Ab-hamon; but the second 
part of the compound is preferably compared with an Arabic 
word for “crowd” (; ruhdm ). This explanation is however prob- 
ably a popular etymology: it is most probable that the two names 
Abram and Abraham mean precisely the same thing. Abram may 
be the Accadian (Babylonian) and Abraham the Amorite (Ca- 
naanite) form of the same name. It is among tne Amorite peo- 
ples in Babylonia during the first dynasty that names are found 
like Abaram, Abam-rama, and probably even Aba-raham (cf. 
for the last form Lutz, Early Babylonian Letters from Larsa 
[1917], No. 15). Thus it seems that this name was in use in 
Abraham’s old Babylonian home, the regions of Ur and Larsa. 

Chronological Questions. — For determining the date of 
Abraham the 14th chapter of Genesis is the starting point. In 
this noteworthy chapter are given the names of kings and lands, 
and Abraham appears as a warlike hero. The identification of 
these kings with the great Babylonian king Hammurabi and 
those of his time would seem to be erroneous. It is probable 
that the chapter deals with a punitive expedition undertaken by 
two princes of the middle Euphrates (. Amraphel ; i.e., Atnur-aptl 
and Arioch or Ariaka) in the service of the allied kings of Khatti 
( Tid'al ; i.e., Tid'aiia , Dudhalia). They were beaten by the attack 
of a much smaller number of Hebrews under Abraham: it was 
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the unforgettable first military exploit of this people on Canaan- 
ite soil. Nch\, of these kings we know from the cuneiform inscrip- 
tions that Tid'al I ws the founder of a dynasty of the king- 
dom of the Hittiles (Khatti), and that he lived somewhere about 
155c b.c (or at the latest 1450 bc). It is therefore probable 
that we must place the lime of Abraham about this date. With 
this agrees the little that is known of the political life of the dark 
age after the downfall of the Hyksos kingdom. The biblical 
chronology does not actually contiadict this late dating, for . the 
dates in Gen. xxi, 5; xxv, 26; xlvii, 9; Exod xii, 40 and 1 Kings 
vi, 1 belong to an artificial scheme, whereby precisely 1 2 centuries 
elapse from the birth of Abraham to the building of Solomon’s 
temple. To make up these 12 centuries the length of a generation 
was reckoned first as 100 years, then as 40. But the older literary 
sources in the Old Testament give another pficture; above all, 
the genealogical tables present good ancient evidence. On the 
basis of statements such as are found in Gen. xv, 16; xxxvi, 31- 
39 (cf. Num. xx, 14), Gen. 1 , 23; Exod. vi, 16-20, Ruth iv, 18-22, 
the period between Abraham and David must at the most be 
reckoned as 600 years, probably much shorter. 

From the historical point of view Abraham’s journey from 
Mesopotamia to Canaan is directly bound up with the wandering 
of the Moabites, Ammonites and Edomites to the southwest 
and southern Canaan, and with the wandering of the Aramaeans 
to Syria. An invasion by the non-Semitic tribes of the Mitanm 
and Kharri (about 1600 b.c.) expelled these Hebrews and Ara- 
maeans from their old homes on the middle Euphrates, in a south- 
westerly direction. In the course of this migration individual 
Hebrew 1, families (viz., Abraham and his kindred) came to 
Canaan; but there was no intention in the first instance of con- 
quering this ancient land of culture. 

The Religious Significance. — It has been shown that Abra- 
ham’s journey from Ur (Gen. xi, 28) via Harran (xi, 31) to 
Canaan was merely a part of a greats movement of peoples. 
But, according to Biblical tradition, this journey had a precise 
objective and aim; God’s direct command already contained a 
religious motive (Gen. xii, 1 et seq ). Abraham is no leader of a 
Bedouin tribe seeking plunder and conquest; his significance lies 
rather in the field of religion. He is not, in the first instance, the 
progenitor of the people but the founder and leader of a religious 
movement. Like Mohammed, some 2,000 years later, he stood 
at the head of a great movement among the Semitic peoples and 
tribes. Naturally, his adherents were bound to each other firmly 
by blood ties. Abraham’s religion was characterized by abstrac- 
tion and was yet personal. The one great God, throned in heaven, 
honoured without priests and temple, the Almighty and all-com- 
prehending One, to whom the faithful have personal access — 
this is Abraham’s God so far as we can gather from our sources. 
And that is more important for us than the question of the details 
of the tradition. While Abraham’s forefathers in Mesopotamia 
served other gods (Josh, xxiv, 2), “The God who redeemed Abra- 
ham” was the same as the God of Moses (cf. Exod. xii, 6, 13 
et seq.) and of Elijah (1 Kings, xviii, 36). According to the Old 
Testament, Abraham was the founder of the Israelite faith, and 
Moses the founder of the nation’s thought and reformer of the 
cultus. See Genesis. 

Bibliography. — Kittel, Geschkhte des Volkes Israel , vol. i, pp. 270- 
290; Wilke, War Abraham cine geschichtliche Person? (1907); Gress- 
mann, Sage and Geschkhte in den Patriarchener-zdhlnngen in the 
Zeitschrift d . AU. Test. Wissenschaft, pp. 1-3 1 (1910) ; on the word- 
plays and the form of the stories see Bdhl, Journal of the Palestine 
Oriental Soar::' rp (1926); on the Chronology, Albright, 

“The historical b... of Genesis xiv,” Journ. of the Society of 
Oriental Research , pp. 231-269 (1926). The present writer has dis- 
cussed the views taken above, in the Zeitschrift der Alt. testament Wis - 
s'nsckaft. pp. 63-73 (1916) ; pp. 148-153 (1924) J also in a commentary 
on Gnicm (in Dutch), 2 vol. (1923-25), and in a paper (Dutch), The 
Period of the Patriarchs (1925) (F. M. T. B.) 

ABRAHAM, WILLIAM (1S42-1922), British Labour poli- 
tician of the old school, was born in the Afon valley and went to 
work in a coal mine at the age of nine. He was affectionately 
known by the name of Mabon, a name originally adopted by him 
in Eisteddfod competitions. President of the South Wales Miners’ 
federation, he was a power in South Wales, and he remaned a 
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respected figure to the end. He sat in the house of commons for 
Rhondda from 1885 to 1920 and died on May 14, 1922. 

ABRAHAM* THE PLAINS GF* a plateau to the south- 
west of the city of Quebec, the scene of the historic battle be- 
tween the French under Montcalm and the English under Wolfe 
on Sept. 13, 1759. (See Quebec ) 

ABRAHAM A SANCTA CLARA (1644-1709), Austrian 
divine, was bom at Kreenheinstetten, near Messkirch. His real 
name was Ulrich Megerle In 1662 he joined the order of Bare- 
footed Augustinians, became a popular preacher and assumed the 
name by which he is known. In this order he rose step by step 
until he became prior provincialis and definitor of his province. 
He died at Vienna on Dec x, 1709 In his published writings he 
displayed the same force and homeliness as in the pulpit. 

Bibliography.— His works have been several times reproduced in 
whole or in pait, though with many spurious The best 

edition is that published in 21 vol. at Passau a \i -.’"'■j. (1835-54). 
See Th. G. von Karajan, Abraham a Sancta Clara (Vienna, 1867); 
H Mareta, fiber Judas d. Erzschelm (Vienna, 1875); Schnell, Pater 
A a SC. (Munich, 1895); Sexto, Abraham a S.C. (Sigmaringen, 
1896) ; Blanckenburg, Studien uber die Sprache Abrahams a S.C . 
(Halle, 1897). 

ABRAHAM IBN BAUD (c. 1 110-80), Jewish historiog- 
rapher and philosopher of Toledo. His historical work was the 
Book of Tradition ( Sepher Haqabala ), a chronicle down to the 
year 1 1 6 1 It was translated into Latin by Genebrad (1519). His 
philosophy was expounded in an Arabic work better known under 
its Hebrew title ’Emunah Ramah (Sublime Faith) This was 
translated into German by Weil (1882). Ibn Baud was one of the 
first Jewish scholastics to adopt the Aristotelian system. Maimo- 
nides owed a good deal to him 

ABRAHAMITES, a sect of deists in Bohemia in the x8th 
century, who professed to be followers of the precircumcised 
Abraham Believing in one God, they contented themselves with 
the Decalogue and the Paternoster. Declining to be classed either 
as Christians or Jews, they were excluded from the edict of toler- 
ation promulgated by the emperor Joseph II in 1781, and were 
deported to various parts of the country, the men being drafted 
into frontier regiments. Some became Roman Catholics, and 
those who retained their “Abrahamite” views were not able to 
hand them on to the next generation. As a religious sect they dis- 
appeared by the end of the century. 

ABRAHAM-MEN* the nickname for vagrants who infested 
England in Tudor times. The phrase is as old as 1561, and was 
due to these beggars pretending that they were patients discharged 
from the Abraham ward at Bedlam. 

On his discharge the genuine Bedlamite, provided he wore a 
badge, was allowed to roam the country, soliciting alms. This hu- 
mane privilege was grossly abused, and thus gave rise to the 
slang phrase “to sham Abraham. 5 ’ 

ABRANTES, a town of central Portugal, in the district of 
Santarem, formerly included in the province of Estremadura. It 
is on the right bank of the river Tagus, at the junction of the 
Madrid-Radajoz-Lisbon railway with the Guarda-Abrantes line. 
Pop. (1940), 4,170. Abrantes, which occupies the crest of a hill 
covered with olive woods, gardens and vines, is a fortified town, 
with a thriving trade in fruit, olive oil and grain. As it commands 
the highway down the Tagus valley to Lisbon, it has usually been 
regarded as an important military position. Originally an Iberian 
settlement, founded about 300 b.c., it received the name Aurantes 
from the Romans ; perhaps owing to the alluvial gold (aurum) 
found along the Tagus. 

Roman mosaics, coins, the remains of an aqueduct, and other 
antiquities have been discovered in the neighbourhood. Abrantes 
was captured on Nov. 24, 1807, by the French under Gen. 
Andache Junot, who for this achievement was created duke of 
Abrantes. By the Convention of Cintra (Aug. 22, 1808) the 
town was restored to the British and Portuguese. 

ABRASIVES, Abrasion is a scratching action and depends 
on the relative hardness of the two materials — the abrasive and 
the one abraded. The degree of hardness of a material, as deter- 
mined by scratching, has long been used by mineralogists for 
distinguishing one mineral from another, and F. Mohs in 1820 


devised a scale of hardness for minerals, which is still in use. 
Mohs’s scale is;-— * 

1. Talc 5. Apatite 8. Topaz 

2. Gypsum. 6. Feldspar 9* Corundum 

3. Calcite 7. Quartz 10. Diamond 

4 Fluorite 

Diamond at No. 10 is the hardest of all minerals and indeed of 
all known substances Steel (a knife-blade or file) will scratch 
feldspar but not quartz, and it is itself scratched by quartz; it can 
therefore be set at 6^- on the scale. Window-glass at si can be 
abraded and polished by feldspar. The higher a material stands in 
the scale the more efficient is it as an abrasive, diamond being the 
most efficient of all. 

Mohs’s scale is arbitrary and merely comparative, and it gives 
no absolute measure of the degree of hardness of a material. At- 
tempts have been made to arrive at this by various methods : such 
as by measuring under a microscope the depth of scratch produced 
by a diamond point under a certain load; or by determining the 
amount of work done in grinding away a certain weight or volume 
of material. From such experiments it is found that the gap be- 
tween 10 and 9 on Mohs’s scale is even greater than that between 
9 and 1, emphasizing again the efficiency of diamond as an abra- 
sive. 

Brittleness or friability is another physical character to be con- 
sidered in addition to hardness. Carborundum although exceec^ng 
corundum in hardness is much more brittle, and it soon crushes 
and rubs down to a fine flour. Diamond with rough usage breaks 
along the directions of perfect cleavage in the crystal. For this 
reason carbonado, a compact aggregate of minute diamond crys- 
tals, rather than a single crystal, is used in rock-drills. 

The form in which abrasives are used varies for different pur- 
poses. The material may be crushed and sieved to different de- 
grees of fineness. This may be used as a loose powder for grind- 
ing; or it may be glued on cloth or paper, or bonded with cements 
in the form of grinding wheels or hones. Other abrasives are used 
in block form cut to a suitable shape, as grindstones, millstones, 
scythestones, whetstones, pumice blocks, etc. Besides being used 
for grinding and polishing metal, stone, wood, leather, etc., abra- 
sives are also employed for cutting, drilling and boring 

In addition to natural minerals, certain artificial products are 
also used for abrasive purposes For example, powdered glass as 
glass paper, crushed steel for stone cutting, and the important 
carborundum. Corundum is also produced artificially on a large 
scale. Carbides of boron, tantalum and tungsten are extremely 
hard, and these may in the future find technical applications. 

In the following list the various abrasive agents are arranged 
according to their degree of hardness, Le., in the order of their 
efficiency. Further information respecting each of these materials 
will be found in the separate articles (see Diamond, etc.). 

Diamond (Hardness = 10). This is a crystallized form of car- 
bon, and only the natural mineral is available. Cloudy, spotted 
and imperfectly crystallized stones, known as bort, and small frag- 
ments that cannot be cut as gems are crushed to powder for use as 
an abrasive. Diamond powder is the only material with which dia- 
mond itself can be ground and polished. 

Carborundum (H. = 9J). This artificial product is a crystal- 
lized carbide of silicon (CSi), and since its discovery in 1891 it 
has more and more replaced mineral abrasives. It is produced in 
large quantities by heating coke and sand in electric furnaces. It 
is used in the form of powder either loose or on cloth, or is made 
up with porcelain, shellac or other bonding material in the form of 
grinding wheels, hones, etc. This material is sold under a variety 
of trade names— crystolon, carbolon, samite, etc. 

Corundum (H. — 9) is the crystallized oxide of aluminum 
(AI2O3), a mineral which in its gem varieties is ruby and sapphire 
Rough corundum is found as large crystals in certain kinds of 
igneous rock in Canada, North Carolina, Ural mountains, Mada- 
gascar, and South Africa, the last being now the principal pro- 
ducer of material for abrasive purposes. Emery is an impure 
granular variety of corundum mixed with magnetite and other 
minerals, and it is not quite so hard as the purer crystal or rock 
corundum. It is mined in Naxos, Asia Minor and the state of New 
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York. Much corundum is now produced artificially by fusing 
bauxite in electric furnaces, the product being sold under the 
names alundum, adamite, aloxite, lion ite, etc. 

Garnet (H. = 6 -|— 74) as mined in the eastern United States 
and m Spain for abrasives is mainly the almandine variety, a sili- 
cate of iron and aluminum. It is largely used for making garnet 
paper (often sold as emery paper). 

^ Quartz (H. = 7 ) is a crystallized form of silica (oxide of silicon, 
SiCh) and is the commonest of all minerals, occurring in a be- 
wildering variety of forms It finds extensive applications as an 
abrasive. Millstones, grindstones and pulpstones (for grinding 
wood in the manufacture of paper) are made of quartzite, burr- 
stone, grit or sandstone. Whetstones are made of homstone, 
Lydian stone, Arkansas stone, and other compact varieties of 
quartz. In the form of sand, quartz is used as a sandblast, as 
sandpaper, in scouring soap, and for cutting and grinding marble 
Pebbles and flints are used for grinding cement materials and 
clinker. 

Steel (H. = 64 ) Crushed crucible steel, crushed cast iron and 
steel shot are used in stone cutting. 

Feldspar (H. = 6 ), the potash-feldspar, orthoclase or micro- 
chne (KAlSiaOs), is used for polishing plate glass and m scouring 
soaps. 

Glass (H. = 5^), powdered glass as glass paper or sandpaper. 

Pumice (H = 54) , a natural volcamc glass blown by included 
steam into a cellular mass. The best block pumice is from the 
Lipari Islands, and enormous quantities of pumice-dust are avail- 
able in the United States. 

Opal (H. = 5), a hydrated glassy form of silica, found in a pow- 
dery form as large deposits of tripoli, diatomaceous or infusorial 
earth, and largely used for polishing and in scouring soap. 

Rottenstone, chalk, rouge, putty powder and other softer 
grinding and polishing materials might also be mentioned. 

Abrasives, in the household, are substances of an erosive nature 
used for polishing or cleaning purposes. Those best suited for 
this use are fine sand, emery, crushed pumice and chert, which 
consists of siliceous skeletons of sponges and marine shells. These 
materials are often mixed with a solution of soap, so that there is 
a cleansing action as well. In the cleaning of aluminum, steel 
wool, in combination with an abrasive powder or soap, has a wide 
usage. Abrasives are in very general use and have done much 
to lighten the housewife’s work They may be purchased in paste, 
powder or cake form and used for cleaning and polishing ail kinds 
of metals, as well as scouring paint and enamelware. 


Bibliography. — F. J. Katz, “Abrasive Materials,” Mineral Resources 
U.S. Geol. Survey , part ii, p. 327 (1925) ; V. L. Eardley-Wilmot, Abra- 
sives , parts i-iv (1927) ; Mineral Industry, 35:1 (1927). (L. J, S.) 

ABRAUM SALTS (from the German Abraum-salze, salts 
to be removed), the name given to a mixed deposit of salts, in- 
cluding chlorides and sulphates of sodium, potassium and mag- 
nesium, found in association with rock salt at Stassfurt in Prussia. 

ABRAXAS or ABRASAX, a word probably first used by 
the Basilidians and engraved on certain antique stones, called on 
that account “ Abraxas stones.” The letters of afipa%as in the 
Greek notation make up the 
number 365, and the Basilidians 
gave the name to the 365 orders 
of spirits which emanated in suc- 
cession from the supreme being. 

These orders were supposed to 
occupy 365 heavens, each fash- 
ioned like but inferior to that 
above it, the lowest being the 
abode of the spirits who formed 
the earth and its inhabitants, to 
whom was committed the admin- 
istration of its affairs. In addi- 
tion to the word Abraxas the stones often have cabalistic figures 
engraved on them. 

ABROGATION, the annulling or repealing of a law by legis- 
lative action or by usage. Abrogation, which is the total annulling 
of a law, is to be distinguished from the term derogation, which is 
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used where a law is only partially abrogated Abrogation may be 
either express or implied It is express either when the new law 
pronounces the annulment in general terms, as when in a conclud- 
ing section it announces that all laws contrary to the provisions of 
the new one are repealed, or when m particular terms it announces 
specifically the preceding laws which it repeals. It is implied 
when the new law contains provisions which are positively con- 
trary to the former laws without expressly abrogating those laws. 
The abrogation of any statute revives the provisions of the com- 
mon law which may have been abrogated by that statute ( See 
Statute; Repeal ) 

& longheaded tribe, physically akin to the Fanti, 
living on the Ivory Coast (Bondoukou region) and between Kin- 
tampo and Salaga, Gold Coast. The natives are husbandmen and 
traders, and they practise Animism There are small kingdoms 
made up of several provinces. The family is constituted by sev- 
eral subgroups which embrace a number of households. Mar- 
riage between cross-cousins is frequent. Descent is reckoned in the 
paternal lines. Inheritance passes to the maternal uncle, then to 
the nephew, the sister’s son. Society consists of (1) nobles, 
(2) freemen, and (3) slaves and descendants of slaves. The 
judiciary organization is fairly well developed 

See Tauxier, Le Notr de Bondoukou (1921). 

ABRUZZI, DUKE OF THE (1873-1933), Italian vice- 
admiral and explorer, son of Amadeo, duke of Aosta, was born at 
Madrid Jan. 29, 1873, and named Luigi Amadeo. Although he 
had a distinguished naval career he achieved fame also as a trav- 
eller and mountaineer. He was the first to ascend Mt. St. Elias in 
Alaska (1897) and in 1899 he organized a North Pole expedition, 
part of which reached lat. 86° 3' N., at that time the record of 
northern exploration, he himself being forced to remain behind 
owing to frostbite. In 1906 he was the first to ascend the Ruwen- 
zori in East Africa, reaching the twin summits (16,795 ft.) which 
he named Margherita and Alexandra. Pfe also made the first de- 
tailed map of the Ruwenzori. In 1909 he ascended K 2 in the 
Himalayas to an altitude of over 20,000 ft. and on July 18 Bride 
peak to 24,600 ft. During World War I he commanded the naval 
forces in the Adriatic, but he resigned in 1917 owing to disagree- 
ments with Admiral Thaon di Revel, his chief of staff, and retired 
from the service. Afterward he undertook to carry out an im- 
portant colonization scheme in Italian Somaliland. 

English translations of his works are The Asce?it of Mount St. 
Elias (igoo); Ruwenzori (1909). 

ABRUZZI E MOLISE, a group of provinces ( comparti - 
mento ) of south central Italy. The area is 5,954 sq mi. and the 
population (1936) 1,600,631. The interior is mountainous includ- 
ing the central portion of the Apennines and their culmination, 
the Gran Sasso d’ Italia. The coastal hills consist mainly of some- 
what unstable clay and sand; the zone of level ground along the 
coast is quite inconsiderable. The 100 mi. of coast have not a 
single harbour of importance. Climate varies with altitude, the 
highest peaks being covered with snow for most of the year, while 
the valleys running northeast toward the sea are fertile and well 
watered by several small rivers, the chief of which are the Tronto, 
Vomano, Pescara, Sangro, Trigno and Biferno. These are fed by 
minor streams, such as the Aterno and Gizio, with valleys between 
the main chains of the Apennines. They may be suddenly swollen 
by rains, and floods and landslips often cause damage. This 
danger has been increased, as elsewhere in Italy, by indiscriminate 
timber-felling without provision for reforestation, though consid- 
erable oak, beech, elm and pine forests still exist and are the home 
of wolves, wild boars and even bears. The woods have large herds 
of swine, and the hams and sausages of the Abruzzi are famed. 
The rearing of cattle and sheep was at one time the chief occupa- 
tion, and many flocks are still driven down to the Campagna di 
Roma for the winter and back again in the summer, but more 
cultivation is now done, especially in the valleys and in the now 
drained bed of Lago Fucino where beet sugar is produced. Indus- 
tries are small but various: e.g., arms and cutlery at Campobasso 
and Agnone and majolica at Castelli an$ elsewhere. Liqueurs are 
also made in several places. The river Pescara and its tributary 
the Tirino form an important source* of power for generating, elec- 
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tricity. Communications are not easy. Railways are (i) the coast 
railway (a part of the Bologna-Brindisi line), with branches from 
Giulianova to Teramo and from Termoli to Campobasso, (2) a 
line diverging S.E. from this at Pescara and running via Sulmona 
(whence there are branches via Aquila and Rieti to Terni, and 
via Carpinone to [a] Iserriia and Caianello, on the line from 
Rome to Naples, and [b] Campobasso and Benevento), and 
Avezzano (whence there is a branch to Roccasecca) to Rome, 
(3) a connecting line between the coast (at Ortona and S. Vito 
Lanciano) and the line from Solmona to Isernia (at Castel di 
Sangro). There are, consequently, no large towns The district 
was, in Lombard limes, part of the duchy of Spoleto and, under 
the Normans, a part of that of Apulia; it was first formed into 
a single province 111 1240 by Frederick II who placed the Justici - 
arius Aprutii at Sulmona and founded the city of Aquila After 
the Hohenstaufens lost their Italian dominions the Abruzzi be- 
came a province of the Angevin kingdom of Naples, to which 
it was of great strategic importance. 

Bibliography — G. Poggi, Arte Medtaevale negli Abruzzi (Milan, 
1914); E Agostinoni, Altipiam d’Abnizzo ( Artigrafiche Bergamo , 
1912), 'well illustrated, V. Bindi, Monument i stonci ed artistia degli 
Abruzzi (Naples, 1889) ; A de Nino, Usi e costumi Abruzzesi (Flor- 
ence, 1879-iSS-O 

ABSALOM, the third son of David, and his father’s fa- 
vourite. The picture presented in II Sam. xni-xix (which deals 
mainly with his life) suggests that he was the Alcibiades of the 
Old Testament, alike in his personal attractiveness, his lawless in- 
solence and his tragic fate He is first mentioned as murdering 
his half-brother Amnon, David’s eldest son, in revenge for the 
rape of his full sister Tamar This deed drove him into banish- 
ment, but he was eventually restored to favour through the good 
offices of Joab. Later, when some uncertainty seems to have 
arisen as to the succession, Absalom organized a revolt. For a 
time he seemed to be completely successful; David with a few 
followers and his personal guard fled across the Jordan, leaving 
to Absalom Jerusalem and the main portion of the kingdom. The 
usurper pursued the fugitives with his forces but was completely 
defeated m “the wood of Ephraim” (apparently west of Jordan, 
if the text be right), and killed by Joab, who found him caught by 
the hair in an oak tree. To the affectionate chivalrous heart of 
David, the loss of his son, worthless and treacherous as he was, 
brought grief which more than outweighed his own safety and 
restoration. 

ABSALOM ( c . 1128-1201), Danish archbishop and states- 
man, was born about 1128, the son of Asser Rig of Fjenneslev, 
at whose castle he and his brother Esbjorn were brought up 
with the young prince Valdemar, afterward Valdemar I He was 
sent later to the University of Paris. Absalon first appeared in 
Saxo’s chronicle as a fellow-guest at Roskilde, at the banquet 
given in 1157 by King Sweyn to his rivals, Canute and Valdemar. 
Both Absalon and Valdemar narrowly escaped assassination at 
the hands of their treacherous host on this occasion, but at length 
escaped to Jutland, where Sweyn followed them, to be defeated 
and slain at the battle of Grathe Heath. 

In the same year (1158) in which Valdemar ascended the 
Danish throne, Absalon was elected bishop of Roskilde. Hence- 
forth Absalon was the chief counsellor of Valdemar, and the pro- 
moter of that imperial policy which, for three generations, was to 
give Denmark the dominion of the Baltic. Briefly, it was Ab- 
salon’s intention to clear the northern sea of the Wendish pirates, 
who inhabited that portion of the Baltic littoral which we now 
call Pomerania, and ravaged the Danish coast so unmercifully 
that at the accession of Valdemar one-third of the realm of Den- 
mark lay waste and depopulated. The very existence of Denmark 
demanded the suppression and conversion of these stiff-necked 
pagan freebooters, and to this double task Absalon devoted the 
best part of his life. 

The first expedition against the Wends, conducted by Absalon 
in person, set out in 1160, but it was not till 116S that the chief 
Wendish fortress, at Arkona in Riigen, containing the sanctuary 
of their god Svantevit, was surrendered, the Wends agreeing to 
accept Danish suzerainty and the Christian religion at the same 
time."*' From Arkona Absalon' proceeded by sea to Garz, in South 


Riigen, the political capital of the Wends, and an all but impreg- 
nable stronghold But the unexpected fall of Arkona had terrified 
the garrison, which surrendered unconditionally at the first appear- 
ance of the Danish ships Absalon, with only Sweyn, bishop ol 
Aarhus, and 12 “housecarls,” thereupon disembarked, passed 
between a double row of Wendish warriors, 6,000 strong, along 
the narrow path winding among the morasses, to tne gates of 
the fortress, and, proceeding to the temple of the seven-headed 
god Rugievit, caused the idol to be hewn down, dragged forth 
and burned. The whole population of Garz was then baptized, 
and Absalon laid the foundations of 12 churches in the isle of 
Rugen. 

The destruction of this chief sally-port of the Wendish pirates 
enabled Absalon to reduce considerably the Danish fleet But he 
continued to keep a watchful eye over the Baltic, and in 1170 
destroyed another pirate stronghold, farther eastward, at Die- 
venow on the isle of Wolhn. Absalon’s last military exploit was 
the annihilation, off Strela (Stralsund), on "Whitsunday 1184, of 
a Pomeranian fleet which had attacked Denmark’s vassal, Jaromir 
of Rugen 

He was now only 57, but his strenuous life had aged him, and 
he was content to resign the command of fleets and armies to 
younger men, like Duke Valdemar, afterward Valdemar II, and 
to confine himself to the administration of the empire which his 
genius had created. The aim of his policy was to free Denufhrk 
from the German yoke. It was contrary to his advice and warn- 
ings that Valdemar I rendered fealty to the emperor Frederick 
Barbarossa at Dole in 1162; and, when, on the accession of 
Canute V in 1182, an imperial ambassador arrived at Roskilde to 
receive the homage of the new king, Absalon resolutely with- 
stood him. 

“Return to the emperor,” cried he, “and tell him that the king 
of Denmark will in no wise show him obedience or do him 
homage.” 

As the archpastor of Denmark, Absalon also rendered his 
country inestimable services, building churches and monasteries, 
introducing the religious orders, founding schools and doing his 
utmost to promote civilization and enlightenment. It was he who 
held the first Danish synod at Lund in 1167. In 1178 he became 
archbishop of Lund, but very unwillingly, only the threat of 
excommunication from the Holy See finally inducing him to 
accept the pallium. Absalon died on March 21, 1201, at the family 
monastery of Soro, which he himself had richly embellished and 
endowed. 

Absalon remains one of the most striking and picturesque 
figures of the middle ages, and was equally great as churchman, 
statesman and warrior. There can be no doubt that he enjoyed 
warfare; and his splendid physique and early training had well 
fitted him for martial exercises. He was the best rider in the army 
and the best swimmer in the fleet. Yet he was not like the ordi- 
nary fighting bishops of the middle ages, whose sole concession to 
their sacred calling was to avoid the shedding of blood by using 
a mace in battle instead of a sword. Absalon never neglected his 
ecclesiastical duties, and even his wars were of the nature of 
crusades Moreover, all his martial energy notwithstanding, his 
personality must have been singularly winning; for it is said 
of him that he left behind not a single enemy, all his opponents 
having long since been converted by him into friends. 

Bibliography — Saxo, Gesta Danorum, ed. Holder, books x-xvi 
(Strassburg, 1886) : Danmark's Riges Historie . Oldtiden 

og den aeldre i. acr, 37^-735 (Copenhagen, 1897-1905), 

(R. N. B.) 

ABSCESS, a localized collection of pus in tissue spaces, hol- 
low viscera or body cavities. It is formed as the result of infec- 
tion with pus-forming (pyogenic) organisms; there is local heat, 
redness, swelling and pain. The cells die and the centre of the 
inflammatory mass liquefies to form pus which may break through 
the wall of the abscess or be emptied by incision. Various names 
are applied according to the location and the causative organism. 
Th$ term “cold abscess” designates a localized collection of pus 
caused by the bacillus of tuberculosis. 

(See Bacterial and Infectious Diseases; Inflammation 
and Its Sequels.) (p # a.) 
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ABSCISSA. In Cartesian co-ordinates (see Co-ordinates) 
the abscissa of a point (P) is the part (OP') of the X axis lying 
between the origin ( 0 ) and the point (P f ) where a line (PP f ) 
parallel to the Y axis cuts the X axis In 
each of the two figures, the line segment 
P”P is also called the abscissa of P, The 
axis of X (OX) is called the axis of ab- 
scissas. The term was used in its tech- 
nical sense by Pietro Mengoli in 1659 
ABSCISSION, a tearing away, or 
cutting off; a term used sometimes in 
prosody for the elision of a vowel be- 
fore another, and in surgery, especially 
of the eye, for removal of projections of a diseased cornea; in 
botany, the separation of spores by elimination of the connection. 

ABSCOND, to depart m a secret manner, m law, to remove 
from the jurisdiction of the courts or so to conceal oneself as to 
avoid their jurisdiction. A person may abscond either for the 
purpose of avoiding arrest for a crime (see Arrest) or for a 
fraudulent purpose, such as the defrauding of his creditors (see 
Bankruptcy) . 

ADSZXCDj the fact of being away, either in body or mind. 
The special occasion roll call at Eton college which the boys at- 
tend in their tall hats is called absence. A soldier must get leave 
of Absence before he can be away from his regiment. Seven 
years’ absence with no sign of life either by letter or message is 
held, by English law, to be ^resumptive evidence of death 
ABSENTEE OWNERSHIP, a term to which specialized 
usage has given different meanings freighted with social and eco- 
nomic implications not inherent in a literal interpretation of the 
phrase. The earliest such usage identified absentee ownership 
with proprietors of land who did not reside on their estates, yet 
demanded and enjoyed incomes from them. This practice, exer- 
cised in greater or less degree, has probably always existed where 
there was private ownership of land Classical writers mention 
it. It is present in the history of landholding in Hungary, Poland, 
Russia and ‘other countries' of central and eastern Europe, and m 
parts of the orient, notably India. But students of western 
thought and institutions know it best through the criticism levelled 
at the absentee owners among the court nobility of pre-Revolu- 
tionary France (though their significance is somewhat minimized 
by the increased importance given by modem writers to resident 
country nobles and peasant proprietors) ; and in connection with 
Irish lands in the 19th century. 

In the main the practice has met popular disfavour, sometimes 
on economic, often on social and ethical grounds. The basic 
assumption was that absentee landlords lacked the personal inter- 
est and contact believed conducive to the well-being of a tenant 
population. But in 19th-century England where charges against 
absentee English landlords who exploited their Irish tenantry 
brought the subject into the field of economic theory and specu- 
lation, the arguments were not all on one side. Some economists 
defended the practice, not so much as protagonists, as in denial 
of its responsibility for many of the ills laid at its door. But it 
was probably the Land Purchase acts and other remedial meas- 
ures that led to a lessening of interest in the subject by the end 
of the century. 

The first quarter of the 20th century saw the term carried over 
into the field of business enterprise and industry. A theory devel- 
oped chiefly among certain U.S economists held that ‘‘captains of 
industry” who, by means of investments managed through corpo- 
rate organization and financial combines, kept a controlling influ- 
ence over industrial prices and output while not themselves 
participating in industry, were the most powerful absentee owners 
of modern rime* Thorstem Veblen, social and economic philoso- 
pher who pointed up the possible social ills likely to accrue from 
this practice, did much to enhance the usage of the term though 
he was not alone in its propagation. 

Ii was the belief of the Veblen school that the cleavage which 
had grown up between industrial work and busmen erne -prise v. is 
responsible for the absentee feature of this type o* ovncr-Dp. 
And it was in this division that Veblen saw the possiLiiits zi ail 


manner of boaai ills These would, if and when production should 
outiun markets, lead to action that would m time bear heavily ^on 
the underlying population and others engaged In die working 
processes of industry. Another practice also described as absentee 
ownership, though of different origin, was that involving the 
private ownership of public resources The U S. exploitation of 
public lands was a flagrant example These ideas were strongly 
challenged, and they also had stout defense 

Bibliography — M t.-— f -- 1 ' 3 Three Lectures on Commerce and 
One on Absenteeism \ , e >35) ; T Veblen, Absentee Ownership 
and Business Enter pnse in Recent Times (1923) ; J A Hobson, Veblen 
(1937), Erich Roll, A History of Economic Thought , rev ed (1942). 
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AESSYTSL VOTING, U.S. was first provided for by 
state legislation during the Civil War ,» when 11 Union states per- 
mitted men on leave for military duty to vote in the federal elec- 
tion by absentee ballot or by proxy. There were then about 
2,000,000 men under arms, of whom about 150,000 voted But 
although more than three-fourths of the soldiers voted for the re- 
election of their commander m chief, Pres Abraham Lincoln, 
their total vote scarcely affected the general outcome 

In 1S96 a law was passed in Vermont inaugurating the use of 
the absentee ballot by civilians and five years later a similar 
measure was passed in Kansas By 1917 citizens of 28 states had 
acquired the privilege and m 1942 all states except Delaware, 
Kentucky and New Mexico had absentee voting laws of one kind 
or another. Legal bases for absentee voting Included such duties, 
businesses or occupations as those of commercial travellers, 
railroad and marine employees, federal employees and their wives, 
college and university students and faculties, actors, inmates 
of veterans’ homes and hospitals and members of the regular 
army. Not all laws, however, were equally comprehensive nor 
did all apply to military personnel. 

There was relatively little interest in the soldier vote during the 
Spanish- American War or World War I. * During the latter, some 
legislation was discussed, but no action was taken and the war 
department announced that there would be no voting overseas. 
It did, however, co-operate with those states which provided 
machinery for absentee voting within the U.S. 

Less than a year after the U.S. entry into World War II, the 
nation approached the congressional elections of 1942 with an 
armed force of about 5,500,000 at home and abroad. In an effort 
to simplify matters for absent soldiers, congress passed a Soldiers 
Vote law on Sept 16. Mailing of request cards for state ballots 
was undertaken by the war department and personal registration 
as well as the poll tax requirements of eight states (Ala., Ark., 
Ga , Miss., S.C., Tenn., Tex. and Va ) were waived. Neverthe- 
less, the law proved inadequate and of the more than 100,000 who 
requested ballots, only 28,051 received them and returned them 
in accordance with their various state law requirements. Efforts 
to secure more effective legislation were renewed in 1943. 

By 1944 there were an estimated 9,225,000 service men and 
women of voting age scattered throughout the world and a method 
of ensuring them the vote became a point of controversy between 
the president and congress. The constitution leaves the qualifi- 
cations of voters and the machinery for voting (except as modi- 
fied by the 14th, 15th and 19th amendments) to the various states. 
Pres. Franklin D. Roosevelt advocated a short federal ballot to 
which objections were raised on both political and constitutional 
grounds. First, the Roosevelt-Dewey election promised to be a 
close contest and the Republicans feared that the great majority 
of soldiers would vote for their commander in chief, throwing the 
margin of victory to the Democrats. Second, in spite of the 1942 
law, many of the states (especially in the south) protested anew 
against the encroachment on their traditional rights, since a 
federal ballot would enfranchise thousands who could not qualify 
under state* laws and requirements such as the poll tax. 

Many bills were debated and at last a compromise was arrived 
at (though not signed by the president who protested its limited 
character) which became law on March 31. It provided for a 
short federal ballot for citizens of such states as approved its use, 
and then, only if the soldier had applied for a state ballot by 
Sept. 1 and had not received it b$ Oct. 1. Those eligible in- 
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eluded members of the army, the navy, the merchant marine and 
civilian personnel overseas who were m the service of the govern- 
ment or attached to service units, such as members of the Red 
Cross, the U.S.O., etc. The law called for the creation of a War 
Ballot commission composed of the secretary of war, the secre- 
tary of the navy and the administrator of the War Shipping ad- 
ministration. This body was charged with the printing, distribu- 
tion and collection of absentee ballots and the mailing of post- 
card requests for ballots 

Twenty states approved the federal ballot, namely: Calif., 
Conn, Fla, Ga , Me, Md, Mass , Mich, Neb, N H, N J, N M, 
N C, Okla, Ore , R I , Tex, Utah, Vt and Wash. Use of the fed- 
eral ballot within the U.S was limited by the law to voters of such 
states as provided, no machinery for absentee soldier voting, but 
as all 48 states had made such provision by Nov. 1944, the short 
federal ballot was in effect available only to overseas personnel. 
Blank ballots were distributed by the War Ballot commission with 
space for writing in the name or party of candidates for presi- 
dent, vice-president and members of congress. About 4,400,000 
absentee ballots, state and federal, were cast by military per- 
sonnel at home and abroad. In the seven states where data was 
tabulated separately for civilian and soldier vote the results 
showed that, despite earlier forecasts, the vote was approximately 
as close in one category as in the other. 

ABSINTHE, a highly toxic liqueur or aromatized spirit, the 
characteristic flavouring matter of which is derived from various 
species of wormwood ( Artemisia absinthium) . Among the other 
substances generally employed in its manufacture are angelica 
root, sweet flag, dittany leaves, star-anise fruit, fennel and hyssop. 
The Swiss variety has a higher alcoholic strength than the French. 
The best absinthe contains 70% to 80% of alcohol. It quickly 
intoxicates, and its deleterious effects are more serious than those 
of other forms of alcohol The wormwood acts powerfully upon 
the nerve centres, and causes delirium and hallucinations, fol- 
lowed in some cases by idiocy. ( See Liqueurs.) 

ABSOLUTE. The term absolute is frequently used in con- 
trast with the terms relative, comparative, conditioned, etc. 

Absolute and Relative, Etc. — (1) Sometimes the contrast 
intended is that between what expresses a relationship and what 
does not. In logic, for instance, a term is described as rela- 
tive when its function is to indicate some definite relationship 
in which the object named stands to some other object denoted 
by the correlative term. Thus teacher is called a relative term 
because it indicates the relationship in which somebody, say 
Socrates, stands or stood to somebody else, for instance, Plato, 
who is consequently designated by the correlative term disciple, 
or pupil. But a term that indicates no relationship is called 
absolute. Thus the names Socrates and Plato are called absolute 
terms because they do not indicate any definite relationship in 
which Socrates and Plato stood to each other. (2) More com- 
monly the contrast intended is that between what a thing is 
relatively to something else (or in comparison with certain other 
things) and what it* is in itself (that is, apart from such compari- 
sons), or absolutely. In this sense one sometimes contrasts what 
is relatively or approximately true with what is absolutely true, 
or what is comparatively beautiful, or large, or old, etc., with 
what is absolutely so. (3) Intimately connected with the preced- 
ing distinction between absolute and relative, etc., is yet another 
distinction, which is perhaps the commonest of all. This is the 
contrast between what is subject to certain reservations or condi- 
tions and what is not subject to conditions or reservations. Thus, 
for example, relative success may mean success under certain diffi- 
cult circumstances, while absolute success would mean complete 
success, without any reservations. In this way absolute monarchy 
means monarchical government not subject to any conditions or 
reservations, whereas constitutional monarchy means monarchical 
government subject to certain reservations or restrictions formu- 
lated in the constitution of the country. Similarly a system of 
ethics conceived to be valid for all times under all conditions 
would be described (by H. Spencer, for instance) as absolute, 
whereas a system of ethics Conceived to be valid only under cer- 
tain conditions of time, place or circumstance, would be called 


relative, or local, or temporary, etc (4) The foregoing distinction 
naturally leads to yet another distinction; namely, that between 
that which is conditioned by, or dependent on, something ehe 
and that which is independent of, or unconditioned by, anything 
else. In philosophy, absolute fr'^ renc 1 ; means independent 01 
unconditioned When certain philosophers speak of absolute 
truth, or of absolute value, they mean that there are truths, 
or values, as the case may be, that are objective, independent or 
self-dependent, and not relative to, or dependent upon, individual 
thinkers or seekers. 

The Absolute.— -This term owes its great vogue in recent times 
mainly to the German Idealists (Immanuel von Fichte, Friedrich 
von Schelling, Georg Hegel, etc.) and their followers. But the 
main idea which it expresses is already found in Plato; and both 
the idea and the term were familiar to Thomas Aquinas, Giordano 
Bruno, Benedictus de Spinoza, and many others, long before the 
period of German Idealism. The use of the term is intimately 
connected with the last of the above-mentioned runUcr. Tons of 
the term absolute (4). Spinoza describes substance is, 

nature, God or the universe) as absolutely infinite, in contrast 
with its ultimate attributes, which are infinite each in its kind 
only; and absolutely infinite substance is conceived by Spinoza as 
the self-existing, independent, unconditional ground of all that is 
It is the ultimate ground of all reality that is always, or nearly 
always, meant by the Absolute. But different systems of philoso- 
phy hold out different views as regards both the reality and the 
nature of the Absolute. In Vaihinger’s Philosophy of “As If” the 
Absolute 'is a fiction. For Hamilton, Henry Mansel and Herbert 
Spencer the Absolute is the unknown; for Immanuel Kant the 
Absolute (or Noumenon) is even unknowable. Theists identify 
the Absolute with God; pantheists, with the universe: Arthur 
Schopenhauer and Wilhelm Wundt, with will; Henri Bergson, 
with a life force characterized by creative evolution; Gustav 
Fechner and Lipsius, with consciousness; Francis Bradley, with 
experience; Joel, with the potentiality of all that is real; Rudolf 
Lotze and Josiah Royce, with self-conscious personality; Alexan- 
der, presumably with the space-time matrix of all reality. Hegel, 
whose philosophy is most intimately connected with the concep- 
tion of the Absolute, identified it with the universal spirit, which 
by a process of logical or dialectical development takes on one 
predicate after another until it manifests itself as an objective 
world in perfect harmony with reason. 

Bibliography.-— Histories of -> %, Vo fry by Benno Erdmann, Wil- 
helm Windelband, etc., the V . Ire* Bradley and the other 

philosophers referred to m the text (A. Wo.) 

ABSOLUTE DIFFERENTIAL CALCULUS: see Ten- 
sor Analysis 

ABSOLUTE MUSIC, a term applied to music of a purely 
abstract type, devoid of any nonmusical or extra-musical signif- 
icance, as distinguished from that of the pictorial or descriptive 
kind known as “programme music” (q.v.). 

ABSOLUTE PITCH, in the language of the physicist, is 
the position of a tone as determined by its rate of vibration. 
Among musicians, it signifies that sense, or form of memory, 
which enables a person to recognize or reproduce any musical 
tone, as an AorCjf. In this sense, the term is used in contra- 
distinction to relative pitch which concerns itself, for example, 
with the tonic or the dominant within a given key. The posses- 
sion of absolute pitch is not considered essential for fine musician- 
ship; notable among composers who were without absolute pitch 
were Robert Schumann and Richard Wagner. ( See also Pitch, 
Musical.) 

ABSOLUTE TEMPERATURE SCALE, the scale of 
temperature based on thermodynamics (q.v.), also called the 
Kelvin scale after Lord Kelvin (q.v.). The temperature scale 
derived from the law of expansion of a perfect gas, is identical 
with this thermodynamical scale. The usual abbreviations for 
absolute scale are abs., A. or K. Comparing it (approximately) 
with the centigrade scale, o° C. = 273° A., ioo° C. = 373° A., thus 
absolute zero is equivalent to — 273 0 C. (See Thermodynamics 
and Thermometry.) 

ABSOLUTE UNITS, units of measurement of a physical 
quantity in terms of the fundamental units of length, mass and 
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time; the British, association selected, as their fundamental 
units, the centimetre, the gram and the second of mean solar 
time, and thus formed the C.G.S. system of units. (See Phys- 
ical Units.) 

ABSOLUTION (religious) denotes the setting of the peni- 
tent sinner free from the guilt of his sin, or from the ecclesiasti- 
cal penalty (excommunication), or from both The authority of 
the church or its minister to pronounce or refuse forgiveness is 
implied in II Cor. ii, 5-1 1, and Acts v, 1-9 (cf. James v, 15, 16), 
and was derived from the tradition of our Lord’s teaching; see 
John xx, 23 (m Matt xvni, 18, binding and loosing probably mean 
forbidding and allowing). In primitive times, when confession of 
sms was made before the congregation, the absolution was de- 
ferred till the penance was completed; and there is no record of 
the use of any special formula. The penitent was reconciled by 
imposition of hands by the bishop, with or without the dergv 
Later the office was usually discharged by priests, and the out- 
ward action more and more disused. It became the custom to give 
the absolution to penitents immediately after their confession and 
before the penance was performed. Until the middle ages the 
form of absolution after private confession was of the nature of 
a prayer, such as “May the Lord absolve thee’’; and this is still 
the practice of the Greek church. But about the 13th century 
the Roman formula was altered, and the Council of Trent (1551) 
declared that the form and power of the absolution lay in the 
words Ego te absolvo , etc , and that the accompanying prayers 
are not essential to it. Of the three forms of absolution in the 
Anglican Prayer Book, that in the Visitation of the Sick (disused 
in the church of Ireland and in the United States) runs “I absolve 
thee,” tracing the authority so to act through the church up 
to Christ: the form in the Communion Service is precative, 
while that in Morning and Evening Prayer is indicative indeed, 
but so general as not to imply a decree of absolution. 

(W. 0. B ) 

In civil law absolution signifies the acquittal of an accused 
person on the ground that the evidence has either disproved 
or failed to prove the charge against him. The term is now 
little used, except in Scottish law in the forms assoilzie and 
absolvitor. 

ABSOLUTISM. The term absolutism is generally applied to 
any view or theory that the object under consideration (whatever 
it may be) is not merely conventional, or subjective, or dependent, 
or limited in any way, but absolute, that it is real or valid in itself, 
or objective, or independent, or unrestricted. ( See Absolute ) 
(1) In ethics, absolutism is the view that moral distinctions are 
not the result of mere arbitrary commands of God, or of human 
conventions variable according to circumstances, but that they 
are intrinsically valid, and the same for all human beings, at all 
times, and in all places. (2) In aesthetics, absolutism is the view 
that distinctions of beauty and ugliness are not entirely dependent 
on the subjective feelings of the percipient mind, but that they 
are objective differences in things themselves, such as the primary 
qualities of material objects. ( See Qualities ) Absolutism main- 
tains accordingly that aesthetic appreciation should not be re- 
garded as merely a matter of taste about which people must 
agree to differ (de gustibus non disputandum) , but that there is 
an objective or absolute standard of beauty by which aesthetic 
judgment ought to be guided. The fact that even art specialists 
are frequently at variance is accounted for by absolutists by the 
suggestion that individuals vary in their powers of apprehending 
aesthetic qualities just as they vary in other capacities. (3) In 
political theory, absolutism denotes a form of government in 
which the sovereign exercises almost complete power unre- 
strained by such laws and reservations as characterize what is 
commonly called constitutional government. (See Absolutism, 
Political ) 

ABSOLUTISM, POLITICAL. In political theory, the 
term “absolutism” designates a form of government in which the 
whole power of the state is concentrated in one single individual, 
the ruler, whose will is the law of the state. All other individuals, 
members of the community, are subjected to the ruler without 
participating in his power which for this reason is unlimited and 


in this sense absolute. For the ruled it means complete lack of 
individual freedom m the sense of self-determination. It is 
incompatible with the n *a of equality, since justifiable only by 
the essential difference which is supposed to exist between the 
ruler and the ruled Political absolutism is synonymous with 
despotism, dictatorship or autocracy 

Its opposite is democracy Here the political power of every- 
body is necessarily limited by the fact that it must be shared 
with others and is in this sense relative only In participating 
in the power of the state, and especially in the creation and appli- 
cation of the law*, the individuals are politically free and equal. 

In 'historic reality there is or was no state conforming com- 
pletely with the type of political absolutism There are onl} r 
more or less fargomg approximations'^ this form of government. 

In the past the most pionounced form of autocracy was the 
absolute monarchy such as existed m Europe in the 18th century, 
especially in France under Louis XIV, whose saying, Uetat , 
c } est moi (I am the State), is the best-knowui formulation of its 
basic idea In the orient, despoties were, during the most diverse 
periods and among the most diverse peoples, the prevailing 
political system. In recent times a new form of political absolut- 
ism has arisen in the party dictatorship of bolshevism and fascism. 

In Russia the new form is a product of the socialist revolution 
that was released by World War I Its intellectual basis is the 
Marxist theory of class struggle and the dictatorship of the pro- 
letariat In reality this dictatorship has become that of a party 
representing the interests of the proletariat, excluding all other 
parties, even socialistic ones. The word “bolshevism” was orig- 
inally applied only to the political creed of the party, which later 
on exercised dictatorship in Russia ; but it has come to designate 
a type of government In Italy the fascists were a middle-class 
party that rose to dictatorship in struggle against socialist parties. 
The word “fascism,” like bolshevism, come to be used as the 
name for a type of government: the dictatorship of a middle- 
class party The national socialist state of Germany belonged 
to this type. 

The ruling party in a party dictatorship has itself an autocratic - 
character. Its members are under the absolute rule of the party 
leader who at the same time is the head of the state. Since bol- 
shevism originally maintained the fiction of a separation of party 
and state, and further did not have an ideology of “leadership,” 
the leader was for a long time officially the secretary-general of 
the party only. But in reality there is in this point no essential 
difference between the two forms of party dictatorship, nor is 
there an essential difference between so-called party dictatorship 
and personal dictatorship of an absolute monarch. 

Political absolutism corresponds perfectly to philosophical ab- 
solutism, meaning by this term the view that there exist absolute 
values and consequently also absolute truths. The validity of 
judgments referring to these values is absolute, not relative; 
objective, not subjective; that is to say, the value judgments are 
valid, not only relative to, and dependent upon, the judging 
subject, but for everybody, always and everywhere. Their per- 
sonal, temporal and territorial spheres of validity are unlimited. 

Such a view is possible only under the conscious or unconscious 
presupposition that there exists an absolute being, unlimited in 
every respect and, hence, unique. Since value is the function of 
will, absolute values are conceivable only as emanations of the 
will of an absolute being. Consequently, the latter must be 
realized as a supreme normative authority, as the unique and, 
hence, absolute ruler of the universe. Philosophical absolutism 
has an immanent tendency toward monotheism. 

There is not only perfect parallelism between political and 
philosophical absolutism; the former has the outspoken inclina- 
tion to use the latter as an ideological instrument. To justify 
his unlimited power, the ruler must present himself as directly 
or indirectly authorized by the only true absolute, the superhuman 
being, as his descendant or deputy or as inspired by him in a 
mystical w r ay. Where the political ideology of an autocratic 
government does not permit recourse to the absolute of an 
historical religion, as in the case of bolshevism, it assumes itself 
a more or less religious character by absolutizing its basic^value, 
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the idea of socialism. 

Less obvious, but nevertheless not less true, is the parallelism 
which exists between the opposite of political absolutism — dem- 
ocratism, and the opposite of philosophical absolutism— 'relativism. 
To determine the contents of a social order, not according to 
what is really best for the individuals subject to this order, but 
according to what these individuals, or their majority, rightly or 
wrongly believe to be best for them — this consequence of the 
democratic principle of liberty and equality is justifiable only if 
there is no absolute answer to the question as to what is the 
best. It is justifiable only if there is no such thing as an absolute 
Good (to use a term of Plato, the classical representative of 
philosophical absolutism and passionate opponent of democracy), 
or if God, and not (as the ‘democratic sophists said) man, is the 
measure of all filings To let the ignorant majority decide, 
instead of the only one who by virtue of his divine origin or 
inspiration has the exclusive knowledge of the absolute Good, 
is not the most absurd method when it is believed that such 
knowledge is impossible and that, consequently, no single individ- 
ual has the exclusive right to enforce his will upon the others In 
claiming that judgments of value have only relative validity, the 
basic principle of philosophical relativism implies that opposite 
value judgments are neither logically nor morally impossible. 
It is one of the fundamental principles of democracy that every- 
body has to respect the political opinion of everybody else, since 
all are equal and free. Tolerance, minority rights, freedom of 
opinion, freedom of thought, so characteristic of democracy, have 
no place within a political system based on the belief in absolute 
values This belief irresistibly leads, and always has led, to a 
situation in which the one who is supposed to possess the secret 
of the absolute Good claims to have the right to impose his 
opinion as well as his will upon the others who are in error, and 
to be in error is, according to this view, to be wrong. If, however, 
it is recognized that only relative values are accessible to human 
knowledge and human will, then it is justifiable to enforce a 
social order against reluctant individuals only if this order is in 
harmony with the will of the greatest possible number of equal 
individuals; that is to say, with the will of the majority. How- 
ever, it may be that the minority and not the majority is right. 
Solely because of this possibility (which only philosophical rela- 
tivism can admit) that what is right today may be wrong 
tomorrow, the minority must have the chance of expressing 
freely its opinion and have full opportunity of becoming the 
majority. 

This is the true meaning of that political system which is 
called democracy, and which may be opposed to political ab- 
solutism only because it is political relativism. (H. Kn.) 

ABSORPTION OF LIGHT IN SPACE, This term is 
used to designate any interference with the propagation of light 
while it travels through interstellar space. 

The possibility that the light of distant stars might be dimmed 
by absorption on its long path to the earth was mentioned as 
early as 1720 by Edmund Halley and was discussed by Heinrich 
Wilhelm Matthias Olbers, Friedrich Georg Wilhelm Struve, Hugo 
von Seeliger and others during the 19th century. No real evidence 
of its existence was obtained before the second quarter of the 
20th century; after 1930, however, information on this subject ac- 
cumulated with surprising rapidity. 

The earlier studies took it for granted that such absorption, 
if it existed, would be universal or uniform, and this erroneous 
expectation has undoubtedly retarded the discovery. The actual 
observational data show that absorption of light in space is caused 
by interstellar matter, highly rarefied nebulous matter, irregularly 
spread between the stars through certain parts of our stellar sys- 
tem while in other parts of the universe the transparency of 
space is practically perfect. The problem of space absorption is 
thus intimately related to that of nebulae and interstellar matter; 
it forms the main avenue of approach to the investigation of the 
latter. 

The observed phenomena of interstellar absorption and the 
knowledge of interstellar patter gained therefrom will be pre- 
sented under the following headings; (1) general absorption, (2) 


LIGHT IN SPACE 

change of colour by absorption, (3) interstellar spectral lines, 
(4) nature and distribution of interstellar matter 

General Absorption. — The light radiated by a star spread* 
in all directions, and in a perfectly transparent space the star s 
apparent brightness must be inversely proportional to^ the square 
of its distance from the observer; but if the light sufteis an ab- 
sorption in space the apparent brightness decreases more rapidly 
with distance than by the inverse square law A loss of light by 
interstellar absorption may thus be detected if, in addition to the 
apparent brightness of a star, we can also determine its distance 
and its true luminosity (brightness when seen at unit di bid nee) 
The last two data, however, are difficult to obtain for stars suffi- 
ciently far away to show an appreciable absorption effect 

The first successful test of this kind was made by R J 
Trumpler in 1930 in a study of galactic star clusters The angular 
diameter of each of these star groups furnished an estimate of its 
distance, while the luminosities of its stars could be inferred from 
their spectra. In the more distant clusters (5,000 to 15,000 light 
years) the observed brightness of the cluster stars was found 
considerably less than that calculated by the inverse square law. 
Over a distance of 10,000 light years the loss of light (photo- 
graphic) by space absorption was on the average about 2 magni- 
tudes or 84%. A similar result was later obtained by A. Joy and 
R. E Wilson from a study of faint Cepheid variables. ^ 

The existence of local absorption effects in the Milky Way had 
already been recognized by E E Barnard and M Wolf at the 
end of the last century. Their excellent Milky Way W.-unm ..As 
revealed numerous dark, nearly starless patches in the midst of 
densely crowded star fields. They interpreted these formations as 
dark nebulae — local clouds of absorbing matter which obscure the 
stars behind them. W T hen the numbers of stars of different mag- 
nitudes are counted in the obscured region and in the surrounding 
normal star field, the distance and absorption of the cloud can 
be found by statistical analysis Several of the most conspicuous 
dark clouds have been investigated by this method and all evi- 
dence seems to indicate that they are merely local concentrations 
in the general stratum of interstellar matter. 

Change of Colour by Absorption. — The sun appears red 
when it is near the horizon before sunset because its blue light 
of short wave lengths has been mostly lost by scattering in the 
earth’s atmosphere, while the longer waves of red light have been 
more readily transmitted. In a similar way, if absorption of light 
in space affects some colours or wave lengths more than others, 
the colour (or mixture of colours) of distant stars will be changed 

Since a star radiates very nearly like a perfect radiator (black 
body), its true colour is determined by the temperature of its 
luminous surface. The latter can be estimated rather closely from 
the spectral class, that is from the intensities of the various dark 
absorption lines in its spectrum. The difference between the ob- 
served colour of a star and its true colour as inferred from its 
spectral class is called the colour excess. Extensive studies of 
colour excess in galactic star clusters and of high temperature 
stars show conclusively that distant stars in the Milky Way are 
considerably reddened by interstellar absorption, and that the 
latter is nearly inversely proportional to the wave length Ac- 
cording to physical theory a loss of light of this kind is produced 
when light is scattered by small solid particles. Interstellar space 
seems to be permeated by a thin haze of fine cosmic dust. 

Interstellar Spectral Lines.— -When the light of a star is 
spread by the spectroscope into a continuous band of rainbow 
colours, this band is found to be interrupted by numerous dark 
lines. Such spectral lines are due to absorption of certain wave 
lengths by the atoms or molecules of any gases through which 
the light emitted by the star’s luminous surface passes before 
reaching the observer. 

Most of the lines observed in stellar spectra originate in the 
atmosphere of the star (star lines), a few in the earth’s atmos- 
phere (telluric lines), and some, according to recent evidence, 
are absorbed on the passage of the light through space between 
the star and the earth (interstellar lines). The existence of these 
latter lines proves that interstellar matter also contains free atoms 
and molecules, and these may be said to form an extremely rare- 
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fied interstellar gas 

The mam difficulty is that of distinguishing interstellar lines 
from star lines. This is possible, for instance, m the case of 
binary systems where two stars are rapidly revolving around their 
centre of gravity. The star lines in the spectrum of one of these 
stars will be alternately shifted toward the violet and the red end 
of the spectrum (Doppler shift) as the star approaches or recedes 
from the observer Interstellar matter, of course, takes no part 
in such orbital motion and its lines remain stationary 

In general, interstellar lines may also be recognized by the fact 
that they are stronger m the spectra of distant Milky Way stars 
than in the spectra of relatively near stars of the same spectral 
class 

The most important interstellar lines identified are those due 
to atoms of calcium, sodium, potassium, titanium, iron and to 
the molecules CH and CN. It is, however, probable that most 
of the common elements as well as free electrons are contained 
m the interstellar gas although some of the constituents do not 
reveal their presence as readily as others 

Nature and Distribution of Interstellar Matter. — The 
observed effects of space absorption lead to the conclusion that 
the space between the stars is not completely empty but contains 
some matter consisting of small solid particles as well as atoms 
and molecules. 

The solid particles may be of various sizes, but those which 
produce most of the scattering must be very small with diameters 
of 0 1 to 10 microns (25,000 microns = 1 in ). Nothing is known 
about their chemical composition except that they are probably 
nonmetallic. 

It is difficult to give an adequate idea of the extremely rarefied 
state of interstellar matter. On the average, one cubic mile of 
such matter would weigh less than r ob, 000, 00 0 S r 5 it would 
contain a few hundred microscopic dust particles and about as 
many molecules and atoms as are found in l o ^o b b cu.cm, 
of air. The space between the stars, however, is so large that 
the total mass of interstellar matter is probably not much less 
than the mass contained in the stars. Perhaps these interstellar 
particles are debris lost by the stars; perhaps they constitute the 
primordial matter from which stars are born. In any case they 
form an important feature of our stellar system and in many of 
the external galaxies the presence of such dark matter is also 
quite noticeable. 

The general distribution of interstellar matter in relation to 
our stellar system is illustrated in the figure. This system is of 
a highly flattened shape somewhat like a circular disk or lens, 
and the plane of this disk is outlined on the celestial sphere by 
the circle of the Milky Way. Interstellar matter seems to be con- 
fined to a relatively thin layer stretching along the central plane 
of the system. Outside of this layer we find practically no ab- 
sorbing matter and the vast spaces between our system and other 
galaxies appear to be of perfect transparency. 

When observing from the solar system S (fig ) in the direc- 
tion A, at a considerable angle from the Milky Way, the line of 
sight has only a short path through the absorbing layer, and we 
can see very distant objects such as external galaxies with little in- 
terference. In the direction of the Milky Way (direction B), the 
light from distant stars is obstructed all along its way and shows 
heavy absorption effects. This peculiar arrangement of the absorb- 



1,000 light years 

Space distribution of interstellar matter 

The full line shows a cross cut through the lens-shaped system containing 
the stars; the position of our sun is marked by S. The dotted area indicates 
the region where highly rarefied cosmic dust and Interstellar gas are irregu- 
larly spread between the stars. Outside of this layer, space is of practically 
perfect transparency 


mg medium has the consequence that we can see external galaxies 
millions of light \ears away while large parts of our own stellar 
system are obscured from our view and we have so far not even 
been able to penetrate to the centre of our galaxy. 

The distribution of interstellar matter through this general 
layer, however, is extremely irregular. The cosmic dust seems 
to have the tendency to accumulate in numerous local clouds 
large or small with concentrations sometimes exceeding ten times 
the average How closely the distribution of the interstellar gas 
follows the irregularities of the cosmic dust is as yet uncertain. 

While on the one hand absorption of light in space is an im- 
portant source of information concerning interstellar matter, it 
is on the other hand a senous obstacle in any attempt to map 
the structuial features of our stellar System by fc statistical studies 
of star distribution. The technique of taking photographs by 
red or infra-red light, less subject to scattering by cosmic dust, 
may, howevei, ofler a means for penetrating to the more distant 
parts of our galaxy. 

Bibliography — R. J. Trumplei, “Absorption of Light in the Galac- 
tic System, 5 ’ Publications of the Astronomical Society of the Pacific, 

1 2 214 ( 1 930 j , Otto Struve, “The Constitution of Diffuse Matter in 
Interstellar Space, 55 Journal of the Washington Academy of Sciences, 

31 217 (1941); L Goldberg and L H. Aller, Atoms, Stars and 
Nebulae (1043) (chapter 10 of this book gives a popular account of 
interstellar mattei). (R* J Tr ) 

ABSORPTION SPECTRUM: see Band Spectrum ; 
LirHT Ottavttjm Mechanics; Spectroscopy. 

ATT 7 will I, a name formerly given to such persons as could 
not partake of the cup of the Eucharist on account of their aver- 
sion to wine (Lat. abs, “away from”; temetum , “intoxicants”). 

In modern times many total abstainers, holding that the use of 
intoxicants is to be condemned absolutely, communicate in the 
unfermented “juice of the grape,” sometimes also alleging that 
the wine used by Christ and his disciples at the Last Supper was 
unfermented. 

ABSTINENCE* the fact or habit of refraining from any- 
thing, usually from indulgence of the appetite. A “total ab- 
stainer” is one who takes the pledge to abstain from alcoholic . 
liquor {see Temperance). Abstinence in the Christian Church 
is a moderate form of fasting (q.v.). 

“Abstinence” was also a term in economics, now fallen into dis- 
use, applied to the postponement or sacrifice of present satisfac- 
tion for the sake of future gain. 

It remains true that no person will save except for the pur- 
pose of securing some future advantage for himself or for others. 
As Frank Taussig puts it, “present resources will not be cancelled 
for future resources unless some inducement be offered.” This is 
true equally of individual or of communal saving; thus, a Col- 
lectivist or Socialist government could only provide capital 
for the prosecution of industry or for future social satisfactions 
by drafts upon current income, i.e., by performing an act of na- 
tional abstinence. (See Economics.) 

^ ABSTRACT and ABSTRACTION. The term abstract 
is sometimes used as a noun to denote a summary or digest of a 
document. Such an abstract is usually obtained by selecting what 
is essential and omitting the rest. Speaking generally, the process 
of abstraction is usually a process of selection of some part or 
aspect of a complex whole, and of consequent neglect of the rest. 
The result of such a process of “withdrawal” (in the twofold 
sense of selecting a part and neglecting the rest) is commonly 
described as abstract. 

In logic, e g., abstract terms are distinguished from concrete 
terms, the latter denote objects consisting of a whole complex 
of attributes and standing in various relations, whereas the former 
designate some quality or relation isolated or abstracted from its 
concrete context. For instance, “motor” and “relative” are con- 
crete terms, whereas “motion” and “relationship” are abstract 
terms. But there are degrees of abstraction — the selection may 
be less or more restricted, and the consequent neglect more or less 
extensive. This may be readily seen if one passes in review such 
a series of terms as, say, “the horse that won the Derby in 1927,” 
“race horse,” “horse,” “quadruped,”, “animal,” “life.” Of these 
terms only the last would be called abstract, but really #11 the 
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terms in the series except the first are obtained by abstraction. 
In fact all general terms, or common nouns, are the result of 
abstraction. That is why some of the earlier logicians and psy- 
chologists applied the epithet abstract to what are now usually 
called general concrete terms It is just a matter of convenience 
and convention that only the more abstract terms are now called 
abstract , the less abstract terms being called general 

In the past too much stress used to be laid on the negative side 
of abstraction; that is, on the mere neglect of certain parts or 
aspects of the concrete whole. It is now realized more fully that 
the process is mainly positive in character. It is a process of posi- 
tive selection, not merely one of omission, though of course it 
involves omission. 

The relative stress on the'positive and the negative sides of the 
process of abstraction really varies considerably. When the proc- 
ess is merely spontaneous, or not deliberate, the negative char- 
acter of abstraction is probably more prominent; when it is 
deliberate (that is, a process of voluntary attention), the positive 
phase is the more marked. 

Abstraction is of great importance for all real knowledge, es- 
pecially for science and philosophy. The aim of all scientific 
knowledge is the discovery of laws expressing the relation or 
correlation between various aspects of reality, such as mass and 
gravitation, volume and pressure or temperature and volume; and 
it is by processes of abstraction that these phases of reality are 
isolated and followed up (A. Wo.) 

ABSTRACT OF TITLE,, in law, a digest or epitome of the 
various instruments and events under, and in consequence of, 
which the vendor or mortgagor of an estate derives his title 
thereto. The system of registration has much affected the neces- 
sity for this abstract’s being prepared or used. (See also Laws 
Relating to Real Property and Conveyancing ) 

ABT 5 FRANZ (18119-1885), German composer, was bom at 
Eilenburg, Saxony, and died at Wiesbaden. His songs and part- 
songs enjoyed an extraordinary vogue throughout the world in the 
middle of the 19th century, and are still popular. 

Abt was kapellmeister at Bemburg in 1841, at Zurich in the same 
year and at Brunswick from 1852 to 1882, when he retired to Wies- 
baden. 

ABU, a mountain of central India, situated within the 
Rajputana state of Sirohi. It is an isolated peak of the Aravalli 
range, being completely detached from that chain by a narrow 
valley 7 mi. across, in which flows the western Banas. It rises 
from the surrounding plains of Marwar like a precipitous granite 
island, its various points ranging from 4,000 to 5,646 ft. The 
elevations and platforms of the mountain are covered with 
elaborately sculptured shrines, temples and tombs. On the top 
of the hill is a small round platform containing a cavern, with a 
block of granite, bearing the impression of the feet of Data- 
Bhrigu, an incarnation of Vishnu. 

The two principal temples, at Dilwarra, about the middle of the 
mountain, are built of white marble, and are pre-eminent alike 
for their beauty and as typical specimens of Jain architecture in 
India. 

The more modem of the two was built by two brothers, rich 
merchants, between the years 1197 and 1247, and for delicacy of 
carving and minute beauty of detail stands almost unrivalled, even 
in that land of patient and lavish labour. 

The other was built by Vimala, a local governor, apparently 
about a.d. 1032 ; simpler and bolder in style, it is one of the oldest, 
as well as one of the most complete, examples of Jain architecture 
known. The principal object within the temple is a cell lighted 
only from the door, containing a cross-legged seated figure of the 
god Parswanath The portico is composed of 48 pillars, the whole 
enclosed in an oblong courtyard about 140 ft. by 90 ft., surrounded 
by a double colonnade of sinaller pillars, forming porticos to a 
range of 52 cells, each of which is occupied by an image of Pars- 
wanath. 

The whole interior is magnificently ornamented. 

Abu was the summer residence of the governor-generaPs 
agent for Rajputana, and is, a place of resort for Europeans in 
hot weather. The annual mean temperature is about 70°, rising 


to 90° in April; but the heat is never oppressive. The annual 
rainfall is about 68 in. 

ABU BEKR 5 properly Abu Bakr (e. 573 “ 634 ) ? the first of 
the Mohammedan caliphs ( see Caliphate),, the son of Abu 
Kohafa, of the Taim clan of the tribe of Quraisli at Mecca. His 
original name is unknown, since on conversion to Islam he took 
the name of ‘Abdullah. Abu Bekr (“father of the camel-foal ) is 
an epithet, also of unknown origin and sometimes mistakenly ren- 
dered “father of the virgin” ( bikr ), in reference to his daughter 
Ayesha (A’isha), the young wife of the prophet Mohammed. He 
was one of the earliest of Mohammed’s converts and spent the 
considerable wealth which he had acquired by trade in the service 
of the new religion and m ransoming slaves. His firm, belief m 
Mohammed and his teachings won for him the appellation of al- 
Siddik (“the faithful”) In his personal relationship to the 
prophet he showed the deepest veneration and unswerving devo- 
tion. When Mohammed fled from Mecca to Medina (622), Abu 
Bekr was his sole companion; and Abu Bekr remained constantly 
with him till his death. During his last illness the prophet indi- 
cated Abu Bekr as his successor by appointing the latter to lead 
the congregation in public prayers. 

The choice was ratified by the chief companions of the prophet 
at Medina and ultimately confirmed, although it was disputed by 
Ali, Mohammed’s son-in-law. After a time AM submitted, but the 
difference gave rise to the controversy which divides Moslems into 
Sunnites and ShiMtes, the latter supporting the claims of Ali. 

Abu Bekr had scarcely assumed his new position (632), under 
the title of khalifat rasiil-illdh (“successor of the apostle of God”) 
when he was called to suppress a rising of the tribesmen of Hejaz 
and Nejd against the political control of Medina and the payment 
of zakat (“almstax,” or tribute). The troops of Medina encount- 
ered strong opposition from several quarters but defeated the 
rebels in a series of engagements, the severest struggle being that 
with the “false prophet” Mosailima in Nejd, w T ho was finally over- 
come by Khalid in the battle of Akraba. The reconverted tribes- 
men were called up to jom the expeditions into Iraq under Khalid 
and toward Palestine and Syria under different commanders. After 
the hard-won victory over Mosailima, Omar, fearing that Mo- 
hammed’s revelations might be forgotten when those who had 
heard them were removed by death, induced Abu Bekr to put 
them into a written form The completed record was deposited 
with Omar’s daughter Hafsa (one of the wives of Mohammed) 
and furnished most of the materials out of which the Koran was 
prepared. Abu Bekr died on Aug. 23, 634, probably from natural 
causes although one tradition speaks of poison. He is said to have 
indicated Omar as his successor. 

See Sir W Muir, The Caliphate, rev. ed. fFr'h'H’-srh, 1924) ; L. 
Caetani, duke of Sermoneta, Annali dell 9 Islam, ' c 1: ?_><: Hi (Milan, 
1907-10). ' (H.A.R G.) 

. ABU HAMED, a town of the Anglo-Egyptian Sudan on the 
right bank of the Nile, 345 mi. by rail N. of Khartum, and near 
the head of the fourth cataract. It stands at the centre of the 
great S-shaped bend of the Nile, and from it the railway to Wadi 
Haifa strikes straight across the Nubian desert, a little west of the 
old caravan route to Korosko. A branch railway, 138 ml. long from 
Abu Hamed, goes down the right bank of the Nile to Kareima in 
the Dongola district. 

The town is named after a celebrated sheikh buried there, by 
whose tomb travellers crossing the desert formerly used to deposit 
all superfluous goods, the sanctity of the saint’s tomb ensuring their 
safety. 

During the advance on Khartum in 1897, a sharp action was 
fought there, the troops under Gen, George Hunter routing the 
Dervishes (Aug. 7, 1897). 

ABU HANIFA AN-NU’MAN IBN THABIT, Moham- 
medan canon lawyer, was born at Kufa in a.h. 8o (a.d. 699) of 
non-Arab, and probably Persian, parentage. Few events of his life 
are known to us with any certainty. He was a rich silk-dealer, 
lectured at Kufa upon canon law (fiqk) and was a consulting 
lawyer (mufti), but refused steadily to take any public post. When 
al-Mansur, however, was building Baghdad (145-149) Abu Hanifa 
was one of the four overseers whom he appointed over the crafts- 
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men. In a.h. 150 (ad. 767) he died there. A persistent but 
apparently later tradition asserts that he died m prison after a 
severe beating, because he refused to obey al-Mansur’s command 
to act as a judge (cadi, qddi ). This was to avoid a responsibility 
for which he felt unfit — a frequent attitude of more pious 
Muslims. 

^ For many personal anecdotes see de Slane’s transl of Ibn 
Khallikan iii. 555 ff., iv. 272 ff. He was buried in eastern Baghdad, 
where his tomb still exists, one of the few surviving sites from the 
time of al-Mansur, the founder. 

See C Brockelmann, Geschichte , i, 169 ff , Naw awl’s Biogr. Diet. 
pp 698-770 Ibn Hajar al-Haitami’s Biography, publ. Cairo, a.h 
1304; legal bibliography under Islamic Law, 

ABU KLEA ? a halting-place for caravans in the Bayuda 
desert, Anglo-Egyptian Sudan. It is on the road from Merawi to 
Metemma and 20m. north of the Nile at the last-mentioned place. 
Near this spot, on Jan. 17, 1885, & British force marching to the 
relief of Gen. Gordon at Khartum was attacked by a greatly 
superior force of Mahdists, who were repulsed On the 19th, 
when the British force was nearer Metemma, the Mahdists re- 
newed the attack, again unsuccessfully. Sir Herbert Stewart, the 
commander of the British force, was mortally wounded on the 
19th, and among the killed on the 17th was Col F G Burnaby. 

ABU-L-'ALA UL-MA'ARRI (973-1057), Arabian poet 
ancf letter-writer, belonged to the South Arabian tribe Tanukh, 
a part of which had migrated to Syria before the time of Islam. 
He was born in 973 at Ma'arrat un-NuTnan in Syria. In 1007 
he visited Baghdad, where he was admitted to literary circles, 
recited in the academies and mosques, and made the acquaintance 
of men to whom he addressed some of his letters later. In 1009 
he returned to Ma'arra, where he spent the rest of his life in 
teaching and writing 

Of his works the chief are two collections of his poetry and 
two of his letters. The earlier poems up to 1029 have been pub- 
lished in Bulaq (1869), Beirut (1884) and Cairo (1886), under 
the title of Saqt uz-Zand. The poems of the second collection, 
known as the Luzum ma lam yalzarn, or the Luzumiyydt, .are* 
written with the difficult rhyme in two consonants instead of one, 
and contain the more original, mature, and somewhat pessimistic 
thoughts of the author on mutability, virtue, death, etc. They 
have been published in Bombay (1886) and Cairo (1S89). 

Bibliography. — The letters on various literary and social subjects 
were published v.ith commentary by Shain Effendi m Beirut (1894), 
and Vv.t' F-a'iA translation, etc., by Prof. D. S. MarXmut K in 
Oxford (189S). A second collection of letters, known i."„ P. JA*- 
ul-Ghujrdn , was summarized and partially translated by R. A. 
Nicholson in the Journal of the Royal Asiatic Society (1900, pp. 637 
ff.; 1902, pp. 75 ff., 337 ff,, 813 ff ). C Rieu, De Abu-l-'Alae Poetae 
Arabici vita et carminibits (Bonn, 1843) ; A. von Kremer, Vber die 
philosophischen Gedickte des Abu-l-Ala (Vienna, 18SS) ; cf. also the 
same writer’s articles in the Zeitschrift der deutschen m orgenldndischen 
Gesellschaft (vols. xxix., xxx., xxxi. and xxxviii.). Some of his poems 
are translated by H. Baerlein in the Dvwan of Abu-l-Ala (“The Wis- 
dom of the East” Series, 1908). For his life see the introduction to 
D. S. Margoliouth’s edition of the letters, supMen ts-'ed by the same 
writer’s articles “Abu-l-'Ala al-Ma'arri’s Cr^vspoxc'crwe on Vege- 
tarianism” in the Journal of the Royal Asiatic Society (1902, pp. 
289 ff.). 

ABU-L- ATAHIYA (Abu Ishaq Ismail ibn Qasim al- 
‘AnazI) (748-828), Arabian poet, was born at C A in ut-Tamar in 
the Hejaz near Medina. His ancestors were of the tribe of ’Anaza. 
His life was spent in Kufa and in Baghdad, where he died in 828 
in the reign of al-Ma’mun. The poetry of Abu-XAtahiya is 
notable for its avoidance of the artificiality almost universal in 
his days. The older poetry of the desert had been constantly 
imitated up to this time, although it was not natural to town 
life. Abu-l-tAtahiya was one of the first to drop the old qaslda 
(elegy) form. He is one of the earliest philosophic poets of the 
Arabs. Much of his poetry is concerned with the observation of 
common life and morality, ami r , :ir.v « Is p : c Naturally, 

in the circumstances, he was v * or gly 'b J 0“ ~y 

His poems ( Diwdn ) with life from Arabian sources have been 
published at the Jesuit Press in Beirut (1887, 2nd ed. 1S88). On his 
position in Arabic literature see W. Ahlwardt, Diwdn des Abu Notvas 
pp. 21 et seq . (Greifswald, 1861) ; A. von Kremer, Cultur geschichte des 
Orients, vol. ii, pp. 372 ff. (Wien, 1877). 


ABULFARAJ (Abu-l-Faraj C A 1 I ibn ul-Husain ul-Isfahani) 
(897-967), Arabian scholar, was a member of the tribe of the 
Quraish (Koreish) and a direct descendant of Marwan, the last 
of the Omayyad caliphs. He was thus connected with the Omay- 
yad rulers in Spam, and seems to have kept up a correspondence 
with them and to have sent them some of his works. He was 
born in Isfahan, but spent Ms youth and made his early studies 
in Baghdad. He became famous for his knowledge of early 
Arabian antiquities His later life was spent in various parts of 
the Muslim world, in Aleppo with Saif-ud-Daula (to whom he 
dedicated the Book of Songs), in Rai with the Buyid vizier ibn 
’Abbad and elsewhere. In Ms last years he lost his reason. In 
religion he was a Shiite Although he wrote poetry, also an 
anthology of verses on the monasteries of Mrs ynot™ :c and 
Egypt, and a genealogical work, Ms fame rests upon his Book of 
Songs (Kitab-ul-Aghdm), which gives an account of the chief 
Arabian songs, ancient and modem, with the stories of the com- 
posers and singers. It contains a mass of information as to the 
life and customs of the early Arabs, and is the most valuable 
authority we have for their pre-Islamic and early Muslim days 
A part of the Book of Songs was published by J. G L Kose- 
garten with Latin translation (Greifswald, 1840). The text was 
published m 20 vols at Bulaq in 1868 Vol. xxi. was edited by 
R. E. Brunnow (Leyden, 1888). A volume of elaborate indices 
was edited by I Gmdi (Leyden, 1900), and a missing fragment 
of the text was published by J. Wellhausen in the Zeitschrift der 
deutschen morgenlandischen Gesellschaft, vol. 50, pp. 146 ff. For 
his life see M‘G de Slane’s translation of Ibn KhallikaMs 
Biographical Dictionary, vol. ii. pp. 249 ff. (G. W. T.) 

ABULFARAJ (13th century) : see Bar-Hebraeus. 

ABUL RAZL (ab-ul fahzl) (1551-1602), vizier and histori- 
ographer of the Mogul emperor, Akbar, wrote the Akbar Nameh 
or “Book of Akbar” in Persian. It consists of two parts, and is a 
history of Akbar s reign and the Ain-i-Akbari, or “Institutes” of 
Akbar. giving an account of the constitution, religion and adminis- 
tration of the empire. Akbar was murdered at the instigation of 
Prince Selim, afterwards Jahangir, who was jealous of the vizier’s 
influence. 

A translation of the Ain-i-Akbari (Calcutta, 1783-86), by Francis 
Gladwin, is now exceedingly rare. There is a modem translation 
(Calcutta, 1873, 1 89 1, 1S94) : vol. i. by H. Blockmann, vols. ii. and 
ni. by H. S. Jarrett. 

ALULF'E j’A (Abu-l-Fida’ Ismail ibn 'AH Tmad-ud-Dni) 
(12 73-1331), Arabian historian and geographer, was bom at 
Damascus, whither his father Malik ul-Afdal, brother of the 
prince of Hamah, had fled from the Mongols. He was a descend- 
ant of Ayyub, the father of Saiadin. In 1285 he was present at 
the assault of a stronghold of the knights of St. John, and he 
took part in the sieges of Tripoli, Acre and Qabat ar-Rum. In 
1298 he entered the service of the Mameluke Sultan Malik al- 
Nasir and in 1310 became governor of Hamah. In 1312 he be- 
came prince with the title Malik us- Salih, and in 1320 received 
the hereditary rank of sultan with the title Malik ul-Mu*ayyad. 
For more than twenty years altogether he reigned in tranquillity 
and splendour, devoting himself to the duties of government and 
to the composition of the works to which he is chiefly indebted 
for his fame. He was a munificent patron of men of letters, who 
came in large numbers to his court. He died in 1331. 

Bibliography. — His chief historical work is An Abridgment of the 
History of the Human Race, annals extending from the creation to 
the year 1329 (Constantinople, 1869). Various translations of parts 
of it exist. His Geography is founded on the works of his predecessors, 
and so ultimately on the work of Ptolemy. Parts of the work were 
published and translated as early as 1650 (cf. Carl Brockelmann’s 
Geschichte der Arahischrn 1902, vol. ii. pp. 44-46). 

The text of the whole w:u m .v ‘ i\\ U G. de Slane and M. Reinaud 
(Paris, 1840), and a . . r-a.ior with introduction by M, 

Reinaud and Stanislas Guyard (Paris, 1848-83). 

ABU’L KASIM MANSUR: see Firdousi. 
ABXJ-L-QASIM [Khalaf ibn e Abbas uz-Zahrawi], Arabian 
physician and surgeon, generally known in Europe as Abulcasis, 
flourished in the tenth century at Cordova as physician to the 
caliph *Abdur«Rahman III. (91 2-96* )\ 
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A part of Ms compendium of medicine was published in Latin 
as Liber theoricae nec non practicae Alsaharavii (Augsburg, 1 5 - 
His manual of surgery was published at Venice m 1497, at Basle 
in 1541, and at Oxford Abulcasis de Chirurgm arabice et latme 
cara Johannis C banning (2 vols. 1778). 

For his other works see Carl Brockelmann, Geschichte der 
arabischen Liter atur (Weimar, 1898), vol. 1. pp. 239-240; M. 
Neuberger, History of Medicine , vol I (1910). 

ABU 5 L WAFA or Albuzdschani (940-998), Arab astron- 
omer and mathematician, was born at Buzdschan m Khurasan, 
and was one of the most learned men of his day. A passage m 
his Almagest is held by some to indicate that he had noted in- 
equalities m the moon’s motion, later described as variation. He 
translated and commented on the works of the Greek mathema- 
ticians, and made an exhaustive commentary on Diophantus, but 
these writings are lost. The existing book in 12 chapters of geo- 
metrical constructions in a Persian translation is not his, but ap- 
pears to be derived from an account of his lectures drawn up by 
one of his pupils. Abu 1 Wafa introduced the trigonometrical 
functions and constructed tables of tangents and co-tangents. 

See Woepcke in Journal Asiatique, Feb. and March, 1855. 

ABUNDANTLY Roman goddess, the personification of 
prosperity and good fortune. On the coins of the later Roman 
emperors she is frequently represented holding a horn of plenty 
and distributing grain and money She may be compared with 
Domina Abundia ( 0 . Fr. Dame Habonde , Notre Dame d’Abon- 
dance), a beneficent fairy, who brought plenty to those whom 
she visited (Grimm, Teutonic Mythology, i. 286-7). 

ABU NUWAS (Abu 'All Hai-asan ibn Hani’al-Hakami) 
( c . 756-810), Arabian poet, was born in al-Ahwaz, probably about 
756. His mother was a Persian, his father a soldier, a native of 
Damascus. He is said to have spent a year with the Arabs in the 
desert to gain purity of language. Settling in Baghdad he enjoyed 
the favour of Harun al-Rashid and al-Amln, and died there, 
probably about 810. Abu Nuwas is recognized as the greatest 
Arab poet of his time Genial, cynical, immoral, he drew on all 
the varied life of his time for the material of his poems. In his 
wine-songs especially the manners of the upper classes of Baghdad 
are revealed. He was one of the first to ridicule the set form of 
the qasida (elegy) as unnatural, and has satirized this form in 
several poems 

See I. Goldziher, Abhandlungen znr Arabischen Philologie (Leyden, 
1896), i. pp. 145 ff. His poems were collected by several Arabian 
editors. One such collection (the MS. of which is now in Vienna) 
contains nearly 5,000 verses. His collected poems ( Diwdn ) have been 
published in Cairo (i860), in Beirut (1884) and an edition by Isma 
’II al-Nabham (Cairo, 1904). The wine-songs were edited by W. 
Ahlwardt under the title Diwdn des Abu Nowas. 1. Die Weinlieder 
(Greifswald, 1861). 

ABU SIMBEL or IPSAMBUL, the name of a group of 
temples of Rameses II. ( c . 1250* b c.) in Nubia, on the left bank 
of the Nile, 56m. by river south of Korosko. They are hewn in 
the sandstone cliffs at the riverside, and are three in number. The 
principal temple, begun by Seti and completed by his son, is 
probably the greatest and most imposing of all rock-hewn monu- 
ments. It was discovered by Burckhardt in 1812 and opened by 
Belzoni in 1817; the front has been cleared several times, but the 
sand is always pressing forward from the north end. The hillside 
was recessed to form the facade, backed against which four im- 
mense seated colossi of the king, in pairs on either side of the 
entrance, rise from a platform or forecourt reached from the 
river by a flight o* steps The colossi are 65ft. in height, of nobly 
placid design, and are accompanied by smaller figures of Raineses* 
queen and their sons and daughters; behind and over them is the 
cornice, with the dedication below a long row of apes, standing in 
adoration of the rising sun. The temple is dedicated primarily to 
the solar gods Amenra of Thebes and Raharakht of Heliopolis, 
the true sun god; it is oriented to the east so that the rays of the 
sun in the early morning penetrate the whole length of two great 
halls to the innermost sanctuary and fall upon the central figures 
of Amenra and Rameses, which are there enthroned with Ptah of 
Memphis and Raharakht on either side. The interior of the 
temple consists of a series of .halls, penetrating for 185ft. into the 
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The colossal statues of 

RAMESES II AT ABU SIMBEL ARE 
65FT. HIGH AND ARE ACCOM- 
PANIED BY SMALLER STATUES OF 
THE MEMBERS OF HIS FAMILY 


solid rock and decorated with coloured sculpture of fine workman- 
ship and in good preservation; some of the scenes ate of religious 
import (amongst them Rameses as king making offerings to him- 
self as god), others illustrate war in Syria, Libya and Ethiopia* 
another series depicts the events of the famous battle with the 
Hittites and their allies at Kadesh, in which Rameses sax ed the 
Egyptian camp and army by his personal valour Not the least im- 
portant feature of the temple belongs to a later age when some 

Greek, Carian and Phoenician 
soldiers of one of the kings 
named Psammetichus (appar- 
ently Psammetichus II , 594-589 
bc) inscribed their names upon 
the two southern colossi, doubt- 
less the only ones then clear of 
sand. These graffiti are of the 
highest value for the early his- 
tory of the alphabet, and as prov- 
ing the presence of Greek mer- 
cenaries in the Egyptian armies 
of the period. The upper part of 
the second colossus (from the 
south) has fallen; the third was 
repaired by Sethos II. not many 
years after tne completion of*the 
temple. A small temple, imme- 
diately to the south of the first, 
is believed to have had a built 
antechamber: it is the earliest 
known example of a “birth 
chapel, 5 * such as was usually at- 
tached to Ptolemaic temples for the accommodation of the divine 
mother-consort and her son The third and northernmost temple, 
separated from the others by a ravine, is on a large scale; the 
colossi of the facade are six in number and 33ft. high, represent- 
ing Rameses and his queen Nefrere, who dedicated the temple to 
the goddess Hathor. 

ABU TAMMAM (Habib ibn Aus) (807-S46), Arabian poet, 
was born in Jasim (Josem), a place to the north-east of the 
Sea of Tiberias or near Manbij (Hierapolis) . He died in Mosul 
Abu Tammam is best known as the compiler of the collection of 
early poems known as the Hamasa (q v). Two other collections 
of a similar nature are ascribed to him. His own poems have 
been somewhat neglected owing to the success of his compilations. 
His poems (Diwdn) were published in Cairo (ad. 1875). 

See Life in Ibn Khallikan’s Dictionary , trans. by M C G. 

de Slane (Paris and London, <.2). ■> 0 i. pp. 348 ff.; and in the 
Kitah ul-Aghani (Book of Songs) of Abulfaraj (Bulaq, 1869), vol, xv 
pp. 1 00-108, also D. S. “Indices to the Diwan of Abu 

Tammam” in the Journa . w '.w F Asiatic Society (1905). 

ABUTXLON (from the Arabic aubutilun, a name given by 
Avicenna to this or an allied genus), a genus of tropical shrubs of 
the family Malvaceae (mallows), having about 100 widely dis- 
tributed species, often called flowering maple and Chinese bell- 
flower. They are free-growing, with showy bell-shaped flowers, 
and are favourite greenhouse plants. 

They are grown as summer bedding plants but will stand no 
frost and are readily propagated from spring- or autumn-rooted 
cuttings. 

Many hybrids have variegated foliage. 

ABUTMENT, a construction in masonry designed to receive 
and resist the lateral pressure of an arch, vault or strut. When part 
of a wall it is termed a buttress (q v.). 

ABU UBAIDA (Ma'mar ibn ul-Muthannal) (728-825), 
Arabian scholar, was born a slave of J ewish-Persian parents in 
Basra. In 803 he was called to Baghdad by Harun al-Rashid. He 
died in Basra. He was one of the most learned and authoritative 
scholars of his time in the Arabic language, antiquities and stories. 
The titles of 105 of his works are mentioned in the FiJirisi, and his 
Book of Days is the basis of parts of the history of ibn al-Athir 
and of the Book of Songs , but nothing of his (except a song) 
seems to exist now in an independent form. 
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Bibitography — See Life in ibn Khallikan’s Biographical D'c<:^rz, v 
trans by M‘G de Slane (1842), vol. 111., pp 388-398, also I '> 
ziher’s Muhammedamsche Studien (Haile, 1888) , voi i., pp 194-206 

ABYDOS, ancient town of Mysia, Asia Minor, on the 
Hellespont, here scarcely a mile bioad Probably originally a 
Thracian town, it was afterwards colonized by Milesians Here 
Xerxes crossed the strait on his bodge of boats when he invaded 
Greece. Abydos is celebrated for its vigorous resistance to Philip 
V of Macedon (200 b c ), and is famed in story for the loves oi 
Hero and Leander Until late Byzantine times the toll station of 
the Hellespont, its importance was transferred to the Dardanelles 
(q v ), after the building of the “Old Castles” by Sultan Moham- 
med II ( c 1456) 

ABYDOS, one of the most ancient cities of Upper Egypt, 
about 7m west of the Nile in lat 26° io' N (railway station Al- 
Baliana) The Egyptian name was Abdu, “the hill of the symbol 
or reliquary” in which the sacred head of Osiris was preserved 
Thence the Greeks named it Abydos, like the city on the Helles- 
pont; the modem Arabic name is Arabet el Madfuneh. The his- 
tory of the city begins in the late prehistoric age, it having been 
founded by the pre-Menite kings whose town, temple and tombs 
have been found there The kings of the 1st dynasty, and some of 
the 2nd dynasty, were also buried here, and the temple w T as re- 
newed and enlarged by them Great forts were built on the desert 
behind the town by three kings of the 2nd dynasty. The temple 
and town continued to be rebuilt at intervals down to the times 
of the 30th dynasty, and the cemetery was used continuously 
In the 1 2th dynasty a gigantic tomb was cut in the rock by Sen- 
wosri (or Senusert) III Seti I. in the 19th dynasty founded a 
great new temple to the south of the town in honour of the an- 
cestral kings of the early dynasties ; this was finished by Ranieses 
II , who also built a lesser temple of his own. Mineptah added a 
great Hypogeum of Osiris to the temple of Seti. The. latest build- 
ing was a new temple of Nekhtnebf m the 30th dynasty 

The worship here was of the jackal god Upuaut (Ophois, Wep- 
woi), who “opened the way” to the realm of the dead, increasing 
from the 1st dynasty to the time of the 12th dynasty and then 
disappearing after the 18th Anher appears in the nth dynasty; 
and Khentamenti, the god of the western Hades, rises to im- 
portance in the middle kingdom and then vanishes in the 18th 
The worship here of Osiris in his various forms begins in the 12th 
dynasty and becomes more important in later times, so that at 
last the whole place was considered as sacred to him. 

The temples successively built here on one site were nine or 
ten in number, from the 1st dynasty, to the 26th dynasty (500 
b.c ). The first was an enclosure, about 30 x 50ft., surrounded 
by a thin wall of unbaked bricks. Covering one wall of this 
came the second temple of about 40ft. square in a wall about 
10ft. thick. An outer temenos (enclosure) wall surrounded the 
ground. This outer wall was thickened about the 2nd or 3rd 
dynasty. The old temple entirely vanished in the 4th dynasty, and 
a smaller building was erected behind it, enclosing a wide hearth 
of black ashes. Pottery models of offerings are found in the 
ashes, and these were probably the substitutes for sacrifices de- 
creed by Cheops (Khufu) in his temple reforms. A great clear- 
ance of temple offerings was made now, or earlier, and a chamber 
full of them has yielded the fine ivory carvings and the glazed 
figures and tiles which show the stfendid work of the 1st dynasty. 
A vase of Menes with purple in a: a hn roglvph;. in green glaze and 
the tiles with relief figures are the most important pieces. The 
noble statuette of Cheops in ivory, found in the stone chamber 
of the temple, gives the only portrait of this ruler. The temple 
was rebuilt entirely on a larger scale by Pepi I. in the 6th dynasty. 
He placed a great stone gateway to the temenos, an outer temenos 
wall and gateway, with a colonnade between the gates. His temple 
was about 40 x 50ft inside, with stone gateways front and back, 
showing that it was of the processional type. In the nth dynasty 
Menthotp (Mentuhotep) III. added a colonnade and altars. Soon 
after, Sankhkere entirely rebuilt the temple, laying a stone pave- 
ment over the area, about 45ft. square, besides subsidiary cham- 
bers. Soon after Senwosri (Senusert) I. in the 12th dynasty laid 
massive foundations of stone over the pavement of his predecessor. 
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A great temenos was laid out enclosing a much laiger area, and 
the temple itself was about three times the earlier size. 

The 1 8th dynasty began with a large chapel of Amasis I , and 
then Thothmes III built a far larger temple, about 130 x 200ft. 
He made also a processional way past the side of the temple to 
the cemetery" beyond, with a great gateway of granite Raineses 
III added a large building, and Amasis II in the 26th dynasty 
rebuilt the temple again, and placed in it a large monolith shrine 
oi red granite, finely wrought The foundations of the successive 
temples were comprised within about 18ft depth of ruins 

The temple of Seti I was built on entirely new ground^ half 
a mile to the south of the long series of temples just described 
This is the building best known as the Great Temple of Abydos, 
being nearly complete and an impressive sight The long list of 
the kings of the principal dynasties carved on a wall is known as 
the "‘Table of Abydos ” There w r ere also seven chapels for the 
worship of the king and principal gods. The temple was orig- 
inally 550ft long, but the forecourts are scarcely recognizable, 
and the part in good state is about 250ft long and 350ft wide, 
including the wing at the side Excepting the list of kings and a 
panegyric on Rameses II , the subjects are not historical but 
mythological The adjacent temple of Rameses II. was much 
smaller and simpler in plan; but it had a fine historical series of 
scenes around the outside, of which the lower parts remain A 
list of kings, similar to that of Seti, formerly stood here; but the 
fragments were sold by the French consul to the British Museum 

The royal tombs of the earliest dynasties were placed about a 
mile back on the great desert plain The earliest is about 10 x 
20ft inside, a pit lined with brick walls, and originally roofed with 
timber and matting Others also before Menes are 15 x 25ft The 
tomb probably of Menes is of the latter size After this the 
tombs increase in size and complexity. The tomb-pit is sur- 
rounded by chambers to hold the offerings, the actual sepulchre 
being a great wooden chamber in the midst of the brick-lined pit. 
Rows of small tomb-pits for the servants of the king surround 
the royal chamber, many dozens of such burials being usual By 
the end of the 2nd dynasty the type changed to a long passage „ 
bordered with chambers on either hand, the royal burial being in 
the middle of the length. The greatest of these tombs with its 
dependencies covered a space of over 3,ooosq. yards. The con- 
tents of the tombs have been nearly destroyed by successive 
plunderers, enough remained to show that rich jewellery was 
placed on the mummies, a profusion of vases of hard and valuable 
stones from the royal table service stood about the body, the 
store-rooms were filled with great jars of wine, perfumed ointment 
and other supplies, and tablets of ivory and ebony were engraved 
with a record of the yearly annals of the reigns. 

The cemetery of private persons begins in the 1st dynasty with 
some pit tombs in the town. It was extensive in the 12th and 
13th dynasties and contained many rich tombs. In the i8th-2oth 
dynasties a large number of fine tombs were made, and later ages 
continued to bury here till Roman times. 

The forts lay behind the town That known as Shunet ez Zebib 
is about 450 x 250ft over all, and still stands 30ft. high. It was 
built by Khasekhemui, the last king of the 2nd dynasty. Another 
fort nearly as large adjoined it, and ~rc 1 '‘"' u1 v rather older. A 
third fort of a squarcr form is now ; / i, the Coptic con- 
vent; its age cannot be ascertained. 

Jean Capart, Abydos: Le Temple de Seti L (Bruxelles, 1912) ; The 
Cemeteries of Abydos , 3 vols. (Egypt Exploration Fund, 1913-14). 

ABYSS, any deep place (Gr. d- ? privative, (dvcrcros, bottom), 
a bottomless depth. From the late popular abyssimus (superlative 
of Low Latin abyssus ) through the French abisme (i e., alnme ) 
is derived the poetic form abysm , pronounced as late as 1616 to 
rhyme with time. The adjective “abyssal” or “abysmal” has 
been used by zoologists to describe deep regions of the sea. In 
heraldry the abyss is the middle of an escutcheon. In the Greek 
version of the Old Testament the word represents (1) the 
original chaos (Gen. i. 2), (2) the Hebrew tehom > which is 
used also in opccalypric literature and in the New Testament for 
hell. In the Septuagint cosmography the word is applied (a) to the 
waters under the earth, and ( b ) to. the waters of the firmament 
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which were regarded as closely connected with those below. De- 
rivatively it acquired the meaning of the place of the dead. In 
Revelation it is the prison of evil spirits whence they may oc- 
casionally be let loose, and where Satan is doomed to spend i ,ooo 
years. In rabbinical cosmography the abyss is a region of Gehenna 
situated below the ocean bed and divided into three or seven 
parts imposed one above the other. In the Kabbalah the^ abyss as 
the opening into the lower world is the abode of evil spirits, and 
corresponds to the opening of the abyss to the world above. In 
general, the abyss is regarded vaguely as a place of indefinite 
extent, the abode of mystery and sorrow. 

ABYSSINIA (officially Ethiopia), an inland country and 
empire of North-east Africa lying, chiefly, between 5 0 and 15 0 
N. and 35 0 and 42 0 E. IC is bounded on the north by Eritrea 
(Italian), on the west by the Anglo-Egyptian Sudan, on the 
south-west and south by Uganda and Kenya, on the south-east 
and east by British, Italian and French Somaliland. The coast 
lands in European hands, which cut off Abyssinia from access 
to the sea, vary in width from 40 to 250 miles and are narrowest 
on the north-east border near the Red Sea. Abyssinia in the 
north is 230m. east to west, but is 900111. wide along latitude 
9 0 N , and resembles a triangle with apex north. It is divided 
into Abyssinia proper (2 e , the old Ethiopian empire consisting 
of Tigre, Amhara, Gojam and part of Shoa) with the south- 
west Galla highlands and the remainder of Shoa all forming a 
geographical unit — and cut off from it by the great Rift valley — 
and the Somaliland plateau with Harar: nearly all this country 
being surrounded by tracts of low-lying desert. The area of the 
whole State is 305,731 sq.mi., of which Abyssinian Somaliland 
covers about a third. Pop. (1939) estimated at about 9,450,000. 

PHYSICAL FEATURES 

Between the Upper Nile and the low south-west shores of the 
Red Sea and the Gulf of Aden lie elevated piateaux with mountain 
ranges. The plateaux rise abruptly from the plains, constituting 
outer mountain chains. The Abyssinian highlands are thus a 
clearly marked orographic division From Ras Kasar (iS°N ) to 
Annesley Bay (is°N.) the eastern wall of the plateau runs paral- 
lel to the Red Sea. It then turns due south and follows closely the 
line of 4 o°E. for some 400m. About 9°N. the River Hawash 
flows east through the opening of the Rift valley. The main range 
at this point trends south-west, while south of the Hawash valley, 
which is some 3,000ft. below the level of the mountains, another 
massif rises in a direct line south. The second range sends a 
chain (the Harar Hills) east to the Gulf of Aden. The two chief 
eastern ranges run parallel south by west on either side of the 
Rift valley — in which are a series of lakes — to about 3°N., the 
outer (eastern) spurs of the plateau still keeping along the line 
of 40° E. The southern escarpment of the plateau is highly ir- 
regular, but has a general direction north-west and south-east 
from 6°N. to 3°N. The western wall of the plateau, from 6°N. 
to ii°N., is precipitous. North of n°N. the hills turn more to 
the east, and fall more grcdur-fly 4 o the plains at their base. On 
its northern face also >‘'C pi: 12!'.. falls in terraces to the level 
of the eastern Sudan. The eastern escarpment has a mean height 
of 7,000 to 8,oooft, and is often precipitous. Torrents descend 
narrow deep clefts to lose themselves in the sandy coast land; 
they afford means of reaching the plateau, as alternatives to the 
easier route through the Hawash valley. On surmounting this 
rocky barrier the traveller finds that the encircling rampart rises 
little above the normal level of the plateau. The northern high- 
lands, mainly io° to I5°N., consist of Archaean rocks of mean 
height 7,000 to 7,500ft., and a deep central depression contains 
Lake Tana. Above the plateau mountain ranges rise to 12,000 
and over 15,000ft., with fantastic forms, and cut by enormous 
fissures due to erosion; some are wider, others have the opposite 
walls but 200 or 300yd. apart, and fall almost vertically thou- 
sands of feet. Numerous isolated flat-topped hills or small plateaus 
known as ambas, are left. The highest peaks are in the Simen 
(or Semien) ranges, north-east of Lake Tana, which culminate 
in a snow-covered peak, Pajan (15,160ft,). Parallel with the 
eastern escarpment the heights rise to Mt. Kollo (14,100ft.) 


south-west of Magdala. The valley between these hills and the 
eastern escarpment is one of the largest and most profound 
chasms in Abyssinia. Between Lake Tana and the eastern hills 
are Mounts Guna (13,800ft.) and Uara Sahia (13,000ft ) The 
highlands south of latitude io°N. have more open tableland than 
the northern portion and fewer lofty peaks, but the general 
character is still that of a much broken hilly plateau 
The uplands usually slope north-west and nearly all the large 
rivers flow to the Nile; the Takkaze in the north, the Abbai in 
the centre, and the Sobat in the south make up four-fifths of the 
entire drainage. The rest is carried off almost due north by the 
Khor Baraka, which occasionally reaches the Red Sea south of 
Suakin, by the Hawash, which runs out in the salt lake area near 
the head of Tajura Bay; by the Webi Shibeli and Juba, which 
flow south-east through Somaliland, though the Shibeli fails to 
reach the Indian ocean; and by the Omo, the main feeder of the 
closed basin of Lake Rudolf The Takkaze, the true upper course 
of the Atbara, falls from about 7,000ft. in the central tableland 
to 2,500ft in the tremendous crevasse through which it sweeps 
west, north, and west again, to the western terraces and the 
Sudan. During the rains the Takkaze ( i.e the “Terrible”) rises 
some 18ft. above its normal level, and at this time forms an 
impassable barrier between the northern and central provinces 
Lower down, the river has the Arab name Setit The Setit is 
joined (14 0 io'N., 36°E.) by the Atbara, formed by several 
streams of the mountains west and north-west of Lake Tana. 
The Gash or Mareb is the most northerly Abyssinian river flowing 
towards the Nile. It rises on the landward side of the eastern 
escarpment within 50 miles of Annesley Bay on the Red Sea, and 
reaches the Sudan near Kassala to lose itself in the sandy plain. 
The Mareb is dry for a great part of the year, but like the 
Takkaze has sudden freshets during rains. Only the left bank of 
the upper course of the river is in Abyssinian territory, the Mareb 
here forming the boundary between Eritrea and Abyssinia 

The Abbai or Blue Nile has its source near Mt. Denguiza in 
the Gojam highlands (about n°N. and 37°E ) and first flows 
for 70m. nearly due north to the south side of Lake Tana (q v.), 
through which it runs for some 20 miles and, escaping by a deep 
crevasse, bends in a great semicircle, east, south and north-west, 
the reverse of that of the Takkaze, down to the plains of Sennar. 
The Abbai has many perennial tributaries, of which the principal 
are the Bashilo, the Jamma, the Muger, the Gudiv, the Didessa, 
largest of all, and the Yabus. The right-hand tributaries, rising 
mostly on the western sides of the plateau, have steep slopes and 
are generally torrential; the Bolassa is perennial, and the Rahad 
and the Binder are important in flood-time. 

In the mountains and plateaux of Kaffa and Galla in south-west 
Abyssinia rise the chief affluents of the Sobat tributary of the 
Nile. The Akobo joins the Pibor, which unites with the Baro to 
form the Sobat. These rivers (which form for 250m the west or 
south-west frontiers of Abyssinia) descend in great falls, and like 
other Abyssinian streams are unnavigable in their upper courses. 
The Baro on reaching the plain affords, however, an open water- 
way to the Nile (see Nile; Sobat and Sudan). 

The chief eastward river is the Hawash, rising in the Shoan 
uplands and bending first south-east and then north-east. It 
reaches the Afar (Danakil) lowlands through a broad breach in 
the eastern escarpment of the plateau, where it is nearly 200ft 
wide and 4ft. deep, even in the dry season, and during the floods 
rises 50 or 60ft. above low-water mark, thus inundating the 
plains for many miles along both its banks. Yet it fails to reach 
the coast and after a winding course of about 500m. is lost near 
Lake Aussa, some 60 or 70m. from the head of Tajura Bay. 
From Shoa south-west to Lake Rudolf extends a chain of lovely 
upland lakes, some fresh, some brackish, some completely closed, 
others connected by short channels, the chief links in their order 
from north to south being: — Zwai, communicating southwards 
with Hora Abyata, which connects with Langana, all in the Arusi 
Galla territory; then Shala and Awusa; farther south Abaya 
(Margherita) with an outlet to a smaller tarn, Chamo, in the 
romantic Baroda and Game districts, skirted on the west by 
grassy slopes and wooded ranges (6,000 to nearly 9,000ft.); 
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Abyssinia covers 305,731 sq.ml, of which abyssinian sohaliland makes nearly a third, most of the country 

WEST OF 40 ° IS A PLATEAU FROM WHICH RISE VARIOUS MOUNTAIN RANGES. ON EVERY SIDE EXCEPT THE SOUTH THE WALLS OF 
THE PLATEAU RISE ABRUPTLY FROM THE PLAINS. IN A DAY’S JOURNEY THE TRAVELLER MAY PASS FROM TROPICAL TO ALMOST 
ALPINE CONDITIONS OF CLIMATE. EQUALLY GREAT IS THE RANGE OF THE FLORA AND FAUNA. THERE ARE FEW LARGE TOWNS 


lastly, in the Asille country, Lake Stefanie, the Chuwaha of the 
natives, completely closed and about i,8ooffc. above sea. To the 
same system obviously belongs the neighbouring Lake Rudolf 
( q.v .), larger than all the rest together. This lake receives at its 
northern end (1, 800ft. above sea level) the waters of the Ohio, 
a rapid and unnavigable perennial stream with many affluents, 
rising in the Shoa highlands and falling 6,oooft. in its course of 
370m. The chief rivers of Somaliland (q.v.), Webi Shibeli and 
Juba (q.v.)> rise on the south-eastern slopes of the Abyssinian 
escarpment and most of their course is through Abyssinian 
territory. 

GEOLOGY 

The East African tableland is continued into Abyssinia, the 
following formations being represented: — 

Archaean. — Metamorphic rocks, the main mass of the table- 
land, are exposed in every deep valley in Tigre and along the 
Blue Nile. Mica schists are most prevalent. Hornblende schists 
also occur and a compact felspathic rock in the Suris defile. The 
foliae of the schists strike north and south. 

1— H 


Trlassic^ (?)*— In the region of Adigrat the metamorphic 
rocks are invariably overlain by white and brown sandstones, 
unfossiliferous, and attaining a maximum thickness of 1, oooft. 
They are overlain by the fossiliferous limestones of the Antalo 
group. Around Chilga and Adigrat coal-bearing beds occur, which 
Blanford suggests may be of the same age as the coal-bearing 
strata of India. The Adigrat sandstone possibly represents some 
portion of the Karroo formation of South Africa. 

Jurassic. — The fossiliferous limestones of Antalo are generally 
horizontal, but much disturbed when interstratified with trap 
rocks. The fossils are all characteristic Oolite forms and include 
a species of Hemicidarts, Pholadomya, Ceromya, Trigonia and 
Alaria. 

t Igneous Rocks.— Above a height of 8,000ft. the country con- 
sists of bedded traps belonging to two distinct and unconformable 
groups. The lower (Ashangi group) consists of basalts and 
dolerites often amygdaloidal. Their relation to the Antalo lime- 
stones is uncertain, but Blanford considers them to be not later 
in age than the Oolite. The upper s (Magdala group) contains 
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much thick trachytic rock lying perfectly horizontally, and giv- 
ing rise to a series of terraced ridges characteristic of central 
Abyssinia. They are interbedded with unfossiiiferous sandstones 
and shales. Of more recent date (probably Tertiary) are some 
igneous rocks, rich in alkalis, in parts of southern Abyssinia. Still 
more recent are the basalts and ashes west of Massawa and 
around Annesley Bay, and known as the Aden volcanic series. The 
older igneous rocks have suffered severe denudation, giving deep 
and narrow ravines, sometimes to a depth of 3,000 to 4,000ft. 

Climate. — Somaliland and the Danakil lowlands are hot and 
dry with semi-desert conditions; the lower basin of the Sobat 
is hot, swampy and malarious. But over most of Abyssinia, as 
well as the Galla highlands, the climate is very healthy and 
temperate. The .country libs wholly within the tropics, but its 
nearness to the equator is counterbalanced by the elevation of 
the land. In the deep valley of the Takazze and Abbai, and 
generally below 4,000ft., conditions are torrid and fevers preva- 
lent. On the uplands, however, the air is bracing and the nights 
very bleak. The mean range of temperature is between 6o° and 
8o°. On the higher mountains the climate is Alpine. The atmos- 
phere on the plateaus is exceedingly clear. In addition to varia- 
tion in climate with elevation, the year may be divided into two 
main seasons, the dry ( baga ) from Oct. to mid-June, and the 
rainy ( karamt ), caused by the south-west monsoon, from mid- 
June to the end of September. There is also a period of so-called 
“little rains,” generally about March. 

The incidence of the rains varies slightly in different parts of 
the country, the rain moving from north to south; the average 
annual rainfall at Addis Ababa over a period of 25 years 
amounted to 1,200mm.; it is on the whole rather lighter in the 
north. The rainy season is of great importance not only to 
Abyssinia but to the countries of the Nile valley, as the pros- 
perity of the eastern Sudan and Egypt is largely dependent upon 
the Abyssinian rainfall. 

Flora and Fauna. — As in a day’s journey the traveller may 
pass from torrid to almost Alpine conditions of climate, so great 
also is the range of flora and fauna. In the valleys and lowlands 
vegetation is dense, but the plateaus are comparatively bare, 
with thinly scattered trees and bushes. The glens and ravines 
are often thickly wooded, and offer a delightful contrast to the 
open downs. These conditions are particularly characteristic in 
the north; in the south the upland vegetation is more luxuriant. 
The date palm, mimosa, wild olive, giant sycamores, junipers 
and laurels, the myrrh and other gum trees (gnarled and stunted, 
these flourish most on the eastern foothills), a magnificent pine 
(the Natal yellow pine, which resists the attacks of the white 
ant), the fig, orange, lime, pomegranate, peach, apricot, banana 
and other fruit trees; the grape vine (rare), blackberry and rasp- 
berry; the cotton and indigo plants, and occasionally the sugar 
cane, are all found. There are in the south large forests of 
valuable timber; and tbe coffee plant is indigenous in the Kaffa 
country, whence it takes its name. Many grasses and flowers 
abound. Large areas in the highlands are covered by the Kosso 
tree, which grows from 30 to 40ft. high and has abundant pend- 
ant red blossoms ; the flowers and the leaves are prized for medic- 
inal purposes. The fruit of the kurarina, found almost exclu- 
sively in Shoa, yields a black grain highly esteemed as a spice. 
On the tableland a great variety of grains and vegetables are culti- 
vated. A fibrous plant, the sansevieria, grows wild in the semi- 
desert regions of the north and south-east. 

Elephant and rhinoceros are found in low-lying districts, 
especially in the Sobat valley. The hippopotamus and crocodile 
inhabit many of the rivers and lakes, in some of which otters 
of large size are plentiful. Lions abound in the low countries and 
in Somaliland. Leopards, spotted and black, are numerous and 
often large; hyaenas are found everywhere and are hardy and 
fierce; lynx, wolf, wild dog and jackal are also common. Boars 
and badgers are more rarely seen. The giraffe is found in the 
west; the zebra and wild ass frequent the lower plateaux and the 
rocky hills of the north. Antelopes and gazelles of many varieties 
are numerous in most parts and include greater and lesser kudu 
(both rather rare), oryx, duiker, gemsbuck, hartebeest, gerenuk 


(the most common— it has long thin legs and a camel-like neck), 
klip-springer, found on the high plateaus as well as in the lower 
districts, and the dik-dik, the smallest of the antelopes, rarely 
over 10 lb., common in the low countries and the foothills. The 
rarest of all these is the nyala. The civet is found in many parts 
but chiefly in the Galla regions. Squirrels and hares, monkeys, 
notably the guereza, gelada, guenon and dog-faced baboon, range 
abundantly from the warm lowlands to heights of 1 0,000ft. 
Eagles, vultures, hawks, bustards and other birds of prey, par- 
tridges, duck, teal, guinea-fowl, sand-grouse, curlews, woodcock, 
snipe, pigeons, thrushes and swallows are very plentiful. A fine 
variety of ostrich is common. Among birds prized for plumage 
are the marabout, crane, heron, blackbird, parrot, jay, and many 
sun-birds of extraordinary brilliance. Serpents are not numerous 
but several are poisonous. The bee’s honey is an important part 
of the people’s food. The locust is a pest. There are thousands 
of varieties of butterflies and other insects. 

ADMINISTRATION AND INDUSTRY 

Provinces and Towns.— The ancient provincial divisions of 
Abyssinia (Amhara, Tigre, Gojam, Shoa, etc.) are for the most 
part now mere geographical expressions, having been broken up 
into smaller governorships with the exception of the ancient king- 
dom of Gojjam, enclosed by the great bend of the Abbai, wnich 
is still a single governorship. The more important provinces 
number about 20, of which may be mentioned: Gojam, North 
and South Tigre, Bagemdir, Harar, Salale, Waag and Lasta and 
Jimma. Each is divided into sub-districts and further subdivided 
into groups of villages. With the exception of the capital, Addis 
Ababa (q.v.), Harar, and Diredawa, there are no towns of any 
size in Abyssinia. Centuries of almost continual warfare between 
the provinces help to account for the absence of large towns ; 
also royal residences have changed frequently on exhaustion of 
fuel supplies. The earliest capital appears to have been Aksum 
( q.v.), in Tigre, where there are extensive mins. Gondar in 
Amhara was the capital from the middle ages' to the middle of 
the 19th century. Addis Ababa in Shoa, the capital since 1892, has 
about 1 so, 000 inhabitants, Diredawa 30,000 and Harar 25,000 

None of the other towns has a permanent population exceeding 
6,000 to 10,000, but several have large periodic markets. In Tigre 
are Aduwa (17m. E. by N. of Aksum) , Aksum, Adigrat, Makale 
and Antalo. The three last are near the eastern escarpment of 
the high plateau on the direct road South from Massawa to Shoa. 
West of Adigrat is the monastery of Debra-Damo, a most cele- 
brated sanctuary. 

In Amhara are Magdaia ( q.v .), formerly the residence of 
King Theodore, and the place of imprisonment of the British 
captives in 1866; Debra-Tabor (“Mount Tabor”), the chief royal 
residence under King John in a strong strategic position, over- 
looks the fertile plain east of Lake Tana about 8,620ft. above 
sea. Amba-Mariam, a fortified station midway between Gondar 
and Debra-Tabor near the north-east side of Lake Tana, with 
a population of 3,000, has the famous shrine and church dedicated 
to St. Mary, whence the name Mahdera-Mariam (“Mary’s 
Rest”). It was a royal residence, and is an important market 
and place of pilgrimage, a few miles south-west of Debra-Tabor; 
Sokota, a great central market, capital of Waag, is at the con- 
vergence of several main routes. In Shoa are: Ankober, formerly 
the capital of the kingdom, Debra-Birban (“Mountain of Light”), 
once a royal residence; Liche (Litche), one of the largest market 
towns in the south. Lfeka, the largest market in Galialand, com- 
municates direct with Gojam, Shoa and other parts of the 
empire. Anderacha, the commercial centre of Kaffa, and Jiren, 
capital of the neighbouring province of Jimma, attract traders 
from surrounding provinces. 

^ Communications. — There is a single line of railway from 
Jibuti to Addis Ababa (486m.) but, outside the capital, there 
are no roads for wheeled traffic. Transport is by mules, donkeys, 
pack-horses and (in the lower regions) camels. Telegraph lines 
connect Addis Ababa and several important towns of the North 
with Massawa, Harar and Jibuti. There is also a telephonic 
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service, but outside Addis Ababa, the capital, it is subject to fre- 
quent interruption. 

Agriculture*-—' The soil is exceedingly fertile and agriculture 
is extensively followed; in the lower regions maize, durra, wheat, 
barley, rye, Jeff, pease,, cotton and sugar-cane are grown. Teff, 
a kind of millet with pinhead grains, is the common bread grain. 
The low grounds also produce a grain, tocussa, from, which black 
bread is made. Certain oleaginous plants, the suf, nuc and selite 
(no European equivalents for the native names), and the ground- 
nut, are largely grown. The castor bean grows wild, the green 
castor in the low, damp regions, the red castor at medium alti- 
tudes. The kat plant, a medicinal tonic, is largely grown in Harar 
province. On the higher plateaus the chief crops are wheat, 
barley, teff, peppers, vegetables of all kinds and coffee. Above 
io,oooft. one finds barley, oats, beans and occasionally wheat. 
Of all cereals teff and barley are the most widely and generally 
grown. In the high plateaus sowing begins in May, in the lower 
plateaus and the plains in June, but where the summer is long 
and rain abundant sowing and reaping are going on at the same 
time. Most regions yield two, many three, crops a year. 

Stock. — The land is admirably adapted for stock raising; enor- 
mous herds of cattle estimated at from 10 to 15 million head 
are found in Abyssinia, of which the most remarkable are the 
immensely long horned Sanga or Galla oxen. Most cattle are of 
i ne*. zebu or hump-backed variety, but there are also two breeds — 
one large, the other resembling the Jersey cattle— which are 
straight-backed. Sheep, of which there are also immense flocks, 
belong to the short and fat-tailed variety. The majority are not 
wool-bearing, but in one district a very small black sheep is raised 
for wool. The small mountain breed of sheep weigh no more than 
20 to 3olb. apiece. Goats are of both the long and short-haired 
varieties, those from the Arusi Galla country having fine silky 
hair sometimes i6in. long. Large quantities of butter, generally 
rancid, are made from the milk of cows, goats and sheep. In the 
Leka province small black pigs are bred in considerable numbers. 
The horses (very numerous) are strong and only about 14 hands 
high. The best breeds come from the Shoa uplands. The ass is 
also small and strong ; and the mule, bred in large numbers, is of 
excellent quality, and, both as a transport animal and as a mount, 
is preferred to the horse. The mule, which averages 12 hands, 
thrives in every condition of climate, is fever-proof, travels over 
the most difficult mountain passes with absolute security and 
carries a load of from 150 to 2oolb. 

Minerals.-— In the south and west provinces placer gold mines 
along the water-courses are worked by Callas as an industry 
subsidiary to tending their flocks and fields. In the Wallega dis- 
trict veins of gold-bearing quartz and finds of platinum have 
been reported. Iron, coal, potash and other minerals are found. 
Rock-salt is obtained from the province of Tigre. 

Trade and Currency .—The small progress in the economic 
and commercial development may be attributed to disturbed 
political conditions (until quite recently), the lack of communi- 
cations, bad methods of taxation, suspicion of foreign enterprise 
and currency difficulties. Some European commercial enterprises 
have been started and there are indications that the Government 
will be able to give more sympathetic attention in the future 
to this. A Belgian company has acquired the alcohol monopoly, 
but is meeting with great difficulties; a Franco-Belgian company 
has been formed for cotton cultivation, two Belgian companies 
are developing large coffee plantations in addition to a few small- 
er undertakings. Banking is a monopoly of the Bank of Abys- 
sinia (a branch of the National Bank of Egypt) under charter 
of Emperor Menelek. 

The total trade approximates £2,500,000 annually. The chief 
exports are coffee and hides, and the principal imports, salt, 
cotton fabrics and hardware. The main channel of trade is the 
Franco-Ethiopian railway, from Addis Ababa to the port of 
Jibuti in French Somaliland. The principal trade routes with 
the Sudan are via Gambela, Gallabat and Roseires. Other trade 
routes are through the Italian colony of Eritrea to Massawa, 
and through Harar to Berbera In British Somaliland. The cur- 
rency is the Maria Theresa and Menelek dollars of a nominal 
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value of about 2s., but in parts of the country bars of salt or 
even cartridges are used. 

Government. — The political institutions are of a feudal 
character, and within their provinces the rases and other chiefs 
exercise large powers. The empress and regent have a number 
of ministers and a council of elders of the Crown. The legal 
system ( Feta Negast) is a strange combination of various origins 
based on the Mosaic Code; the chief judicial officer is the Afa 
Negus (breath of the king). From all decisions there is an ap- 
peal to the throne. The powerful Abyssinian Church (q.v.) is pre- 
sided over by the Abuna , always a Copt nominated from Egypt. 
The priests, an ignorant body, teach the scriptures in Giz, a 
tongue understood by very few. Apart from this and two schools 
in Addis Ababa, for which a few European teachers have been 

Introduced, education Is practi- 
cally non-existent. The Abyssin- 
ian calendar divides the year into 
12 months of 30 days each, fol- 
lowed by one month of five days 
(six in leap year). The year 
begins on 1st Maskaram, our 
Sept. 11 (12 in the European 
year preceding our leap year) 
and is then seven years behind 
the European year; from Jan. 1 
to Sept. 10 it is eight years be- 
hind. The land is not held in fee 
simple but is subject to the con- 
trol of the throne or the church. 
Revenue is derived from a 10%. 
customs duty on imports, and 
from a levy on all forms of pro- 
ductions; but as the provincial 
governors receive no salaries the 
receipts of the central Govern- 
ment are subject consequently to 
fluctuations. (C. F. R.) 

Defence. — The early history of Abyssinia was marked by the 
struggles of an early Christian community against pagan and 
Mohammedan invaders. Early Portuguese records (1520-27) 
contain some entries of military interest. King Theodore (b. 
1 Si 8) first conceived the idea of organizing an Abyssinian army 
on European lines. His power was broken in 1868 by an expedi- 
tion under Lord Napier of Magdaia* sent to the succour of Eur- 
opeans whom he had made prisoner. ( See also Egypt: Egypt 
and Sudan Campaigns, 1882-1 goo). 

In March 1896 Theodore’s successor Menelek successfully de- 
fended the country against an Italian invading force, 200,000 
men responding to his call to arms. 

In time of war every able-bodied Abyssinian is expected to 
serve. 

_ According to estimates, about 250,000-500,000 Abyssinians 
(including a small standing army) could be equipped with modem 
rifles, but lack of commissariat would prevent a large force from 
keeping the field long. 

From 1890 onwards various expedients had been adopted ineffec- 
tively by the European Powers to limit the import of arms. 

Under the terms of a treaty concluded in May 1902 an area 
near Itang (Baro river) bordering the Sudan cannot be used for 
any military purpose (State Papers, vol. 95, p. 467). (G. G. A.) 

HISTORY 

Early Records. — Abyssinia, or at least the northern portion 
of It, was included in the tract of country known to the ancients 
as Ethiopia, the northern limits of which reached at one time 
to about Syene. The connection between Egypt and Ethiopia 
was in early times very intimate, and occasionally the two coun- 
tries were under the same ruler, so that the arts and civilization 
of the one naturally found their way into the other. In early 
times, too, the Hebrews had commercial intercourse with the 
Ethiopians; and according to Abyssinian tradition the que$n of 
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Sheba who visited Solomon was a monarch of their country , 
and from their son Menelek the kings of Abyssinia claim descent. 
During the Captivity many of the Jews settled here and brought 
with them a knowledge of the Jewish religion. Under the Ptole- 
mies, the arts as well as the enterprise of the Greeks entered 
Ethiopia, and led to the establishment of Greek colonies. Out of 
these Greek colonies appears to have arisen the kingdom of 
Auxume which flourished from the ist to the 7th century a.d. 
and was at one time nearly coextensive with Abyssinia proper. 
The capital Auxume and the seaport Adulis were then the chief 
centres of the trade with the interior of Africa in gold dust, ivory, 
leather, aromatics, etc. At Axum, the site of the ancient capital, 
many vestiges of its former greatness still exist; and the ruins 
of Adulis, which was once a seaport on the bay of Annesley, are 
now about 4 "miles from the shore ( see the article, 
Ethiopia). 

Introduction of Christianity.-— Christianity was introduced 
into the country by Frumentius ( q.v .), who was consecrated first 
bishop of Ethiopia by St. Athanasius of Alexandria about a.d. 330. 
From the scanty evidence available it 
would appear that the new religion at first 
made little progress, and the Axumile kings 
seem to have been among the latest con- 
verts. Towards the close of the 5th cen- 
tury a great company of monks established 
themselves in the country, and since that 
time monachism has been a power among 
the people and not without its influence 
on the course of events. In the early part 
of the 6th century the king of the Homer- 
ites, on the opposite coast of the Red Sea, 
having persecuted the Christians, the em- 
peror Justinian I. requested the king of 
Auxume, Caleb or El-Esbaha, to avenge 
their cause. He accordingly collected an 
army, crossed over into Arabia, and con- 
quered Yemen (c. 525), which remained 
subject to Ethiopia for over 50 years. Abyssinian lady wear . 
This was the most flourishing period in ing white shamma (the 
the annals of the country. The Ethiopians national toga) with 
possessed the richest part of Arabia, coloured stripes 
carried on a large trade, which extended as far as India and 
Ceylon, and were in. constant communication with the Greek 
empire. Their expulsion from Arabia, followed by the conquest 
of Egypt by the Mohammedans in the middle of the 7th century, 
changed this state of affairs, and the continued advances of the 
followers of the Prophet at length cut them off from almost every 
means of communication with the civilized world; so that, as 
Gibbon says, “encompassed by the enemies of their religion, the 
Ethiopians slept for near a thousand years, forgetful of the world 
by whom they were forgotten.” About a.d. 960, a Jewish prin- 
cess, Judith, conceived the design of murdering all the members 
of the royal family, and of establishing herself in their stead. 
During the execution of this project, the infant, king was carried 
off by some faithful adherents, and conveyed to Shoa, where his 
authority was -acknowledged and the Solomonean dynasty ruled 
for about 300 years; while Judith reigned for 40 years over the 
rest of the kingdom after which a usurping dynasty of Lasta held 
the reins of power (except in Shoa) until in 1268 the kingdom 
was restored to the royal house in the person of Yekuno Amlak. 

Advent of the Portuguese.— Towards the close of the 15th 
century the Portuguese missions into Abyssinia began. A belief 
had long prevailed in Europe of the existence of a Christian king- 
dom in the far east, whose monarch was known as Prester John, 
and various expeditions had been sent in quest of it. Among 
others who had engaged in this search was Pedro de Covilham, 
whc arrived in Abyssinia in 1490, and, believing that he had at 
length reached the far-famed kingdom, presented to the negus, 
or emperor of the country, a letter from his master the king of 
Portugal, addressed to Prester John. Covilham remained in the 
country, but in 1507 an Armenian named Matthew was sent by 
the negus to the king of Portugal to request his aid against the 


Mohammedans. In 1520 a Portuguese fleet, with Matthew on 
board, entered the Red Sea in compliance with this request, and 
an embassy from the fleet visited the negus, Lebna Dengel or 
Dawit (David) II, and remained in Abyssinia for about six 
years. One of this embassy was Father Francisco Alvarez, from 
whom we have the earliest and not the least interesting account 
of the country. Between 1528 and 1540 armies of Mohamme- 
dans, under the renowned general Mohammed Gran (probably a 
Somali), entered Abyssinia from the low country to the south- 
east, and overran the kingdom, obliging the emperor to take ref- 
uge in the mountain fastnesses. In this extremity recourse was 
again had to the Portuguese, who sent a fleet, under the command 
of Stephen da Gama, from India, which arrived at Massawa in 
Feb. 1541. In the July following a foree of 450 musqueteers, 
under the command of Christopher da Gama, younger brother of 
the admiral, left the fleet and marched into the interior, and being 
joined by native troops were at first successful against the enemy; 
but they were subsequently defeated, and their commander taken 
prisoner and put to death (Aug 1542). On Feb. 21, 1543, how- 
ever, Mohammed Gran was shot in an engagement and his forces 
totally routed. After this, quarrels arose between the negus and 
the Portuguese, who now wished the emperor publicly to profess 
himself a convert to Rome, which the negus refused to do. The 
Jesuits who had accompanied or followed the da Gama expedition 
into Abyssinia, and fixed their headquarters at Fremona (r&ar 
Adowa), were oppressed and neglected, but not actually expelled. 
In the beginning of the 17th century Father Pedro Paez arrived 
at Fremor\a, a man of great tact and judgment, who soon rose 
into high favour at court, and gained over the emperor to his faith. 
He directed the erection of churches, palaces and bridges in dif- 
ferent parts of the country, and carried out many useful works. 
His successor Mendez was a man of much less conciliatory man- 
ners, and the feelings of the people became strongly excited 
against the intruders, till at length, on the death of the negus, 
Socinius or Seged L, and the accession of his son Fasilidas in 
1633, they were all sent out of the country, after having had a 
footing there for nearly a century and a half. 

Penetration of European Travellers.— The French physi- 
cian C. J. Poncet, who went there in 1698, via Sennar and the 
Blue Nile, was the only European that afterwards visited the 
country before Bruce in 1769. James Bruce’s main object was 
to discover the sources of the Nile, which he was convinced lay 
in Abyssinia. Accordingly, leaving Massawa in Sept. 1769, he 
travelled via Axum (Aksum) to Gondar, and was well received by 
King Tekfe Haimanot II. He accompanied the king on a warlike 
expedition round Lake Tana, crossing the genuine Blue Nile 
(Abbai) close to its point of issue from the lake. On a second 
expedition of his own he proved to his own satisfaction that the 
river originated some 40m. S.W. of the lake at a place called Geesh 
(Nov. 4, 1770). He showed that this river flowed into the lake, 
and left it by its now well-known outlet. In 1805 the first British 
mission under Lord Valentia and Mr. Henry Salt was sent to 
conclude an alliance with Abyssinia and obtain a port on the Red 
Sea in case France secured Egypt by dividing up the Turkish 
Empire with Russia. This mission was succeeded by many trav- 
ellers, missionaries and merchants of all countries. Prominent 
amongst them were Dr. C. T. Beke (q.v.) who did much to ex- 
tend geographical knowledge of the country from 1840 to 1843, 
and Mr. Mansfield Parkyns (1843-46) who mote the most 
interesting book on the country since Bruce. 

In 1830 Protestant missionary enterprise was begun by Samuel 
Gobat and Christian Kugler, who were sent out by the Church 
Missionary Society and were well received by the Ras of Tigre, 
but in 1838 most of the missionaries were obliged to leave the 
country owing to the opposition of the native priests. Later on, 
however (1856), Bishop Gobat conceived the idea of sending lay 
missionaries who would engage in secular occupations as well as 
missionary work. Their secular work appears to have been the 
more appreciated, and King Theodore employed them as work- 
men and established them at Gaffat, near his capital. 

Position of the Negusa Nagast. — In order to obtain a clear 
view of native Abyssinian history, as distinct from the visits and 
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influence of Europeans, it must be borne in mind that during the 
last 300 years, and indeed for a longer period, for the old chron- 
iclers may be trusted to have given a somewhat distorted view 
of the importance of the particular chieftains with whom they 
came in contact, the country has been merely a conglomeration 
of provinces and districts, ill defined, loosely connected and gen- 
erally at war with each other. Of these the chief provinces have 
been Tigre (northern), Amfaara (central), Gojam (north western) 
and Shoa (southern). The seat of government, or rather of over- 
lordship, has usually been in Amhara, the ruler of which, calling 
himself negusa nagast (king of kings, or emperor), has exacted 
tribute, when he could, from the other provinces. The title of 
negusa nagast has been to a considerable extent based on the 
blood in ^ the veins of the claimant. All the emperors have based 
their claims on their direct descent from Solomon and the queen 
of Sheba; but it is needless to say that in many, if not in most, 
cases their success has been due more to the force of iheir arms 
than to the purity of their lineage. Some of the rulers of the 
larger provinces have at times been given or have given them- 
selves, the title of negus or king, so that on occasion as many as 
three, or even more, neguses have been reigning at the same time; 
and this must be borne in mind by the student of Abyssinian 
history in order to avoid confusion of rulers. The whole history 
of the country is, in fact, with a few bright intervals due to the 
efforts of some of the more enlightened monarchs, one gloomy 
record of internecine wars, barbaric deeds and unstable govern- 
ments, of adventurers usurping thrones, only to be themselves 
unseated, and of raids, rapine and pillage. 

Thus, for example, though the Empire had been re-united 
under Yekuno Amlak of the Solomonean dynasty in 1268, the 
overlordship of the Negus or Negusa Nagast (king of kings) had 
become purely nominal by the 18th century, and the rulers of 
Tigre and Amhara alternately held the real power. Between 
these two quasi-kingdoms there was perpetual hostility and much 
fighting, but without definite results until Kassa (later King 
Theodore of Magdala fame) appeared on the scene. 

KING THEODORE 

Origin and Rise. — Li j Kassa was bom in Kwara, a small dis- 
trict of Western Amhara, in 1818. His father was a small local 
chief, and his unde was governor of the districts of Dembea, 
Kwara and Chelga between Lake Tana and the undefined N.W. 
frontier. He was educated in a monastery, but preferred a more 
active life, and by his talents and energy came rapidly to the 
front. On the death of his uncle he was made chief of Kwara, 
but in consequence of the arrest of his brother Bilawa by Ras Ali. 
he raised the standard of revolt against the latter, and, collecting 
a large force, repeatedly beat the troops that were sent against him 
by the ras (1841—47). On one occasion peace was restored by 
his receiving Tavavich, daughter of Ras Ali, in marriage; and 
this lady is said to have been a good and wise counsellor during 
her lifetime. He next turned his arms against the Turks, in the 
direction of Massawa, but was defeated; and the mother of Ras 
Ali having insulted him in his fallen condition, he proclaimed his 
independence. As his power was increasing, to the detriment of 
both Ras AH and Ubie, these two princes combined against him, 
but were heavily defeated by him at Gorgora (on the southern 
shore of Lake Tana) in 1853. Ubie retreated to Tigre, and Ras 
Ali fled to Begemeder, where he eventually died, Kassa now 
ruled in Amhara, but his ambition was to attain to supreme power, 
and after conquering Gojam and Tigre, he proclaimed himself 
negusa nagast of Ethiopia under the name of Theodore III. He 
now turned Ms attention to Shoa which still remained unsubdued. 

Struggle with Shoa.— -Retracing our steps for a moment in 
that direction, we find that in 1813 Sahale (or Sella) Selassie, 
younger son of the preceding ruler of Shoa, Wassen Seged, had 
proclaimed himself king of Ifat, Shoa and the Galla. His reign 
was long and beneficent, and by his wise measures and personal 
generosity, and by extending his hospitality to Europeans, he 
brought his country within the closer ken of civilized European 
powers. During his reign he received the missions or Major W. 
Cornwallis Harris, sent by the governor- general of India (1841), 
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and IvL Rochet d’Hericourt, sent by Louis Philippe (1843), with 
both of whom he concluded friendly treaties on behalf of their 
respective governments He was succeeded in 1847 by his eldest 
son, Haile Melikot, who, by increasing his dominions at the ex- 
pense of the Galla, and by concluding a treaty with Ras Ali 
against Kassa in 1850 determined the latter to crush him at the 
earliest opportunity. 

Thus it was that in 1855 Kassa, under the name of the emperor 
Theodore, advanced against Shoa with a large army. Dissensions 
broke out among the Shoans, and after a desperate and futile at- 
tack on Theodore at Debra-Berhan, Haile Melikot died of ex- 
haustion and fever, nominating with Ms last breath his n -year- 
old son Menelek as successor (Nov 1S55) After a hard fight, 
Menelek was defeated and handed over to tl^e negus, taken to 
Gondar and there trained in Theodore’s service. 

Decline of Power. — Theodore had by then reached the zenith 
of his career. He is described as being generous to excess, free 
from cupidity, merciful to his vanquished enemies, and strictly 
continent, but subject to violent bursts of anger and possessed of 
unyielding pride and fanatical religious zeal. He was also a man 
of intelligence, superior to those among whom he lived, with 
natural talents for governing and gaining the esteem of others. 
He had, further, a noble bearing and majestic walk, a frame ca- 
pable of enduring any amount of fatigue, and is said to have been 
“the best shot, the best spearman, the best runner, and the best 
horseman in Abyssinia.” Unfortunately, success turned his head, 
and he lost certain good influences around him by the death of his 
good queen Tavavich, and the murder by rebels of his two English 
friends and advisers, W. C. Plowden and J. T Bell, whose deaths 
he avenged by the slaughter of 2,000 of the rebels 

His union with his second wife, Terunish, the proud daughter 
of the late Ras of Tigre, was a most unhappy one. and he seems 
to have given himself over to intoxication and lust, and to have 
exercised the most terrible cruelty in his campaigns against the 
Galla and the various districts in which rebellions broke out 
against him. This exhausted his strength and resources, and such 
of the country as he still dominated groaned under his heavy 
exactions. 

Quarrel with Great Britain.— In Oct. 1862, Captain Cam- 
eron, who had been appointed in Feb. of that year to succeed 
Mr. Plowden as British consul, was sent home by Theodore, with 
a letter to the queen of Great Britain, which reached the Foreign 
Office on Feb 12, 1S63 This letter was put aside and no answer 
returned, and to this in no small degree are to be attributed the dif- 
ficulties that subsequently arose with that country. In Nov. des- 
patches were received from England, but no answer to the em- 
peror’s letter, and this, together with a visit paid by Captain 
Cameron to the Egyptian frontier town of Kassala, greatly of- 
fended him. Accordingly in Jan. 1864 Captain Cameron and his 
suite, with Messrs. Stern and Rosenthal, were cast into prison. 
When the news of this reached England, the government resolved, 
when too late, to send an answer to the emperor’s letter, and se- 
lected Mr. Hormuzd Rassam to be its bearer. The British party 
on arrival at the king’s camp in Damot, on Jan. 25, 1866, were 
received with all honour, and were afterwards sent to Kwarata, on 
Lake Tana, there to await the arrival of the captives. The latter 
reached Kwarata on March 12 and everything appeared to pro- 
ceed favourably. A month later they started for the coast, but 
had not proceeded far when they were all brought back and put 
into confinement. The Europeans, although detained as prisoners, 
were not at first unkindly treated; but in the end of June they 
were sent to Magdala, where they were soon afterwards put in 
chains, suffered hunger, cold and misery, and were in constant 
fear of death. Meanwhile one of them, Mr. Flad, had been sent 
by Theodore with a letter to Queen Victoria, asking for European 
workmen and machinery, and with a view if possible to effect the 
release of the prisoners by conciliatory measures, Mr. Flad was 
sent back, with some artisans and machinery, and a letter from 
the queen, stating that these would be handed over to Ms majesty 
on the release of the prisoners and their return to Massawa. This, 
however, failed to influence the emperor, and the British Govern- 
ment at length saw that they must have recourse to arms. # 



ABYSSINIA 


7 ^ 

Sir Robert Napiers Expeditioa*— In July 1867 it was re- 
solved to send an army into Abyssinia to enforce the release of 
the captives, under Sir Robert Napier (1st Baron Napier of Mag- 
dala). The landing-place selected was Mulkutto (Zula), on 
Annesley Bay, the point of the coast nearest to the site of the 
ancient Adulis, and we are told that “the pioneers of the English 
expedition followed to some extent in the footsteps of the adven- 
turous soldiers of Ptolemy, and met with a few faint traces of this 
old-world enterprise” (C. R Markham). The force amounted to 
upwards of 16,000 men, besides 12,640 belonging to the transport 
service, and followers, making in all upwards of 32,000 men. 
The task necessitated a march over 400 miles of a mountainous 
and little-known country, inhabited by savage tribes, to the camp 
or fortress of Theodore. The commander-in-chief landed on Jan. 
7, 1 868, and soon after the troops began to move forward through 
the pass of Senate, and southward through the districts of Agame, 
Tera, Endarta, Wojerat, Lasta and Wadela. 

In the meantime the power of Theodore in the country was 
rapidly waning. Shoa had already shaken off his yoke; Gojam 
was virtually independent; Walkeit and Simen were under a rebel 
chief; and Lasta, Waag and the country about Lake Ashangi 
had submitted to Wagshum Gobassie, who had also overrun Tigre 
and appointed Dejaz Kassai his governor The latter, however, in 
1867 rebelled against his master and assumed the supreme power 
of that province. At the time when the British troops made 
their appearance in the country Theodore had thus been reduced 
to great straits. His army, which at one time numbered over 
100,000 men, was rapidly deserting him, and he could hardly 
obtain food for his followers. He resolved to quit his capital 
Debra-Tabor, which he burned, and set out with the remains of 
his army for Magdala. During this march he displayed an amount 
of engineering skill in the construction of roads, of military talent 
and fertility of resource., that excited the admiration and aston- 
ishment of his enemies. 'But after a heavy defeat near Magdala 
on April 10, Theodore sent Lieut. Prideaux, one of the captives, 
and Mr. Flad, accompanied by a native chief, to the British camp 
to sue for peace. Answer was returned, that if he would deliver 
up all the Europeans in his hands, and submit to the queen of 
Great Britain, he would receive honourable treatment. The cap- 
tives were liberated and sent away, and accompanying a letter to 
the British general was a present of 1,000 cows and 500 sheep, the 
acceptance of which would, according to Eastern custom, imply 
that peace was granted. Through some misunderstanding, word 
was sent to Theodore that the present would be accepted, and he 
felt that he was now safe; but in the evening he learned that it 
had not been received, and despair again seized him. The next 
day, April 13, Magdala was stormed and taken, practically with- 
out loss, and within they found the dead body of the emperor, 
who had fallen by his own hand. The inhabitants and troops were 
subsequently sent away, the fortifications destroyed, and the town 
burned. The queen Terunish having expressed her wish to go back 
to her own country, accompanied the British army, but died dur- 
ing the march, and her son Alamayahu, the only legitimate son of 
the emperor, was brought to England, as this was the desire of his 
father. 1 The success of the expedition was in no small degree 
owing to the aid afforded by the several native chiefs through 
whose country it passed, and no one did more in this way than 
Dejaz Kassa or Kassai of Tigre. In acknowledgment of this, 
several pieces of ordnance, small arms and ammunition, with 
much of the surplus stores, were handed over to him, and the 
British troops left the country in May 1868. 

THE EMPEROR MENELEK IL 

Early Struggles as King of Shoa. — It is now tim e to return 
to the story of the young prince Menelek, who, as we have seen, 
had been nominated by his late father as ruler of Shoa, but was 
in Theodore's power in Tigre. In 1865, he took advantage of 
Theodore's difficulties with the British government and escaped 
to Workitu, queen of the Wollo Galla country. The emperor, 

*He was subsequently sent to school at Rugby, but died in Ms 19th 
year, on Nov. 14, 1879. He was buried at St. George’s Chapel, Wind- 
sor. 


who held as hostage a son of Workitu, threatened to Ml! the boy 
unless Menelek were given up; but the gallant queen refused, and 
lost both her son and her throne. The fugitive meanwhile arrived 
safely in Shoa, and was there acclaimed as negus. For the next 
three years Menelek devoted himself to strengthening and disci- 
plining his army, to legislation, to building towns, such as Liche 
(near Debra-Berhan), Worra Hailu (Wollo Galla country), etc., 
and to repelling the incursions of the Galla On the death of 
Theodore (April 13, 1868) many Shoans, including Ras Barge, 
were released, and Menelek began to feel himself strong enough 
to undertake offensive operations against the northern princes 
But these projects were of little avail, for Kassai of Tigre, had 
by this time (1872) risen to supreme power in the north With 
the help of the rifles and guns presented to him by the British, 
he had beaten Ras Bareya of Tigre, Wagshum Gobassie of Am- 
hara and Tekla Giorgis of Gondar, and after proclaiming himself 
negusa nagast under the name of Johannes or John, was now 
preparing to march on Shoa. Here, however, Menelek was saved 
from probable destruction through the action of Egypt. This 
power had, by the advice of Werner Munzingen then the Swiss 
governor of Massawa, seized and cccepKc :r. 1$' 2 the northern 
province of Bogos, and, later on, insisted on occupying Hamasen 
also, for fear Bogos should be attacked John, after futile pro- 
tests, collected an army, and with the assistance of Ras Walad 
Michael, hereditary chief of Bogos, advanced against the Egyp- 
tian forces, who were under the command of one Arendrup, a 
Dane. Meeting near the Mareb, the Egyptians were beaten in 
detail, and almost annihilated at Gundet (Nov. 13, 1875). An 
avenging expedition was prepared in the spring of the following 
year, and, numbering 14,000 men under Ratib Pasha, Loring 
(American), and Prince Hassan, advanced to Gura and fortified 
a position in the neighbourhood. Although reinforced by Walad 
Michael, who had now quarrelled with John, the Egyptians were 
a second time (March 25, 1876) heavily beaten by the Abyssin- 
ians, and retired, losing an enormous quantity of both men and 
rifles. Colonel C. G. Gordon, governor-general of the Sudan, was 
now ordered to go and make peace with John, but the king had 
moved south with his army, intending to punish Menelek for 
having raided Gondar whilst he, John, was engaged with the Egyp- 
tians. Menelek’s kingdom was meanwhile tom in twain by se- 
rious dissensions on the subject of the succession, but on the ap- 
proach of John, the Shoans united for a time against their 
common enemy. After a few skirmishes, however, they melted 
away, and Menelek was obliged to submit and do obeisance to 
John.^ The latter behaved with much generosity, but at the same 
time imposed terms which effectually deprived Shoa of her inde- 
pendence (March 1878). In 1879 Gordon was sent on a fresh 
mission to John on behalf of Egypt; but he was treated with 
scant courtesy, and was obliged to leave the country without 
achieving anything permanent. 

Advent of the Italians.----The Italians now come on the 
scene. Assab, a port near the southern entrance of the Red Sea, 
had been bought from the local sultan in March 1870 by an Ital- 
ian company, which, after acquiring more land in 1879 and 1880, 
was bought out by the Italian Government in 1882. In this year 
Count Pietro Antonelh was despatched to Shoa in order to im- 
prove the prospects of the colony by treaties with Menelek and 
the sultan of Aussa ; but both John and Menelek became uneasy 
when Beilul, a port to the north of Assab Bay, was occupied by 
the Italians in Jan. 1885, and Massawa taken over by them from 
Egypt in the following month. This latter act was greatly re- 
sented by the Abyssinians, for by a treaty concluded with a Brit- 
ish and Egyptian mission under Admiral Hewett and Mason 
Pasha in the previous year, free transit of goods was to be allowed 
through this port. In Jan. 1887, the Abyssinians, in consequence 
of a refusal from General Gene to withdraw his troops, sur- 
rounded and attacked a detachment of 500 Italian troops at 
Dogaii, killing more than 400 of them Reinforcements were sent 
from Italy, whilst in the autumn the British Government stepped 
in and tried to mediate by means of a mission under Mr. (after- 
wards Sir Gerald) Portal. His mission, however, proved abortive, 
and after many difficulties and dangers he returned to Egypt at 
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the end of Lhe year. John was killed in battle against the der- 
vishes in March 1889, when Menelek immediately claimed the 
Empire of Abyssinia, The new emperor brought Abyssinia for the 
first time under a single rule, doubled the size of the Empire by 
extensive conquests, and began development on European lines. 

The Italian envoy Count Antonelli was with Menelek when he 
claimed the throne, and promptly concluded with Mm (May 2, 
1889) on behalf of Italy a friendly treaty, to be known hereafter 
as the famous Ucciaili treaty. In consequence of this the Italians 
occupied Asmara, made friends with Mangasha, reputed son and 
heir of King John, and received Ras Makonnen (Ras of Harar, 
which province had been conquered by Menelek in Jan. 1887), 
Menelek’s nephew, as his plenipotentiary in Italy; thus it seemed 
as though hostilities between the two countries had come to a 
definite end. As, however, the Italians became more and more 
friendly with Mangasha and Tigre the apprehensions of Menelek 
increased, till at last, in Feb. 1893, he wrote denouncing the Ucci- 
alli treaty, which differed in the Italian and Amharic versions. Ac- 
cording to the former, the negus was bound to make use of Italy 
as a channel for communicating with other powers, whereas the 
Amharic version left it optional. Meanwhile the dervishes were 
threatening Eritrea. A fine action by Colonel Arimondi gained 
Agordat for Italy (Dec. 21, 1893), and a brilliant march by Colonel 
Baratieri resulted in the acquisition of Kassala (July 17, 1894). 

War with Italy.— -On his return Baratieri found that Manga- 
sha was intriguing with the dervishes, and had actually crossed the 
frontier with a large army. At Koatit and Senafe (Jan. 13-15, 
1895) Mangasha was met and heavily defeated by Baratieri, who 
occupied Adigrat in March. But as the year wore on the Italian 
commander pushed his forces unsupported too far to the south. 
Menelek was advancing with a large army in national support of 
Mangasha, and the subsequent reverses at Amba-Alagi (Dec. 7, 
1895) and Makale (Jan. 21, 1896) forced the Italians to fall back. 

Reinforcements of many thousands were meanwhile arriving at 
Massawa, and in Feb. 1896 Baratieri took the field at the head of 
over 13,000 men. Menelek’s army, amounting to about 90,000, had' 
during this time advanced, and was occupying a strong position at 
Abba Garima, near Aduwa (or Adowa). Here Baratieri attacked 
Mm on March 1, but the difficulties of the country w r ere great, and 
one of the four Italian brigades had pushed too far forward. This 
brigade was attacked by overwhelming numbers, and on the re- 
maining brigades advancing in support, they were successively cut 
to pieces by the encircling masses of the enemy. The Italians lost 
4,600 white and nearly 3,000 native troops killed and wounded; 
the number of prisoners was estimated at between 2,500 and 3,000. 
The Abyssinians’ casualties were far greater. General Baldassera 
advanced with a large body of reinforcements to avenge this de- 
feat, but, beyond the peaceful relief of Adigrat no further opera- 
tions took place. On Oct. 26 following, a provisional treaty of 
peace was concluded at Addis Ababa, annulling the treaty of 
Ucciaili and recognizing the absolute independence of Abyssinia. 
(See Italy: History and Somaliland.) 

Consolidation and Extension of the Empire.— The war, so 
disastrous to Italy, attracted the attention of all Europe to Abys- 
sinia and its monarch, and numerous missions, two Russian, three 
French, and one British, were despatched to the country, and 
hospitably received by Menelek. The British one, under Mr. Ren- 
nell Rodd (later Lord Rennell), concluded a friendly treaty with 
Abyssinia (May 15, 1897). 

In 1898 Menelek subdued Mangasha and later conducted a 
number of expeditions in different parts of the country, notably 
against the Galla, and added immense provinces to the empire. An 
important treaty was concluded on May 15, 1902, between Eng- 
land and Abyssinia for the delimitation of the Sudan- Abyssinian 
frontier. Menelek, in addition, agreed not to obstruct the waters of 
Lake Tana, the Blue Nile or the Sobat, so as not to interfere with 
Nile irrigation. A combined British-Abyssinian expedition (Mr. 
A. E. Butter’s) was dispatched in 1901 to propose and survey a 
boundary between Abyssinia on the one side and British East 
Africa and Uganda on the other; and the report of the expedition 
was made public by the British Government in Nov. 1904. It was 
followed in 1908 by an agreement defining the frontiers concerned. 


It is also an interesting fact that between 1899 and 1904 .the 
Abyssinians co-operated with the British in their campaigns 
against the “Mad Mullah” of Somaliland by sending joint expedi- 
tions on no less than four occasions. 

Growth of European Influence.—' The first concession for a 
railway was the one from the coast at Jibuti (French Somaliland) 
to the interior, granted by Menelek to a French company in 1894- 
Difficulties arose over the continuation of the railway to Addis 
Ababa and beyond, and the proposed internationalization of the 
line. These difficulties, which hindered the work of construction 
for years, were composed (so far as the European Powers inter- 
ested were concerned) in 1906 by the terms of an Anglo-French- 
Italian agreement, signed in London on Dec. 13 of that year. 

Meanwhile the country slowly developed in, parts and opened 
out cautiously to European influences and most of the Powers 
appointed representatives at Menelek’s capital, the British 
mrMstcr-p 1 "Mootrr.tiiry and consul-general, Lieut.-Colonel Sir 
j. L. Harrington, Having been appointed shortly after the British 
mission in 1897. But Ras Makonnen, the most capable and civi- 
lised of Menelek’s probable successors, died in March 1906, and 
Mangasha died kier :r. me same year; the question of the suc- 
cession therefore opened up the possibility that, in spite of 
recent civilizing influences, Abyssinia might still relapse in the 
future into its old state of conflict. The Anglo-F rench-Italian 
agreement of Dec. 1906, referred to above, contained provisions 
in view of this contingency. The preamble of the document 
declared that it was the common interest of the three Powers 
“to maintain intact the integrity of Ethiopia,” and Article I. 
provided for their co-operation in maintaining “the political 
and territorial status quo in Ethiopia.” Should, however, the 
status quo be disturbed, the Powers were to concert to safe- 
guard their special interests. The terms of the agreement were 
settled in July 1906, and its text forthwith communicated to the 
negus. * (E. Gl.; C. F. R.) 

From 1908 to the War with Italy.— For the first 8 of these 
years (1908-1916) chaos reigned, i. e., during the regency of 
Menelek s widow Taitu and Ras Tessama, and the rule of the Em- 
peror Lej Yasu; during the next 12 years, 19 16-19 28— the period 
of combined rule of Menelek’s daughter Zauditu as Empress with 
Ras Tafari (later the Emperor Haile Selassie) as Regent — -matters 
improved to some extent in spite of constant intrigue between the 
progressive party, supporting the Regent, and the reactionary ele- 
ments led by the Empress; during the last 8 years Tafari, first of 
all as King (1928-1930). later as Emperor (1930-1936), had be- 
gun to introduce a measure of reform and progress into Ms back- 
ward and unruly empire. 

First Period— 1908 - 1916 . — Menelek had in 1908 nominated as 
his successor Lej Yasu (bom 1896) under the regency of one of 
the more enlightened Abyssinian chieftains, Ras Tessama. But 
the constant strife between Menelek’s wife Taitu, the Regent, 
and the boy Emperor, made ordered government impossible. The 
enforced retirement of Taitu in 1910, the death of Tessama in 
19x1, and the complete assumption of power in that year by Yasu, 
merely drove matters from bad to worse. 

By Ms misgovemmenfc, Ms tyrannical and dissolute conduct, 
and particularly by Ms inclination to Islam, Lej Yasu mortally 
affronted his own subjects, intensely proud as they were and are 
of their 15 centuries of Christian tradition. His support of the 
“Mad Mullah” of Somaliland, who claimed Mm as a cousin, and 
Ms efforts to build up a federation of Muslim states, anti-ally in 
its sentiments, also estranged the sympathies of the three great 
Powers with possessions bordering on Abyssinia. In September, 
1916, he was excommunicated by the Abuna, the head of the Abys- 
sinian Church. The great Rases, thus relieved of their oath of 
fealty, formally deposed Mm, and proclaimed Zauditu, a daughter 
of the Emperor Menelek, bom in 1876, as Empress, and Dajaz- 
mach Tafari, bom July 17, 1891, son of Menelek’s nephew, Ras 
Makonnen, as Regent of the empire, heir to the throne ai|d Ras of 
Rases. Heavy fighting followed. Lej Yasifs father, Ras Mfkael of 
Wollo Galla, raised large Galla forces to aid his son, but the 
troops of the deposed ruler were defeated with great slaughter at 
Sagalle on October 27, 1916. Ras Mikael was taken prisoner and 
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Lej Yasu became a wanderer, first of all in the Danakil country 
and later in the province of Tigre. He was taken prisoner by 
Tafari in 1921, and kept in chains until his death in 1 935 - 

Second Period — 1916 - 1928 .- — The dual nature of the adminis- 
tration of empress and regent stimulated intrigue among the 
powerful Rases and provincial governors, who had fallen back into 
a state of semi-independence during the preceding years of mis- 
rule, and made effective control difficult to exercise. In spite of 
this, however, and of sporadic fighting with Lej Yasu s followers, 
Ras Tafari made substantial progress in administrative improve- 
ment; he was, however, hampered by a thoroughly bad and in- 
effective, though onerous, financial system, and an entire absence 
of men of integrity and ability to support and execute his ideas. 

His distrust of -the intentions of the great European limitrophe 
powers — England, France, and Italy — made him slow to grant 
concessions to or to accept financial or advisory assistance from 
nationals of these powers, and this further hindered development. 

It was largely on account of this distrust of his neighbours that 
Ras Tafari strove for the admission of Abyssinia to the League 
of Nations, which he achieved in 1923. This step was criticized 
as being premature in view of the backward state of development 
of the country, and was, in fact, opposed at first by the British 
representatives but ultimately approved, largely owing to the 
strong support accorded by the French. 

Feeling more secure both internally and externally, as a result 
of the League membership, Ras Tafari felt able to leave Abys- 
sinia and visit the principal European countries in 1924. Shortly 
afterward he appealed to the League against the Anglo-Italian 
agreement regarding spheres of influence in Abyssinia, concluded 
in December 1925, which he regarded as a violation of Abyssinian 
rights A visit of the duke of Abruzzi to Addis Ababa in 1927 
was followed by the signature during the following year of an 
Italo- Abyssinian arbitration treaty of “perpetual friendship,” and 
of a further agreement between the two countries providing for 
the cession to Abyssinia of the port of Assab, and for the con- 
struction of a road thence to the capital. This instrument, how- 
ever, was neither published nor implemented. 

Meanwhile, on October 7, 192S, Tafari caused himself to be 
proclaimed king with all power in his hands, leaving Zauditu to 
retain a nominal position as empress. On April 3, 1930, Zauditu 
died, and on November 2 of that year Tafari was crowned em- 
peror. 

Third. Period — 1928 - 1936 . — From the moment when Ras Ta- 
fari assumed full power in 1928 he worked unceasingly and with 
a greater measure of success than before for the development of 
Abyssinia. Progress was, however, slow in view of the factors 
already described, which still existed albeit to a lesser extent. 
Such administrative reforms as were introduced, e.g , the estab- 
lishment of ministries, and the creation of a “parliament,” were 
more theoretical than real, and had little actual effect, all power 
remaining, in fact, in the hands of the emperor, who however, 
added to his effective control of the country by removing the last 
of the hereditary provincial governors, Ras Hailu of Go jam, who 
led a rebellion against him in 1932 in favour of the deposed em- 
peror Lej Yasu. Minor reforms in the way of educational insti- 
tutions, road construction, etc., were carried out; but the financial 
system remained practically untouched. 

Strengthened in his belief that the external position of Abys- 
sinia was safeguarded by membership in the League of Nations, 
the emperor manifested little inclination to meet the views of 
Italy, which country was pressing for development on the lines 
of the Anglo-Italian Agreement of 1925 and otherwise, and was 
engaged in ever increasing activity in Eritrea, Italian Somaliland 
and along the Red sea generally. 

The jQ^tteeak of the War with Italy. — Wal Wal, an ob- 
’ scure jM]||^Treaxvthe ill-defined Abyssinian-Italian Somaliland 
f ron^^^fhough’^^'%d in Abyssinia by most maps, had been 
occu^dby Italiaii*^to#s for several years without protest from 
Ab|.™|ai^ll||fpfi|Npyssinian frontier delimitation commis- 
sioil^lqrted by of Abyssinian troops, arrived there on 

N 0 came into touch with the Italians, owing 
to whiWe^atti^Qe thfc'Britisn -mission withdrew. Italian and Abys- 


sinian troops remained facing each other at Wal Wal until on 
December 5, 1934, firing took place; nine months later, m Sept 
1935, the arbitrators appointed by the League of Nations agreed 
unanimously that neither side was guilty of aggression. _ 

As the gravity of the issues likely to be raised by this incident 
became apparent, strenuous efforts to maintain peace .were made 
by various countries, notably by England,, both directly and 
through the machinery of the League of Nations. In Dec. 1934- 
Abyssinia had notified the League of Nations of the Wal Wal .in- 
cident, and had appealed for League intervention under Article 
XI of the Covenant in Jan. 1935. In that month the two countries 
ostensibly agreed to seek a settlement; but, no agreement having 
been reached by March, Abyssinia invoked Article XV, and later 
demanded arbitration under the treaty with Italy of 1928. 

A conference between England, France and Italy was held in 
Paris on August 15 to 18 but they failed to find any basis of 
agreement A committee of five, appointed by the League of 
Nations on Sept. 6 to formulate proposals, reported on the 18th, 
Abyssinia agreed to open negotiations on the basis of these pro- 
posals but Italy refused them. Then, when war broke out on 
October 3, the League condemned Italy as the aggressor, and pro- 
ceeded to elaborate in October, and put in force on November. 18, 
1935, a scheme of financial and economic “sanctions” against 

Italy. * 

Bitter feeling was aroused in Italy by these measures, and the 
international aspect of the situation was rendered more delicate 
owing to the dispatch by Italy in September of large reinforce- 
ments to Libya; which was followed by the sending to Egypt by 
England of considerable numbers of troops and much war ma- 
terial, and the strengthening of the British fleet in the Mediter- 
ranean. 

On November 6, the League committee of eighteen had adopted 
a resolution in favour of oil, steel and coal sanctions, and on No- 
vember 25 this was supported by Rumania and Russia. But on 
December 13, the committee adjourned further consideration of 
the proposed oil sanction, which in fact was never imposed. No 
country appeared to be willing to consider the imposition of mili- 
tary sanctions. 

Proposals for a peace settlement on the basis of certain territorial 
cessions by Abyssinia to Italy were formulated between Sir Samuel 
Hoare, British foreign secretary, and Pierre Laval, representing France, 
on December 8 ; submitted to Abyssinia on the 10th ; and published on 
December 13. These had been approved by the British government, 
which, however, abandoned them on December 18 in view of the 
strong adverse public opinion in England. 

On March 3, 1936 the League committee of thirteen issued an appeal 
to both belligerents to cease hostilities. This, however, was unavailing, 
and on April 20 Ihe League council adjourned until May 11, by which 
time the war was over. At the session held during the week commenc- 
ing June 29 (which was addressed by Emperor Haile Selassie in per- 
son) the League decided to recommend the raising of the sanctions 
which had been imposed on Italy as these had failed, to achieve their 
purpose, but refused to recognize the Italian occupation of Abyssinia. 
Sanctions were raised in July. After that, several of the powers previ- 
ously represented in Abyssinia by legations replaced them by consu- 
lates, tacitly admitting the change in status, although no general or spe- 
cific recognition of Italy’s possession had been given. (C. F. R.) 

FROM ITALIAN AGGRESSION TO THE NEW 
INDEPENDENCE 

Military Operations. — During the period of negotiations. Italy 
utilized the first nine months of 1935 in equipping and assembling a 
large army in Eritrea and Somaliland, so that it started the cam- 
paign well prepared and with an immense superiority in every form 
of modern armament. The Abyssinians, to avoid any appearance of 
provocation, ordered mobilization only after Italian troops had crossed 
the frontier, without any official declaration of war, on Oct. 3. The. 
Abyssinians were completely inferior in equipment especially because 
the democratic powers had again and again refused the demands of 
the emperor to be allowed to buy modern armaments. Thus the Ital- 
ians, moving from Eritrea in the north and from Somaliland in the 
south, under General de Bono, who had been appointed commander 
in chief in Jan. 1935, had an easy task. Nevertheless it took them, in 
spite of their technical superiority and the general backwardness of 
Ethiopian organization, seven months to defeat the Ethiopian forces. 
As a result of slow progress General de Bono, an old time fascist, was 
replaced on Nov. 28 by General Badoglio. Nor was General Graziani, 
commanding the southern army, more successful. He could take the 
principal town of that part, Harar, oniy on May 8, while the northern 
army entered the capital, Addis Ababa, on May 1936, The emperor 
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had flown on die night of May i, and sailed via Palestine to Sinope 
wl o. „ e Hr in F^gkr- 7 

. ’-C indo. Domination.' — Italy annexed Abys- 

sinia on May 9, 1936, and the king of Italy was n — rmpeior 
of Abyssinia. On June 1, 1936, the colony of ' Africa 

(Africa Orientale Italiana) was created coirm::s:r.g AH ssmm Entiea 
and Italian Somaliland under one vicerov ana civiacn :n«.o f.,; prov- 
inces Eritrea with the capital of Asmara, Amhara \rA v i d c A— 
of Gondar; Galla with the capital of Jimma, Harar v* J . 2 
of the same name , Somaliland with the capital of 2 r . :< ' 

sixth province, Siioa, was later added. Each province was under a 
governor. ^ The whole area was 665,977 so mi with 12,100,000 in* 
habitants in 1939. The capital, Addis /’ha oa " d.i about 150,000 in- 
habitants, formed a district of its own. 

The Italian occupation of the country was placed first under Mar- 
shal Badoglio as ‘"ccicy who, however, was succeeded after a few 
weeks by Marsha. ", " . On Nov. 20, 1937, Punce Amedeo of 

Savoy, duke of Aosta, became viceroy The Italian administration 
tried to improve the economic production of the country and built a 
number of good motor roads Yet m spite of very large Italian forces 
maintained in the country, the hbv- - an* continued to fight for their 
independence. Unrest did not <e some of the less accessible 
part? of the country, and it was kept alive by the cruel methods which 
t. e ftuC'Sts applied. In March 1937 bombs weic thiown at Addis 
Ababa which wounded the viceroy. As a result the Italians established 
a reign of terror and thousands of natives were massacied and exe- 
cuted. Though a number of Italian settlers weie brought to Ethiopia, 
the country m no way fulfilled the great economic expectations which 
the fascists had hci aided to the world in 19^ By the beginning of 
1930 the Italian fascists raised the demand for the annexation of 
French Somaliland with the port of Djibouti, to Italian East Africa 

Abyssinia in World War II.— With the outbreak of World 
War II in 1939 the importance of Abyssinia for Italian strategy 
increased considerably, :*e A was generally supoosed, as the fas- 

cists had often given to understand, that, in case of Italy's entrance 
into the conflict, Italian armies from Libya and Abyssinia would take 
the British position m Egypt and the Sudan into a great pincer move- 
ment and thus definitely establish the longed-for great Italian empire. 
On May 9, 1940, the anniversary of the prcFa-natier of the new em- 
pire, bellicose and boastful speeches wAc* wuc ^ the fascists in 
Rome and Count Grand! declared that the Italian people “powerful 
m its arms, strong m its right, conscious of its mission, formed from 
the Alps to the Indian ocean a compact army of 45,000,000 soldiers.” 
When on June 10 Italy declared vai against “the plutocratic and re- 
actionary democracies of the west,” it became however, quickly clear 
how unfounded the fascist boasts had been and on how weak feet of 
clay the proud Italian empire in Abyssinia was built. 

The complete inefiic'ency 0: the numerically superior Italian naval 
forces in the Mediterranean, which for the first year of the war left 
the control of the sea in British hands, was responsible for the cuttmg 
off of the Italian army in Abyssinia from home supply. Nevertheless 
there was a very considerable Italian army in Abyssmia, magnificently 
equipped, at least on paper. ( See World War XX.) 

Tlie Liberation of Abyssinia.-— On July 12, 1940, the British 
government officially recognized Ethiopia as an ally and or jr.Ved it- 
liberation in case of victory. Emperor Haile Selassie left C vat. r. 
in the same month and began to organize Ethiopian resistance from 
the Sudan. It is true that the Italians, as a Jesuit of their great numer- 
ical superiority, were able to occupy, in Aug. 1940, British Somaliland. 
But soon the tide was to turn. The Italians had to abandon Kassala, 
the only town in the Sudan near the frontier, which they succeeded in 
occipwng in 1940. On Jan. 15, 1941 Emperor Haile Selassie crossed 
the border into Ethiopia; patriot forces began to gather around him 
and played an important role in the liberation of their country A 
British army under General Sir Alan Gorier. C*.~r..ngrivn :_:o-vc vom 
the south into Italian Somaliland The optratiu nar.et. h” ch- ei:o of 
January and by the end ox March noi only rati too wroD of ifa’ian 
Somaliland been captured, but also British Somaliland reconquered. 

Meanwhile British forces from the Sudan, who under General Platt 
had entered Eritrea, had made their victory secure by the capture of 
Cheren on March 27, and of Asmara on March 31. The patriot aimics 
under the emperor bad approached from Debra Ma^kos the centre of 
the country which was thieatened simultaneously from the south by 
General Cunningham’s quick advance On April 6 the capital, Addis 
Ababa, was in British hands The Italian troops under the duke of 
Aosta withdrew to the nouh and resisted for a few weeks longer be- 
fore they surrendered at Amba Alagi on May 19. Two major pockets 
of resistance remained, at Jimma in the south under General Pietro 
Gazzera and at Gondar in the north under General Ocgfithno Nad. 
The last to surrender was that at Gondar. This fortifu ' s position re- 
taken by storm by patriot troops on Nov. 27. Thus tlu enJe : in 
a complete disaster for fascist Italy, the dream of empire had gone, 
the rated IlaLan domination of Abyssinia was over and the liberty of 
the ancient empiie could be restored. More than 100,000 Italians 
were taken prisoners, among them the duke of Aosta, The British 
victory made the Suez canal safe from attack from the south, and 
opened the Red sea to American shipments for Egypt and the mid- 
dle east. In Dec. 1941 the American government began to build a 
great supply base in Eritrea. 


On Ma> 5, 1941 Emperm Halle 5 v lassie re-entered Adclis Ababa, 
exactly five years after the Italians had t u e city. He had 

been the first of the heads of state evpelie _ v conquerors and 
foiced to go into exile. He was also the first to return. As a legacy 
from the time of the Italian occupation he found, a modernized capita! 
and much — ,r m road communications which with ^ British 

help will . . .1- odernization of Abyssinia’s administration, the 

great task set before the emperor For a transitory period a dual 
Biitish and Abyssinian control was instituted There were about 40,000 
Italian civilians m the country. It should be pointed out that in spite 
of the easily understandable feelings of the Ethiopians against their 
fascist oppressors, no serious disorders occuired and the Italian civil- 
ians continued their occupations peacefully until circumstances made 
their evacuation 

On Feb 3, 194. ■ q - foreign secretary announced the con- 
clusion of a two-~ c~r - c r between Biitam and Abyssinia which 

provided for a - . . 4 . h r; mission* and British advise! s to the 
empeior, a loan of $10,000,000 and the piesencc oi British judges in 
Ethiopian courts. R G Howe was appointed British minister to 
Abyssinia, and at the end of Aug. 1942 the Abyssinian minister, 
Avalla Gabre, ai rived m London. At the same time all British tioops 
leit Ab> ssima, as the pacification of the country had been completed 
and the new native administration firmly established. (H Ko.) 

See James Biuce, Travels to Discover the Source of the Nile (1790) , 
A. B W\lde, Modern Abyssinia (rqoi), a valuable volume, Poweil- 
Cotton, A Sporting Tup though Abyssinia (1902) , Duchesne-Fournet, 
Mission en Ethiopie (1909), which contains a useful Irbhozmr: 1 '} G 
Montandon, An pays Ghimirm (Neuchatel, 1913), ~ . mna.atune 
In Abissinia (1914); L de Castio, Nella Tara dei Negus (19x5), a 
good general I -vri, . . Majoi Maydon, Snnen , its Heights and 
Abysses (1925- '< the mountainous northern country; C. F. 

Rey, T V'v r-m. - ' Abyssmia as it is Today (1923) and In the Country 
of the c ■ 2 ,J ,1927), two books embodying a comprehensive study 
of the country as the icsult of four joumejs then. ... .nc ^ Hou-en. 
Seven Yeais in Southern Abyssinia (1927), a valuable record of 
borderland difficulties; C. F Rey, The Real Abyssinia (1935), a com- 
•"“e^r.siv; descnption up to war with Italy 

geographical information, see the Geographical Journal 
(London) — H Weld Blundell, “A Journey thiough Abyssinia” (vol 
vc 1900) and “Exploration in the Abbai Basin” (vol. xxvh, 1906) , 
Yrr.o-c Hod- or., ‘Southern Abyssmia” (Feb. 1919) and “Notes on 
Abyssinian Lakes” (July 1922); Major Athill, “Through S W. Abys- 
sinia to the Nile” (Nov. 1920) ; C. F Rey, “Abyssinia of To-day” 
(Sept. 1922) and “A Visit to Gudrn and Gojarn” (June 1926). 

For history, see the Hakluyt Society’s translation of The Portu- 
guese ** 4 byssinia (1902) ; Handbook No 29 prepared by 

the > « o.iV.. s.cton of the foreign office (1920); Sir E Hertslet’s 
Map of Africa by Treaty for treaties up to 1896; Sir E. W. Budge, 
A History of Ethiopia (1928) ; C. F. Rev, The Romance of the Portu- 
guese in Abyssmia (1929). 

Political questions are referred to by H Le Roux, Menehk el nous 
(1901); CharlesJMichel, La Question d’EGiiotf* (1905); T. Lennox 
Giimour, The Ethiopian Railway and r ':c pvj'r* (1906); Pierre 
Myrv. UEHncpie et ?es convoitises allemandes (1917) and V Empire 
la (1924), G. E. Underhill, in the Quarterly Review (Jan. 

1922), C. F. Rey, Edinburgh Review (Oct. 1926). 

ABYSSINIAN CHURCH* As the chronicle of Axum re- 
lates, Christianity was adopted in Abyssinia in the 4th century. 
About a.d. 330 Frumentius was made first bishop of Ethiopia by 
Athanasius, patriarch of Alexandria. Little is known of church 
history down to the period of Jesuit rule, which broke the connec- 
tion with Egypt from about 1500 to 1633. 

Early in the 16th century the church was brought under the in- 
fluence of a Portuguese mission. The initiative in the Roman 
Catholic missions to Abyssinia was taken by Portugal, as an inci- 
dent in the struggle with the Muslims for the command of the 
trade route to India by the Red sea. In 1507 Matthew, or 
Matheus, an Armenian, had been sent as Abyssinian envoy to 
Portugal to ask aid against the Muslims, and in 1520 an embassy 
under Dom Rodrigo de Lima landed in Abyssinia. 

Generally the Abyssinians agree with the Copts in ritual and 
practice {see Copts) . The Septuagini was translated into the 
literary language, which is used for all services, though hardly 
understood. Saints and angels are highly revered, if not adored, 
but graven images are forbidden. Fasts are long and rigid. Con- 
fession and absolution, strictly enforced give great power to the 
priesthood. Pilgrimage to Jerusalem is a r_..gMus cmy and covers 


many sms. 

For an account written shortly before World War 
The Ah \ simian Church (1909). The account of AWanv 
and edited ioi the Hakluyt Society by Lord Stanley m 
the title Narrative of the Portuguese Jpmhassy to ' 


: 
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ACACIA— ACADEMIES 


With reference to present social and political conditions, see Abyssinia. 
On the architecture, see J. €. Hotten, Abyssinia Described (1868), and 
(especially with reference to monuments cf heathen origin) Bent, The 
Sacred City of the Ethiopians (1896). 

ACACIA, a genus of trees and shrubs belonging to the pulse 
or pea family (Leguminosae, sub-family Mimosoideae), com- 
prises a group of about 550 species widely distributed over the 
warmer regions of the world, but particularly abundant in Aus- 
tralia and Africa. The leaves are usually twice compounded 
(bipinnate, see fig.) ; in some in- 
stances, notably with Australian 
species indigenous to arid locali- 
ties, the leaflets are suppressed, 
their stalks (petioles) then be- 
coming flattened --and acquiring 
the physiological functions of 
leaves. These stalks are com- 
monly vertically disposed, an 
orientation which precludes the 
inception of intense sunlight, 
thus apparently preventing in- 
jury through the retardation of 
excessive surface evaporation. 

The small, frequently fragrant 
flowers are arranged in rounded 
or elongated clusters. The sev- 
eral seeded pod-like fruits are 
either flattened or cylindrical, 
often with constrictions between 
the seeds. Sharp spines arm the 
branchlets of many forms. 

True gum arabic is the prod- 
uct of Acacia Senegal , a native 
of both east and west ^tropical 
Africa. The Indian A." arabica 
yields a similar gum, but of inferior quality. Catechu ( q.v .) or 
cutch is procured from A . catechu and several other species. Ex- 
tractions from finely divided wood of this tree are employed in 
dyeing khaki cloth. 

The barks of most acacias are rich in tannin. Babul or babool, 
derived from A. arabica , is used in northern India for tanning. 
The Australian wattle barks, but especially golden wattle (A. 
Pycnantha .), silver wattle (A. dealbata ), and tan wattle ( A . de - 
currens), are important sources of tannin and collectively form 
an important article of export. The fruit pods of neb-neb (A. 
nilotica) and other African species are other sources of this 
astringent. Seeds of the South American A. niopo are processed 
and used as snuff. 

A few acacias are productive of valuable timber. Australian 
blackwood (A. melanoxylon) is a highly figured wood of cabinet 
rank. Myall (A homalophylla, also Australian) yields a fragrant, 
decorative wood. Koa (A. koa) y a native of the Sandwich 
Islands, produces ? handsomely figured wood known to many 
through its use in the man uf? c;cre of ukuleles. A. heterophylla 
from Mauritius and Bourbon is another excellent timber tree. 
The biblical shittah tree (. 4 . seyed) is also a member of this group 
Species noted for their heavily developed spines include the 
Australian kangaroo-thorn (. A . annata), the African camel-thorn 
(A. gimffae ), and the Central American bull-thorn acacia (A. 
sphaerocephala ). The large thorn-like stipules of A. spadicigera 
(Centra! America) are hollow and provide shelter for ants which 
feed on leaf-stalk secretions and curious food-bodies at the tips 
of leaflets. Sweet acacia (A jarensiana) of the southwestern 
United Stales ha* been introduced into India and southern Eu- 
rope Its fragiant, yellow flowers are used in making perfume. 

The term acacia has been applied to species of the genus 
Robinia (qv.) t also a member of the Leguminosae. The Ameri- 
can black locust ( Robinia pseudoacacia) is the false acacia so 
widely cultivated in milder parts of Britain. (E. S. Hr.) 

. ACAD^MIE NATIONALB DE MUSIQUE, the offi- 
cial title of the Paris Opera, also known as the Theatre National 
de FOpera, founded by Louis XIV in 1669 and the most famous 
institution of its land in the world. Lully, an Italian by birth but 


naturalized as a Frenchman, was the first composer ol note asso- 
ciated with the Academic, of which he obtained control in 1672. 
Later Rameau became director and produced there nearly all of 
his many operas, and he was succeeded by Gluck as ruling spirit 
with Piccimii as his rival. Other eminent composers prominently 
identified with the Paris Opera subsequently included Spontini, 
Cherubini, Rossini, Meyerbeer, Auber, Gounod, Saint-Saens and 
Massenet. The present building of the Paris Opera, opened in 
1875 and one of the most magnificent of its kind in existence, 
succeeded two others, both of which were destroyed by fire. 
Closely associated with the Paris Opera is the Conservatoire de 
Musique, founded in 1784 under the name ficole royale de chant 
et de declamation for the purpose of training opera singers and 
later widened in scope to include musical teaching and training of 
every kind. 

ACADEMIES* The word “academy” is derived from “the 
olive grove of Academe, Plato’s retirement” ( see under Academy, 
Greek). The schools of Athens after the model of the Academy 
continued to flourish almost without a break for nine centuries till 
they were abolished by a decree of Justinian “Academy,” in its 
modem acceptation, may be defined as a society or corporate 
body having for its object the cultivation and promotion of litera- 
ture, of science and of art, either severally or in combination, 
undertaken for the pure love of these pursuits, with no interested 
motive. Modem academies, moreover, have, almost without Ex- 
ception, some form of public recognition; they are either founded, 
endowed or subsidized, or at least patronized, by the supreme 
head of the State. The term “academy” has been loosely used in 
modem times. In the 18th century it was frequently adopted by 
schools run by dissenters, and the name is often found attached 
to the public schools in Scotland and Northern Ireland We are 
only concerned here, however, with those institutions which are 
of historical importance in their various spheres. 



BY COURTESY OF THE METROPOLITAN MUSEUM OF ART 


A RENAISSANCE CONCEPTION OF A GREEK ACADEMY. FROM A 16TH CEN- 
TURY WOODCUT BY FRANCESCO MARCOUNI AFTER THE PAINTING, “THE 
ACADEMY OF KNOWLEDGE/’ BY GIUSEPPE PORTA 

The first academy, as thus defined, though it might with equal 
justice claim to be the first of universities, was the museum of 
Alexandria founded at the beginning of the 3rd century b c. by the 
first of the Ptolemies. There all the sciences then known were put- 
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sued, and the most learned men of Greece and of the East 
gathered.. Here, too, was the nucleus of the famous library of 
Alexandria. 'Modern literary academies may be said to trace their 
lineage in direct descent from the troubadours of the early 14th 
century. The first floral games were held at Toulouse in May, 
1324, at the summons of a gild of troubadours, who invited 
“honourable lords, friends and companions who possess the science 
whence spring joy, pleasure, good sense, merit and politeness” to 
assemble in their garden of the “gay science” and recite their 
works. These floral games survived till about the year 1500 In 
1694 the Academie des Jeux Floraux was constituted an academy 
by letters patent of Louis XIV. Suppressed during the Revolution 
it was revived In 1806, and still continues to award amaranths of 
gold and silver lilies, for which there is keen competition. 

Provence led the way, but Italy of the Renaissance is the soil 
in which academies most grew and flourished. The Accademia 
Pontaniana, to give it its subsequent title, was founded at Florence 
in 1433 by Antonio Beccadelli of Palermo and fostered by Lauren- 
tius Valla. Far more famous was the Accademia Platonica, 
founded c. 1442 by Cosimo de’ Medici, which numbered among 
its members Marsilio Ficino, Pico della Mirandola, Machiavelli 
and Angelo Poliziano. It was, as the name implies, chiefly occu- 
pied with Plato, but it added to its objects the study of Dante 
and the purification of the Italian language, and though it lived 
fo? barely half a century yet its influence as a model for similar 
learned societies was great and lasting. 

I. SCIENTIFIC ACADEMIES 

Austria. — The Akademie der Wissenschajten at Vienna, orig- 
inally projected by Leibnitz, was founded by the emperor Ferdi- 
nand I. in 1846, and has two classes — mathematics and natural 
science, and history and philology. 

Belgium and the Netheriand&~-rA literary society founded 
at Brussels in 1769 by Count Charles de Cobenzl, minister pleni- 
potentiary of Maria Theresa, became in 1816 the Academie royale 
des sciences et des Beaux- Arts de Belgique , under the patronage of 
William I of the Netherlands. In 1834 it became Academie Roy- 
ale de Belgique , while the Dutch portion took the name of the 
Koninklijk Nederlander Institute The Royal Institute of the Low 
Countries was founded in 1808 by King Louis Bonaparte It was 
replaced in 1851 by the Koninklijke Akademie van Wetenschappen 
at Amsterdam, to which in 1856 a literary section was added. 

Denmark. — -The Kongelige danske videnskabernes selskab 
(Royal Academy of Sciences) at Copenhagen owes its origin to 
Christian VI. (1742). It developed into a sort of learned club. 
The king took it under his protection, enlarged its scope by the 
addition of natural history, physics and mathematics, and In 1 743 
constituted it a royal academy with an endowment fund. 

France. — The old Academie des sciences had the same origin 
as the more celebrated Academie frangaise. A number of men of 
science had for some 30 years met together. They included Des- 
cartes, Gassendi, Blaise and Etienne Pascal. Hobbes, the author 
of Leviathan, was presented to it during his first visit to Paris 
in 1640. Colbert conceived the idea of giving an official status 
to this learned dub. A number of chemists, physicians, anatomists 
and eminent mathematicians — among whom were Christian Huy- 
ghens and Bernard Frenicle de Bessy (1605-75), the author of a 
famous treatise on magic squares — were chosen to form the 
nucleus of the new society. Pensions were granted by Louis XIV. 
to each of the members, and a fund for instruments and experi- 
ment was placed at their disposal. They began their session on 
Dec. 22, 1666, in the royal library. At first the academy was 
rather a laboratory and observatory than an academy proper. 
Several foreign savants, in particular the Danish astronomer Roe- 
mer, joined the society; and the German physician and geometer, 
Tschirnhausen, and Sir Isaac Newton were made foreign associ- 
ates. After the death of Colbert the labours of the academicians 
were diverted from the pursuit of pure science to such woiks as 
the construction of fountains and cascades at Versailles, and the 
mathematicians were employed to calculate the odds of the games 
of lansquenet and basset. In 1699 the academy was reconstituted. 
By its new constitution it consisted of 25 members, ten honorary, 


men of high rank interested 111 science, and 15 pensionaries, who 
were the working members. Of these three were geometricians, 
three astronomers, three mechanicians, three anatomists and three 
chemists Each of these three had two associates, and, besides, 
each pensionary had the privilege of naming a pupil. There were 
eight foreign and four free associates. The constitution was purely 
aristocratical, differing in that respect from that of the French 
Academy, in which the principle of equality among the members 
was never violated. The leading spirits of the academy at this 
period were Clalrauit, Reaumur and Fontenelle, the popularize r 
of science. In the 18th century other prominent members were 
Laplace, Buffon, Lagrange, D’Alembert, Lavoisier and Jussieu, the 
father of modem botany It was suppressed on April 8, 1793. 

In 1795 the Convention decided 6 n founding an InsHtut Na- 
tional which was to replace all the academies. In 1816 the 
Academie des sciences w r as reconstituted as a branch of the Insti- 
tute. The new* academy has reckoned among its members, besides 
many other brilliant men, Carnot the engineer, the physicists Fres- 
nel, Ampere, Arago, Biot, the chemists Gay-Lussac and Thenard. 
the zoologists G. Cuvier and the two Geoffrey Saint-Hilaires. In 
France there were also academies in most of the large towns. 
Montpellier, for example, had a royal academy of sciences, 
founded in 1706 by Louis XIV , reconstituted in 1847, and organ- 
ized under three sections — medicine, science and letters There 
were analogous institutions at Toulouse, Nimes, Arles, Lyons, Di- 
jon, Bordeaux and elsewhere. 

Germany. — The Collegium Curiosum was a scientific society, 
founded by J. C. Sturm, professor in the University of Altorf, in 
Franconia, in 1672, on the plan of the Accademia del Cimento. It 
originally consisted of 20 members, and continued to flourish long 
after the death of its founder. Two volumes (1676-85) of pro- 
ceedings were published by Sturm. The former, Collegium Ex- 
perimental sive Curiosum, begins with an account of the diving- 
bell, “a new invention”; next follow chapters on the camera 
obscura, the Torricellian experiment, the air-pump, microscope, 
telescope, etc. It is now extinct. 

The Preussische Akademie der Wissenschajten in Berlin holds 
the first place in Germany. Its origin was the Societas Regia Sci - 
entiarum constituted in 1700 by Frederick I. on the comprehensive 
plan of its first president, Leibnitz. It was reorganized under Fred- 
erick II. on the French model furnished by Maupertuis, and 
received its present constitution in 1812. It is divided into two 
classes and four sections — physical and mathematical, philosoph- 
ical and historical. Among the contributors to its transactions 
(first volume published in 1710), to name only the dead, we find 
Immanuel Bekker, Bockling, Bernoulli, F. Bopp, P. Buttmann, 
Encke (of comet fame), L. Euler, the brothers Grimm, the two 
Humboldts, Lachmann, Lagrange, Leibnitz, T. Mommsen, J. 
M filler, G. Niebuhr, C. Ritter (the geographer), Savigny and 
Zumpt. To the Berlin Academy we owe the Corpus Inscriptionum 
Graecarum, the Corpus Inscriptionum Latinarum, and the Mon- 
umenta Gcrmaniae Historica. 

The Bayerische Akademie der Wissenschajten, at Munich, 
founded in 1759, is distinguished by the part it has played in na- 
tional education. Maximilian Joseph, the enlightened elector (af- 
terwards king) of Bavaria, induced the Government to hand over 
to it the organization and superintendence of public instruction, 
and this work was carried out by Privy-councillor Jacobi, the 
president of the academy. In recent years the academy has 
specially occupied itself with natural history. 

The Preussische Akademie gemeinnutziger Wissenschajten, at 
Erfurt, which dates from 1754 and devotes itself to applied 
science, and the Hessian academy of sciences at Giessen, which 
publishes medical transactions, also deserve mention. 

Great Britain and Ireland.— In 1616 a scheme for founding 
a royal academy was started by Edmund Bolton, an eminent 
scholar and antiquary, who in his petition to King James I. pro- 
posed that the title of the academy should be “King James, his 
Academe or College of honour.” A list of the proposed original 
members is still extant, and includes the names of George Chap- 
man, Michael Drayton, Ben Jonsor^, John Selden, Sir Kenelm 
Digby and Sir Henry Wotton. The death of King James nut an 
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end to the undertaking. About 1645 the more ardent followers of 
Bacon used to meet, some in London, some at Oxford, for the dis- 
cussion of subjects connected with experimental science. This 
was the original of the Royal Society (q.v.) which received its 
charter in 1662. 

A society was formed in Dublin similar to the Royal Society 
in London, as early as 1683; but it was short-lived. The Royal 
Irish Academy grew from a society established in Dublin about 
1782 by a number of gentlemen, most of whom belonged to the 
university The first volume of transactions appeared in 1788. 

Hungary. — The Magyar Tudomdnyos Tdrsasay (Hungarian 
Academy of Sciences) was founded in 1825 by Count Stephen 
Szechenyi for the encouragement of the study of the Hungarian 
language and the various sciences. It has a fine building in Buda- 
pest containing a picture gallery and housing various national 
collections. 

Italy, — The Academia Secret ovum Naturae was founded at 
Naples in 1560 by Giambattista della Porta. The condition of 
membership was to have made some discovery in natural science. 
Della Porta was suspected of practising the black arts and sum- 
moned to Rome to justify himself before the papal court. He 
was acquitted on those charges by Paul V., but commanded to 
close his academy. 

The Academia dei Lincei was founded in 1603 by Federigo Cesi, 
the marchese di Monticell]. Galileo and Colonna were among its 
earliest members. As a monument the Lincei have left the mag- 
nificent edition of Fernandez de Oviedo’s Natural History of 
Mexico (Rome, 1651, fol ), printed at the expense of the founder 
and elaborately annotated by the members This academy was 
resuscitated in 1870 under the title of Reale Accademia Nazionale 
dei Lincei , with a literary as well as a scientific side, endowed in 
1878 by King Humbert, and in 1883 it received official recognition 
from the Italian Government, being thereafter lodged in the 
Corsini palace, whose owner made over to it his valuable library 
and collections. 

The Accademia del Cimento was founded at Florence in 1657 
by Leopold de J Medici, brother of the grand duke Ferdinand II., 
at the instigation of Vincenzo Viviani, the geometrician. It was 
an academy of experiment, a deliberate protest against the deduc- 
tive science of the quadrivium. It lasted only ten years, but the 
grand folio published in Italian (afterwards translated into Latin) 
in 1667 is a landmark In the history of science. It contains experi- 
ments on the pressure of the air (Torricelli and Borelli were 
among its members), on the incompressibility of water and on 
universal gravity. 

Other pre-eminent Italian Academies are the new Reale Ac- 
cademia d* Italia, and the Reale Accademia delle Scienze di 
Torino, The latter was founded in 17s 7 as a private society by a 
group of learned men (among whom was Joseph Louis la Grange), 
and incorporated by royal warrant in 1783. It consists of 60 Soci 
Nazionali, 20 Soci Stranieri, and 160 Soci Corrispondenti. It pub- 
lishes volumes of Memorie and a yearly volume of proceedings, 
and awards prizes for learned works. There are, besides, royal 
academies of science at Naples, Lucca and Palermo. 

Portugal*—-' The Academia Real das Sciencias (now Acad, das 
Sciencias de Lisboa ) dates from 1779. It was reorganized in 1851 
and since then has been chiefly occupied in the publication of 
Portugaliae Monumenta Hist orica. 

Russia. — The Academic Imperials des sciences de Saint-Peters - 
bourg (. Imperatorskaya Akademiya nauk ), was established on Dec. 
21, 1725, by Catherine I. Shortly afterwards the empress settled 
a fund of £4,982 per annum for the support of the academy; and 
1 5 eminent members were admitted and pensioned, under the title 
of professors in the various branches of science and literature. 
The most distinguished of these were Nicholas and Daniel Bernou- 
lli!, the two Delisles, Bilfinger and Wolff. At the accession of 
Elizabeth the original plan was enlarged and improved; learned 
foreigners were drawn to St. Petersburg (Leningrad) ; and, what 
was considered a good omen for the literature of Russia, two 
natives, Lomonosov and Rumovsky, men of genius who had prose- 
cuted their studies in foreign universities, were enrolled among 
its members. The annual income was increased to £10,659. Cath- 


erine II. utilized the academy for the advancement of national 
culture. By her recommendation the most intelligent professors 
visited all the provinces of her vast dominions, with most minute 
and ample instructions to investigate the natural resources, con- 
ditions and requirements, and report on the real state of the 
empire. The result was that no country at that time could boast, 
within so few years, such a number of excellent official publica- 
tions on its internal state, its natural productions, its topography, 
geography and history, and on the manners, customs and languages 
of the different tribes that inhabited it, as came from the press 
of this academy. In its researches in Asiatic languages, oriental 
customs and religions, it proved itself the worthy rival of the 
Royal Asiatic Society in England. The first transactions, Com- 
mentarii Academiae Scientiarum Imperialis Petropohtanae ad 
annum 1726, with a dedication to Peter II., were published in 
172S. In 1747 the transactions were called Novi Comment arii 
Academiae , etc.; and in 1777, Acta Academiae Scientiarum Im- 
perialis Peiropolitanae. The papers, hitherto in Latin only, were 
now written indifferently in Latin or in French. Of the Commen- 
taries, 14 volumes were published; of the New Commentaries 
(1750-76) twenty. Of the Acta Academiae two volumes are 
printed every year. In 1872 there was published at St. Petersburg, 
in 2 vols., the valuable Tableau general des 'matter es contenues 
dans les publications de VAcademie Imperiale des Sciences jde 
St. Petersbourg The academy of to-day has three divisions: (1) 
physical and mathematical sciences; (2) Russian language and 
literature; (3) historical science and philology A large number 
of laboratories and museums are affiliated to it, as well as a 
physico-mathematical and an Indo-European Institute. The 
Asiatic museum and the mineralogical museum are housed in this 
building, and also the academical botanical museum. The vast 
library of the Academy of Sciences is situated in a separate build- 
ing, erected 171S-25. Its scientific publications are exempt from 
censorship and include transactions of its various sections, a 
monthly and a yearly journal. These are edited by the scientific 
staff of the academy, but published by the Soviet Government 
Publishing Department. 

Spain, — The Real Academia Espanola at Madrid ( see below) 
had a predecessor in the Academia Naturae curiosorum (dating 
from 1657) modelled on that of Naples. It was reconstituted In 
1847 after the model of the French Academy. 

Sweden. — The Kongliga Svenska Vetenskaps-academien owes 
its institution to six persons of distinguished learning, among 
whom was Linnaeus. In 1739 they formed a private society, the 
Collegium Curiosorum. In March 1741 it was incorporated as the 
Royal Swedish Academy. Though under royal patronage and 
largely endowed, it is, like the Royal Society in England, entirely 
self-governed. The dissertations read at each meeting are pub- 
lished in the Swedish language, quarterly, and make an annual 
volume. The first 40 volumes, octavo, completed in 1779, are 
called the Old Transactions. 

Norway has an active Academy of Sciences at Oslo; Japan has 
an Imperial Academy at Tokyo; Yugoslavia has two academies, 
one Serbian at Belgrade and one Yugoslav at Zagreb. Czecho- 
slovakia has the Czech Academy of Sciences and Arts at Prague. 

IL ACADEMIES OF BELLES LETTRES 

Belgium.— Belgium has always been famous for its literary 
societies. The little town of Diest boasts that it possessed a 
society of poets in 1302, and the Catherinists of Alost date from 
1107. It is at least certain that numerous chambers of rhetoric 
(so academies were then called) existed in the first years of the 
rule of the house of Burgundy. 

France. The French Academy ( VAcademie frangaise ) was 
established by order of the king in the year 1635, but in its orig- 
inal form existed four or five years earlier. About the year 1629 
certain literary friends in Paris agreed to meet informally each 
week. The conversation turned mostly on literary topics; and 
when one of the number had finished some literary work he read it 
to the rest and they gave their opinions upon it. The fame of 
these meetings, though the members were bound to secrecy* 
reached the ears of Cardinal Richelieu* who promised his protec® 
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tion and offered to Incorporate the society by letters patent. These 
were gi anted b}/ - the king on Jan. 29, 1635. The officers consisted 
of a director and a chancellor, chosen by lot, and a permanent 
secretary, chosen by vote. The director presided at the meetings, 
being considered as primus inter pares. The chancellor kept the 
seals and sealed all the official documents of the academy! The 
cardinal was ex officio protector. 

The number of members was fixed at 40, but it was not till 
1639 that the full number was completed. Their first undertaking 
consisted of essays written by the members in rotation. Next, at 
the instance of Cardinal Richelieu, they undertook a criticism of 
Corneille’s Cid, the most popular work of the day. It was a rule 
of the academy that no work could be criticized except at the 
author’s request, but fear of incurring the cardinal’s displeasure 
wrung from Corneille an unwilling consent. The critique of the 
academy was re-written several times before it met with the cardi- 
nal’s approbation. After six months of elaboration it was pub- 
lished under the title, Sentiments de Vacademie frangaise sur le 
Cid . This judgment did not satisfy Corneille, as a paying attrib- 
uted to him on the occasion shows. “ Horatius ” he said, referring 
to his last play, “was condemned by the Duumviri, but he was 
absolved by the people.” But the crowning labour of the academy, 
begun in 1639, was a dictionary of the French language. By the 
26th article of their statutes they were pledged to compose a dic- 
ticSiary, a grammar, a treatise on rhetoric and one on poetry 
Jean Chapelain, one of the original members, drew up a plan for 
compiling the dictionary, which was to a great extent earned out 
C. F. de Vaugelas was appointed editor-in-chief. The first edition 
of this dictionary appeared in 1694, the sixth and last in 1835, 
since when complemeiits have been added. 

Reconstruction.- — The old Academie perished with other pre- 
revolutionary academies in 1793, and it has little but the name in 
common with the present academy, a section of the institute. The 
object of the Convention in 1795 was, as already stated, to rebuild 
all the institutions that the Revolution had shattered and to com- 
bine them in an organic whole. The institute was at first composed 
of 184 members resident in Paris and an equal number living in 
other parts of France, with 24 foreign members, divided into three 
classes: (1) physical and mathematical science, (2) moral and 
political science, (3) literature and the fine arts. It held its first 
sitting on April 4, 1796. Napoleon as first consul suppressed the 
second class, as subversive of government, and reconstituted the 
other classes as follows: (1) as before, (2) French language and 
literature, (3) ancient history and literature, (4) fine arts. The 
class of moral and political science was restored on the proposal of 
M. Guizot in 1832, and the present institute consists of the five 
classes named above. Each class or academy has its own -special 
jurisdiction and work, with special funds; but there is a general 
fund and a common library, which, with other common affairs, are 
managed by a committee of the institute — two chosen from each 
academy, with the secretaries. 

The class of the institute which deals with the language and 
literature takes precedence, and is known as the Academie fran- 
gaise. There was at first no pe^metual secretary, each secretary of 
sections presiding in turn. Snorri} afterwards J. B. Suard was 
elected to the post, and ever since the history of the academy has 
been determined by the reigns of its successive perpetual secre- 
taries. The secretary, to borrow an epigram of Sainte-Beuve, both 
reigns and governs. Among the best known in the 19th century 
were Suard, Franqois Juste Raynouard, Francois Andrieux and 
Villemain. Under Raynouard the academy ran a tilt against 
the abbe Delille and Ms followers. Under Auger it did battle with 
romanticism, “a new literary schism.” Auger did not live to see 
the election of Lamartine in 1829, and it needed ten more years 
for Victor Hugo after many vain assaults to enter by the breach. 
The academy is professedly non-political It accepted and even 
welcomed in succession the empire, the restoration and the reign 
of Louis Philippe, and it tolerated the republic of 1848; but to 
the Second Empire it offered a passive resistance, and no politician 
of the Second Empire, whatever his gifts as an orator or a writer, 
obtained an armchair. The one seeming exception, Emile Otlivier, 
confirms the rule. He was elected on the eve of the Fianco-Ger- 


man War, but his discours de reception , a eulogy of the emperor, 
was deferred and never delivered. The institute has large vested 
funds In property, including the magnificent estate and library of 
Chantilly bequeathed to it by the due d’Aumale. It awards various 
prizes, of which the most considerable are the Montyon prizes, 
each of 20,ooofrs., one for the poor Frenchman who has per- 
formed the most virtuous action during the year, and one for the 
French author who has published the book calculated to prove of 
most service to moiality. 

A point of considerable interest is the degree in which, since 
its foundation, the French Academy has or has not represented 
the best literary life of France. It appears from an examination of 
the lists of members that a surprising number of authors of the 
highest excellence have, from one cause or another, escaped the 
honour of academic “immortality.” When the academy was 
founded m 1634, the moment was not a very brilliant one in 
French letters. Among the 40 original members we find only ten 
who are remembered m literary history; of these four may rea- 
sonably be considered famous still — Balzac, Chapelain, Racan and 
Voiture. In that generation Scarron was never one of the 40, nor 
do the names of Descartes, Malebranche or Pascal occur. The 
one astounding omission of the 17th century, however, is the 
name of Moliere, who was excluded by his profession as an actor; 
but the academy has made the amende honorable by placing in 
the Salle des seances a bust of Moliere, with the inscription “Rien 
ne manque d sa gloire, il manquait d la noire” On the other hand, 
the French Academy w r as never more thoroughly representative 
of letters than when Boileau, Corneille, La Fontaine, Racine and 
Quinauit v/ere all members. Of the great theologians of that and 
the subsequent age, the academy included Bossuet, Flechier, 
Fenelon and Massillon, but not Bourdaloue. La Bruyere and Fon- 
tenelle w r ere among the 40, but not Saint-Simon, whose claims as 
a man of letters were unknown to his contemporaries. Early in 
the iSth century almost every literary personage of eminence 
found his place naturally in the academy. The only exceptions of 
importance were Vauvenargues, who died too earfy for the honour, 
and two men of genius but of dubious social position, Le Sage 
and the abbe Prevost d’Exiles. The approach of the Revolution 
alfected gravely the personnel of the academy. Montesquieu and 
Voltaire belonged to it, but not Rousseau or Beaumarchais. Of the 
Encyclopaedists, the French Academy opened its doors to D’Alem- 
bert, Condorcet, Volney, Marmontel and La Harpe, but not 
to Diderot, Rollin, Condillac, Helvetius or the Baron d’HoIbach. 
Apparently the claims of Turgot and of Quesnay did not appear 
to the academy sufficient, since neither was elected. In the transi- 
tional period, when the social life of Paris was distracted and the 
French Academy provisionally closed, neither Andre Chenier nor 
Benjamin Constant nor Joseph de Maistre became a member. In 
the early years of the 19th century considerations of various 
kinds excluded from the ranks of the 40 the dissimilar names of 
Lamennais, Prud’hon, Comte and B Granger. Critics of the French 
Academy are fond of pointing out that neither Stendhal, nor Bal- 
zac, nor Theophile Gautier, nor Flaubert, nor Zola penetrated into 
the Mazarine palace. It is not so often remembered that writers 
so academic as Thierry and Michelet and Quinet suffered the same 
exclusion. In later times neither Alphonse Daudet nor the 
brothers de Goncourt, nor Guy de Maupassant were members. 
Verlaine, although a poet of genius, was of the kind that no 
academy can ever be expected to recognize. 

Concerning the influence of the French Academy on the lan- 
guage and literature, the most opposite opinions have been ad- 
vanced. Thus Matthew Arnold, in his Essay on the Literary In- 
fluence of Academies, has pronounced a glowing panegyric on the 
French Academy as a high court of letters, and a rallying-point 
for 7 ouir.i.m, as asserting the au-horiiy of a master in mat- 

ters of tone and taste. To it he atrnbutes xa a great measure that 
thoroughness, that openness of mind, that absence of vulgarity 
which he finds everywhere in French literature; and to the want 
of a similar institution in England he traces that eccentricity, that 
provincial spirit, that coarseness which, as he thinks, are barely 
compensated by English genius. Thus, too, Renan, one of its 
most distinguished members, says thht owing to the academy “on§ 
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can say everything in the language of well-bred persons without 
being pedantic. Do not say they have done nothing, these obscure 
devotees of culture who spend their lives in investigating the cre- 
dentials of words and weighing up syllables. They have produced 
a masterpiece — the French language.” On the other hand, its in- 
herent defects have been vigorously summed up by P. Lanfrey in 
his Histoire de NapolSon. The truth probably lies midway between 
the two extremes. Like all national institutions, the French 
Academy is a rather conservative body to which only people of a 
certain age and with well established reputations are elected. As a 
protest against such a state of things, the Academie Goncourt 
was founded by E. de Goncourt in 1896. It contains ten acad- 
emicians whose principal function is to award an annual prize 
of 5,000 francs, preferably to a young novelist. None the less, 
since 1890, the Academie frangaise may be said to have been 
fairly representative of the nation’s culture. Among the critics 
may be cited, Brunetiere Lemaitre, Foguet; among the poets, 
Sully Prudhomme, Richepin, de Regnier, Valery; among the 
novelists, Bourget, Anatole France, Loti, Prevost; among the 
dramatists, Hervieu, Curel, Rostand, Brieux; among the histo- 
rians, Masson, Vandal, Hanotaux, etc.; among the philosophers, 
Boutroux and Bergson. Of the writers best known abroad who 
have not been elected members of the academy are Maeterlinck, 
Romain Rolland, Proust and Gide. 

Germany. — Of the German literary academies the most cele- 
brated was Die Fruchtbringende Gesellschaft (the Fruitful Soci- 
ety), established at Weimar in 1617. Five princes were among 
the original members. The object was to purify the mother 
tongue. The German academies copied those of Italy in their 
quaint titles and petty ceremonials, and exercised little permanent 
influence on the language or literature of the country. Other note- 
worthy modern societies are the Berlinsche Gesellschaft fur 
Deutsche Sprache, the Deutsche Shakespeare Gesellschaft, and the 
Goethe Gesellschaft. 

Italy. — Italy in the 16th century was remarkable for the num- 
ber of its literary academies. Tiraboschi, in his History of Italian 
Literature, has given a list of 171; and Jarkius, in his Specimen 
Historiae Academiarum Conditarum, enumerates nearly 700. 
Many of these, with a sort of Socratic irony, gave themselves ludi- 
crous names, or names expressive of ignorance. Such were the 
Lunaiici of Naples, the Estravaganti, the Fulminates , the Trapes- 
satiy the Drowsy , the Sleepers, the Anxious, the Confused , the 
Unstable , the Fantastic, the Transformed, the Ethereal. “The first 
academies of Italy chiefly directed their attention to classical 
literature. ... It was not till the writings of Bembo furnished a 
new code of criticism in the Italian language that they began to 
study it with the same minuteness as modem Latin” (Hallam, 
Int. to Lit. of Europe). The Italian nobility, excluded as they 
mostly were from politics, and living in cities, found in literature 
a consolation and a career. Such academies were oligarchical in 
their constitution ; they encouraged culture, but tended to hamper 
genius and extinguish originality. Far the most celebrated was the 
Accademia della Crusca or Furfuratorum; that is, of bran, or of 
the sifted, founded in 1582. The title was borrowed from a pre- 
vious society at Perugia, the Accademia degli Scossi, of the well- 
shaken. Its device was a sieve ; its principal object the purification 
of the language. Its great work was the Vocabulario della Crusca, 
printed at Venice in 1612. It was composed avowedly on Tuscan 
principles, and regarded the 14th century as the Augustan period 
of the language. Paul Beni assailed it in his Anti-Crusca, and this 
exclusive Tuscan purism has disappeared in subsequent editions. 
The Accademia della Crusca is now incorporated with two older 
societies — the Accademia degli Apatici (the Impartials) and the 
Atcademia Florentine. 

Among the numerous other literary academies of Italy we may 
mention the Academy of Naples, founded about 1440 by Alphonso, 
the king; the Academy of Florence, founded 1540, to illustrate and 
perfect the Tuscan tongue, especially by the close study of Pe- 
trarch; the Intronati of Siena, 1525; the Infiammati of Padua, 
1534: the Rozzi of Siena, suppressed by Cosimo, 1568. In 1690 
the Accademia degli Arcadi was founded at Rome, for the purpose 
of reviving the study of poetry, by Crescimbeni, the author of a 


history of Italian poetry. Its members came to its meetings 
masked and dressed like Arcadian shepherds. . Within ten years 
from its establishment the number of academicians was 600. The 
Royal Academy of Savoy was founded in 1719, and made a royal 
academy by Charles Albert in 1848. Its emblem was a gold 
orange-tree full of flowers and fruit; its motto “Flores fructusque 
perennes the same as that of the famous Florimentane Academy, 
founded at Annecy by St. Francis de Sales. It published valuable 
memoirs on the history and antiquities of Savoy. Mention should 
also be made of the Societd Dantesca Italiana. 

Spain.-— The Real Academia Espanola at Madrid held its first 
meeting in July 1713, in the palace of its founder, the duke d’Es- 
calona. In 1714 the king granted them the royal, confirmation 
and protection. The number of its members was limited to 24; 
the duke d’Escalona was chosen director for life, but his successors 
were elected yearly, and the secretary for life. Their object as 
marked out by the royal declaration, was to cultivate and im- 
prove the national language. They were to begin with choosing 
carefully such words and phrases as have been used by the best 
Spanish writers; noting the low, barbarous or obsolete ones; and 
composing a dictionary wherein these might be distinguished from 
the former. Another important Spanish Academy is the Real 
Academia de la Historia at Madrid. 

HI. ACADEMIES OF ARCHAEOLOGY AND HISTORY 

France, — The old AcadSmie des inscriptions et belles-lettres 
(or i( Petite Academie,” founded in 1663) was an offshoot of the 
French Academy, which then at least contained the elite of French 
learning. Louis XIV. was of all French kings the one most occu- 
pied with his own aggrandisement. Literature, and even science, 
he encouraged only so far as they redounded to his own glory. 
Thus it was that the Academy of Inscriptions arose. At the sug- 
gestion of Colbert a company (a committee we should now call 
it) had been appointed by the king, chosen from the French 
Academy, charged with the office of furnishing inscriptions, de- 
vices and legends for medals. It consisted of four academicians: 
Chapelain, then considered the poet laureate of France; the abbe 
Amable de Bourzeis (1606-71); Francois Charpentier (1620- 
1702), an antiquary of high repute, and the abbe Jacques de Cas- 
sagnes (1636-79). Their meetings were principally occupied with 
discussing the inscriptions, statues and pictures intended for the 
decoration of Versailles; and their first published work was a col- 
lection of engravings, by descriptions, designed for 

some of the tapestries at Versailles. Later Felibien, the learned 
architect, and the two great poets Racine and Boileau, were added 
to their number. A series of medals was commenced, entitled 
Medailles de la Grande Histoire, or, in other words, the history of 
Le Grand Monarque. 

But it was to M. de Pontchartrain, comptroller-general of 
finance and secretary of State, that the academy owed its institu- 
tion. By a new regulation, dated July 16, 1701, the Academie 
royale des inscriptions et medailles was instituted, being composed 
of ten honorary members, ten pensioners, ten associates, and ten 
pupils. In 1716 the regent changed its title to that of the 
Academie des inscriptions et belles-lettres, a title which better 
suited its new character. 

In the great battle between the ancients and the moderns which 
divided the learned world in the first half of the 18th century, the 
Academy of Inscriptions naturally espoused the cause of the 
ancients, as the Academy of Sciences did that of the modems. 
During the earlier years of the French Revolution the academy 
continued its labours uninterruptedly ; and on Jan. 22, 1793, the 
day after the death of Louis XVI., we find in the Proceedings that 
M. Brequigny read a paper on the projects of marriage between 
Queen Elizabeth and the dukes of Anjou and Alengon. On’ Aug- 
2 of the same year the last seance of the old academy was held. 

In the first draft of the new institute, Oct. 25, 1795, no class 
corresponded exactly to the old Academy of Inscriptions; but 
most of the members who survived found themselves re-elected 
either in the class of moral and political science, under which 
history and geography were included as sections, or more generally 
under the class of literature and fine arts, which embraced an- 
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dent languages, antiquities and monuments. In 1816 the academy 
received again its old name. Perhaps the subjects on which it has 
shown most originality are comparative mythology, the history of 
science among the ancients, and the geography and antiquities of 
France. The old academy has reckoned among its members De 
Sacy the orientalist, Dansse de Villoison (1750-1805) the phil- 
ologist, Anquetil du Perron the traveller, Guillaume J. de C. L. 
Sainte-Croix and du Theil the antiquaries, and Le Beau, who 
has been named the last of the Romans. The new academy in- 
cluded the names of Champollion, A. Remusat, Raynouard, Bum- 
ouf and Augustin Thierry. 

In consequence of the attention of several literary men in Paris 
having been directed to Celtic antiquities, a Celtic Academy was 
established in that city in 1805. It still exists as La societe na~ 
tionale des antiquaires de France. 

Great Britain. — The British Academy was the outcome of a 
meeting of the principal European and American academies, held 
at Wiesbaden in Oct. 1899. A scheme was drawn up for an inter- 
national association of the academies of the world under the two 
sections of natural science and literary science, but while the 
Royal Society adequately represented England in science there 
was then no existing institution that could claim to represent Eng- 
land in literature. A separate society was therefore formed en- 
titled “The British Academy for the promotion of historical, phil- 
osd^hical and philological studies, 5 * which on Aug. 8, 1902, was 
incorporated by royal charter. The objects of the academy arc 
therein defined: “the promotion of the study of the moral and 
political sciences, including history, philosophy, law, politics and 
economics, archaeology and philology. 55 The number of fellows 
(so all members are entitled) is restricted to 150 and the academy 
is governed by a president and a council of 15 elected annually 
by the fellows. 

The published Proceedings of the British Academy amount 
already to 12 volumes. Other publications are S 'W.: , ’ 

Papers (1911, etc.) and the annual Schweich Lectur ■ « 
archaeology, inaugurated in 1908. The Fund has also enabled the 
academy to forward the work of excavation in Bible lands. The 
series of Social and Economic Records under the direction of Sir 
Paul Vinogradoff was started in 190S. with the support of a Gov- 
ernment grant. The publication, by the Clarendon Press, of the 
facsimile Old Testament of the Codex Sinaiticus (1911-22) was 
made possible by an anonymous gift. The academy has also pub- 
lished a facsimile of the Caedman ms. 

In 1908 the academy organized the commemoration of the 
tercentenary of Milton’s birth. It is helped by the foundation of 
the annual Master Mind lecture (one of a number of endowments, 
under the will of the late Henriette Hertz). In 1927 it celebrated 
its 25th anniversary, the hon. secretary, Sir Israel Gollancz, having 
held uninterrupted office since the beginning. Among other endow- 
ments may be mentioned the annual Shakespeare lecture, the 
annual Raleigh lectures on history, the Warton lecture on English 
poetry; the Philosophical lecture; the Italian lecture; the lecture 
on aspects of art; the lecture on English philology and literary 
history; the Cromer prize for Greek essay; the biennial prize for 
English studies. The academy administers also the Rose Mary 
Crawshay prize fund for English literature, an annual prize of 
£100 awarded to a woman of any nationality for work on English 
literature. 

The school of oriental studies, new an integral part of the Uni- 
versity of London, was largely .he outcome of a scheme sub- 
mitted to the academy in 1904 by the late Prof. Rhys Davids. 
The organization of imperial studies, now recognized in London 
and in other British universities, was directly due to proposals 
made by Sir Sidney Low to the academy in 1912. The English 
Place-Name Society, founded in 1921 to carry out the survey of 
English place-names, was inaugurated under the auspices of the 
British academy in 1923, as the result of a statement submitted by 
Prof. A. Mawer, now director of the society. The foundation of 
the British School of Archaeology in Jerusalem in 1919 was 
brought about by the academy, in conjunction with the Palestine 
exploration fund. The establishment of the British school at 
Jerusalem must take an important place among the more recent 


efforts of the academy. Among its recent excavations are those 
on the Hill of Ophel at Jerusalem, the results of which confirm 
the view as to the site of the city of David. Meanwhile remark- 
able discoveries have been made in the Near East. Among the 
enterprises promoted by the academy is the Encyclopaedia of 
Islam (1908, etc.). 

The academy is closely associated with the newly established 
Union Academique Internationale. The principal proposals of the 
Union in which the academy is concerned are the following: (a) 
Corpus vasorum (1922, etc); (b) Catalogue of Alchemical mss . 
(1926, etc.); (c) Dictionary of Mediaeval Latin ; (d) Forma 
Orbis Romani; and (e) supplements to the Corpora Inscrip - 
tionum graecarum et laiinarum. 

Italy. — The Accademia E* colane se ( Academy of Hercula- 
neum) was established at Naples about 1755, at which period a 
museum was formed of the antiquities found at Herculaneum, 
Pompeii and other places, by the marquis Tanucci. Its object 
was to explain the paintings, etc., discovered at those places, and 
for this purpose the members met every fortnight. The first vol- 
ume of their labours appeared in 1775, and they have been con- 
tinued under the title of Antichitd di Ercolano. They contain 
engravings of the principal paintings, statues, bronzes, marble 
figures, medals, utensils, etc., with explanations. In the year 1807 
an academy of history and antiquities, on a new plan, was estab- 
lished at Naples by Joseph Bonaparte, but the subsequent changes 
in the political state of Naples orevented the full and permanent 
establishment of this institution. In me same year an academy 
was established at Florence for the illustration of Tuscan antiq- 
uities, which published some volumes of memoirs. 

IV. ACADEMIES OF MEDICINE AND SURGERY 

Austria. — The Academy of Surgery at Vienna was instituted in 
1784 by the emperor Joseph II. under the direction of the dis- 
tinguished surgeon, Giovanni Alessandro Brambilia (1728-1800). 
In 1874 it ceased to exist; its functions had become mainly mili- 
tary and were transferred to newer schools. 

France.-— Charlemagne is said to have established a school of 
medicine in the Louvre, and various societies have been founded 
and privileges granted to the faculty by his successors. The 
Academic de medecine succeeded to the old Academie royale de 
chirurgie et societe royale de medecine in 1820. The new academy 
was divided into three sections — -medicine, surgery and pharmacy. 
In its constitution it closely resembled the Academie des sciences . 

Germany. — The Academia Naturae Curio si, afterwards called 
the Academia Caesaraea Leopoldina, was founded in 1662 by J. L. 
Bausch, a physician of Leipzig. The works of the Naturae Curiosi 
were at first published separately; but from 1784 this appeared an- 
nually under the title of Ephemerides . In 1687 the emperor Leo- 
pold took the society under his protection, and its name was 
changed in his honour. This academy has no fixed abode, but fol- 
lows the home of its president. Its library remains at Dresden. 

V. ACADEMIES OF THE FINE ARTS 

France. — The Academie royale de peinture et de sculpture at 
Paris was founded by Louis XIV. in 1648, under the title of 
Academie royale des beaux arts , to which was afterwards united 
the Academie d’ architecture, founded 1671. It is composed of 
painters, sculptors, architects, engravers and musical composers. 
From among the members of the society who are painters, is 
chosen the director of the French Academie des beaux arts at 
Rome, also instituted by Louis XIV. in 1677. The director’s prov- 
ince is to superintend the studies of the painters, sculptors, etc., 
who, chosen by competition, are sent to Italy at the expense of 
the Government, to complete their studies in that country. The 
Academie nationals de musique (q v„) is the official and adminis- 
trative name given in France to the grand opera. 

Great Britain.— The Royal Academy of Arts in London, 
founded in 17 68, is described in a separate article. (See Academy 
Royal.) 

The Academy of Ancient Music was established in London in 
1710, with the view of promoting the study and practice of vocal 
and instrumental harmony. About *1734 the academy beayne a 
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seminary for the instruction of youth in the principles of music 
and the laws of harmony. The Royal Academy of Music was 
formed for the performance of operas, composed by Handel and 
conducted by him at the theatre in the Haymarket. A contest be- 
tween Handel and Senesino, one of the performers, in which the 
directors took the part of the latter, occasioned the dissolution 
of the academy after it had existed with honour for more than 
nine years. The present Royal Academy of Music dates from 
1822, and was incorporated in 1830. It instructs pupils of both 
sexes in music. ( See also the article Conservatoire for colleges 
of music.) 

The Royal Academy of Dramatic Art (incorporated in 1920), 
was originally founded by Beerbohm Tree in 1904- It provides 
a thorough training for the stage. Like the Royal Academy and 
the Royal College Gf Music it receives a grant of £500 a year from 
the Government. It awards annually certain scholarships, and also 
prepares for the diploma in dramatic art of London university. A 
somewhat similar institution is the School of Speech Training and 
Dramatic Art (incorporated), founded by Miss E. Fogerty, which 
also prepares for the stage. 

Italy. — In 1778 an academy of painting and sculpture was 
established at Turin. In Milan an academy of architecture was 
established so early as 1380, by Gian Galeazzo Visconti. About 
the middle of the 18th century an academy of the arts was estab- 
lished there, after the example of those at Paris and Rome. Be- 
fore the effects of the French Revolution reached Italy this was 
one of the best establishments of the kind in that kingdom. The 
academy of the arts, which had been long established at Florence, 
fell into decay, but was restored at the end of the 18th century. 
But the treasures of this and the other institutions for the fine 
arts were greatly diminished during the occupation of Italy by 
the French. There are also academies of the fine arts in Mantua, 
Venice and Naples. 

Russia. — The academy of St. Petersburg was established in 
1757 by the empress Elizabeth, at the suggestion of Count Shuva- 
lov, and annexed to the academy of sciences. It is now known as 
the Akademiya Nauk Soyuza Sovetskich SocialUsticheskich Res - 
publik. 

South America. — There are several small academies in the 
various towns of South America, the most important being that of 
Rio de Janeiro, founded by John VI. of Portugal in 1816 and now 
known as the Escola Nacional de Bellas Artes. 

Spain.-— In Madrid an academy for painting, sculpture and 
architecture, the Academia de Bellas Artes de San Fernando, was 
founded by Philip V. The minister for foreign affairs is president. 
Prizes are distributed every three years. In Cadiz a few students 
are supplied by the Government with the means of drawing and 
modelling from figures; and such as are not able to purchase the 
requisite instruments arc provided with them. 

Sweden. — An academy ot fine arts was founded at Stockholm 
in the year 1733 by Count Tessin. Such students as display dis- 
tinguished ability obtain pensions from the Government, to enable 
them to reside in Italy for some years for the purposes of investi- 
gation and improvement. In this academy there are nine profes- 
sors and generally about 400 students. 

Austria. — In the year 1705 an academy of painting, sculpture 
and architecture was established at Vienna, with the view of 
encouraging and promoting the fine arts. 

See also Societies, Learned. 

The volume of excerpts from the general catalogue of books in the 
British Museum, “Academies,” five parts and index, furnishes a 
complete bibliography. See also Minerva published in Berlin and 
Leipzig and Index GeneraUs published in Paris. (C. Br.) 

United States. — The early organization of scholars in America 
took a form frankly imitative of that prevalent in Europe. Acad- 
emies were organized in Philadelphia and Boston in the 18th 
century, which, like their European prototypes, were divided into 
different classes. Election to membership in them was in recogni- 
tion of scholarly or scientific attainment, and they still closely 
resemble their European counterparts 
American scientists and scholars, however, have found their 
most effective organization in societies and associations of open 


membership, described in the article on Learned Societies. . These 
frequently maintain a national headquarters at either Washington, 
D.C., or New York city, co-ordinate the work of the affiliated 
societies throughout the United States and even Canada and often 
issue an annual or quarterly publication, sometimes in addition 
to a more popular monthly magazine. There are, for example, 
the Archaeological Institute of America, organized in 1879, and 
the American Federation of Arts, which was organized in 1909 
to further art in the United States by means of lectures, exhibi- 
tions and publications. There are, too, many so-called academies, 
clubs, societies, guilds, leagues and associations devoted to the 
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Original building at Philadelphia of the American philosoph- 
ical SOCIETY FOR THE PROMOTION OF USEFUL KNOWLEDGE FOUNDED 
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preservation, study and furtherance of the fine arts, the physical 
and natural sciences, natural scenery and historic landmarks and 
to the improvement of cities (see American Art Annual , v. XXIV., 
1927). Finally, there are various Federal, State and municipal 
art commissions that generally supervise the embellishment of 
public works. 

Of the American organizations the following most nearly ap- 
proximate the European academy as it has been considered here : 
The American Academy of Arts and Letters was organized in 
1904 from within the membership of the National Institute of 
Arts and Letters. Founded in 1898 by members of the American 
Social Science Association, the National Institute of Arts and 
Letters now has a membership limited to 250 and divided into 
three sections: literature, art and music. To be elected to the 
Institute a candidate must be proposed by a member of his own 
group and receive a vote of the majority of his section and later 
a majority vote of those present at the annual meeting. Its execu- 
tive office is in the Academy building at 633 West 155th street, New 
York city. The American Academy of Arts and Letters operates 
under a Federal charter. It is limited to 50 members, chosen 
from the membership of the Institute only. Unlike the Institute, 
it functions as a whole and a literary man is not necessarily 
elected to fill the chair formerly occupied by a literary man. 
Apart from the honour conferred by membership, the actual work 
of the Academy is to promote American literature and art by 
giving the stamp of its approval of the best that both the past 
and the present have to offer, by means of public addresses, by 
bringing to the United States representatives of other Academies 
and, through conferences and discussion, thereby helping to estab- 
lish a literary and artistic entente between nations, and through 
its exhibitions, publications, collections and awards. 
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The American Academy of Arts and Sciences, Boston, the sec- 
ond oldest scientific society in the United States, was chartered in 
1780 by a group of distinguished citizens of Massachusetts, in- 
cluding John and Samuel Adams and John Hancock. The mem- 
bership is divided into three classes, covering the physical and 
mathematical, the natural and physiological, and the moral and 
political sciences. It includes fellows (limited to 600), associates 
and foreign honorary members, elected on the basis of recogni- 
tion of scholarship or professional eminence. The academy pub- 
lishes Proceedings and Memoirs. It administers various trust 
funds in aid of physical and chemical research, and awards the 
Rumford medal to the authors of “any important discovery or 
useful improvement in light or heat which shall have been made 
in any part of America.’ 7 It has a commodious building but no 
considerable endowment. The library is rich in the fields of 
physics, chemistry, mathematics and in the publications of 
learned societies of other countries. 

The American Philosophical Society Held at Philadelphia for 
Promoting Useful Knowledge is the oldest scientific association 
in the United States. The society is the outgrowth of the Junto 
founded by Franklin in 1727. In 1743 Franklin published A Pro - 
posal for Promoting Useful Knowledge among the British Planta- 
tions in America , which was so favourably received that in the 
same year the society was organized, with Thomas Hopkinson 
(1*09-51) as president and Franklin as secretary. In 1769 it 
united with another scientific society founded by Franklin, called 
the American Society Held at Philadelphia for Promoting Use- 
ful Knowledge, and adopted its present name, adding the de- 
scriptive phrase from the title of the American Society, and 
elected Franklin president, an office which he held until his death 
(1790) The American Philosophical Society is national in scope 
and comprehends all departments of learning; its Transactions 
date from 1771, and its Proceedings from 1838. It has a hall in 
Philadelphia with meeting-rooms and a valuable library and col- 
lection of interesting portraits and relics. David Rittenhouse 
was its second and Thomas Jefferson its third president. In 1786 
John Hyacinth de Magellan, of London, presented a fund, the 
income of which was to supply a gold medal for the author of the 
most important discovery “relating to navigation, astronomy or 
natural philosophy (mere natural history excepted).” 

The National Academy of Sciences (1863) was incorporated by 
Congress with the object that it “shall, whenever called upon by 
any department of the Government, investigate, examine, experi- 
ment and report upon any subject of science or art.” Its member- 
ship was first limited to 50; after the amendment of the act of 
incorporation in 1870 the limit was placed at 100; and in 1907 it 
was prescribed that the resident membership should not exceed 1 50 
in number, no more than ten members to be elected in any one 
year, and that the number of foreign associated be restricted to 
50. The constitution was later amended to provide that the mem- 
bership shall not exceed 250 and that not more than 15 members 
shall be elected at one annual meeting. The academy is divided 
into ten sections: mathematics, astronomy, engineering, chemistry, 
geology and palaeontology, botany, zoology and anatomy, physi- 
ology and pathology, anthropology and psychology. It gives sev- 
eral gold medals for meritorious researches and discoveries, and 
holds also a number of small trust funds, from the income of 
which grants are made for scientific research. It publishes scien- 
tific and biographical memoirs, an annual report and monthly pro- 
ceedings. 

The National Academy of Design was founded in 1826 and 
incorporated in 1828. The first president was Samuel Finley 
Breese Morse, a portrait painter who subsequently invented the 
telegraph. The number of “associates” is unlimited but the num- 
ber of “academicians” is limited to 125 painters, 25 sculptors and 
25 architects or engravers. Two exhibitions are given annually 
and each member is entitled to exhibit one work without approval 
by the jury of selection. 

The American Institute of Architects was chartered in 1857 
with Richard Upjohn as president and Richard M. Hunt as 
secretary. It merged with the Western Association of Architects 
(founded 1884) in 1889 and has since been national in scope. 
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Since 1902 admission to membership has required an accredited 
diploma, or scholarship, or passing an examination either technical 
or on the candidate’s work and standing An annua! convention 
is held and an annuaiy and monthly journal are issued. 

ACADEXY. GPXZ 7 L or A XXI X 7 Z, the name given to 
the philosophic school founded by Plato. The name is derived from 
a pleasure garden or gymnasium situated in the suburb of the 
Ceramicus on the river Cephissus about a mile to the north-west 
of Athens from the gate called Dipylum. It was said to have 
belonged to the ancient Attic hero Academus, who, when the 
Dioscuri invaded Attica to recover their sister Helen, carried 
off by Theseus, revealed the place where she w r as hidden. Out 
of gratitude the Lacedaemonians, who reverenced the Dioscuri, 
always spared the Academy during their invasions of the country. 
It was walled in by Hipparchus and was adorned with walks, 
groves, and fountains by Cimon (Piut. Cim. 13), who bequeathed 
it as a public pleasure ground to his fellow citizens. Subsequently 
the garden became the resort of Plato (q.v.) who had a small 
estate in the neighbourhood Here he taught for nearly 50 years 
till his death in 348 b c , and his followers continued to make it 
their headquarters. It was closed for teaching by Justinian in 
ad. 529 along with the other pagan schools. Cicero borrowed the 
name for his Villa near Puteoli, where he composed his dialogue, 
The Academic Questions. 

The Platonic Academy (proper) lasted from the days of Plato 
to those of Cicero, and during its whole course there is traceable 
a distinct continuity of thought which justifies its examination as 
a real intellectual unit. On the other hand, this continuity of 
thought is by no means an identity. The Platonic doctrine was so 
far modified in the hands of successive scholarchs that the 
Academy has been divided into either two, three or five main 
sections (Sext. Empir. Pyrrh. Hyp. i. 220). Finally, in the days 
of Philo, Antiochus and Cicero, the metaphysical dogmatism of 
Plato had been changed into an ethical syncretism which com- 
bined elements from the Scepticism of Carneades and the doc- 
trines of the Stoics; it was a change from a dogmatism which 
men found impossible to defend, to a probabilism which afforded 
a retreat from Scepticism and intellectual anarchy. Cicero rep- 
resents at once the doctrine of the later Academy and the gen- 
eral attitude of Roman society when he says, “My words do not 
proclaim the truth, like a Pythian priestess; but I conjecture 
what is probable, like a plain man; and where, I ask, am I to 
search for anything more than verisimilitude?” And again: “The 
characteristic of the Academy is never to interpose one’s judg- 
ment, to approve what seems most probable, to compare together 
different opinions, to see what may be advanced on either side 
and to leave one’s listeners free to judge without pretending to 
dogmatize.” 

The passage from Sextus Empiricus, cited above, gives the gen- 
eral view that there were three academies : the first, or Old, acad- 
emy under Speusippus and Xenocrates; the second, or Middle, 
academy under Arcesilaus and Polemon; the third, or New, acad- 
emy under Carneades and Clitomachus. Sextus notices also the 
theory that there was a fourth, that of Philo of Larissa and Char- 
midas, and a fifth, that of Antiochus. Diogenes Laertius says that 
Lacydes was the founder of the New Academy (i. 19, iv. 59). 
Cicero (de Orat . iii. 18, etc.) and Varro insist that there were only 
two academies, the Old and the New. Those who maintain that 
there is no 'justification for the five-fold division hold that the 
agnosticism of Carneades was really latent in Plato, and became 
prominent owing to the necessity of refuting the Stoic criterion. 

The general tendency of the Academic thinkers was towards 
practical simplicity, a tendency due in large measure to the inferior 
intellectual capacity of Plato’s immediate successors. Cicero (de 
Fin. v. 3) says generally of the Old Academy: “Their writings 
and method contain all liberal learning, all history, all polite dis- 
course; and besides they embrace such a variety of arts that no 
one can undertake any noble career without their aid . . . In a 
word the Academy is, as it were, the workshop of every artist.” 
It is true that these men turned to scientific investigation, but in 
so doing they escaped from high altitudes in which Plato thought, 
and tended to lay emphasis on the jmundane side of philosophy. 
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Of Plato's originality and speculative power, of his poetry and 
enthusiasm they inherited nothing, “nor amid all the learning 
which has been profusely lavished upon investigating their tenets 
is there a single deduction calculated to eAcidare the 

character of their progress or regression” (Archer Butler, Led. 
on Anc . Phil ii, 315) 

The modification of Academic doctrine from Plato to Cicero 
may be indicated briefly under four heads. 

(1) Plato’s own theory of Ideas was not accepted even by 
Speusippus and Xenocrates. They argued that the Good cannot 
be the origin of things, inasmuch as Goodness is only found as an 
attribute of things. Therefore, the idea of Good must be second- 
ary to some other more fundamental principle of existence. This 
unit Speusippus attempted to find in the Pythagorean number 
theory. From it he deduced three principles, one for numbers, 
one for magnitude, one for the soul. The Deity he conceived as 
that living force which rules all and resides everywhere. Xeno- 
crates, though like Speusippus infected with Pythagoreanism, was 
the most faithful of Plato’s successors. He distinguished three 
spheres, the sensible, the intelligible, and a third compounded of 
the two, to which correspond respectively, sense, intellect and 
opinion ( 36 %a ). Cicero notes, however, that both Speusippus and 
Xenocrates abandon the Socratic principle of hesitancy. 

(2) Up to Arcesilaus, the Academy accepted the principle of 
finding a general unity in all things, by the aid of which a principle 
of certainty might be found. Arcesilaus, however, broke new 
ground by attacking the very possibility of certainty. Socrates had 
said, “This alone I know, that I know nothing.” But Arcesilaus 
went farther and denied the possibility of even the Socratic mini- 
mum of certainty: “I cannot know even whether I know or not.” 
Thus from the dogmatism of the master the Academy plunged 
into the extremes of agnostic criticism. 

(3) The next stage in the Academic succession was the moder- 
ate scepticism of Cameades, which owed its existence to his opposi- 
tion to Chrysippus, the Stoic. To the Stoical theory of apprehensi- 
ble (or knowable) presentation, by which they expressed a con- 
viction of certainty arising from impressions so strong as to 
amount to real knowledge, he opposed the doctrine of inapprehen- 
sible (or unknowable) presentation 9 which denied any necessary 
correspondence between perceptions and the objects perceived. 
He saved himself, however, from absolute scepticism by the doc- 
trine of probability or verisimilitude, which may serve as a practi- 
cal guide in life. Thus his criterion of imagination is that it must 
be credible, irrefutable, and attested by comparison with other 
impressions ; it may be wrong, but for the person concerned it is 
valid. In eJiics he was an avowed sceptic. During his official visit 
to Rome he gave public lectures, in which he successively proved 
and disproved with equal ease the existence of justice. 

(4) In the last period we find a tendency not only to reconcile 
the internal divergences of the Academy itself, but also to connect 
it with parallel growths of thought. Philo of Larissa endeavours 
to show that Cameades was not opposed to Plato, and further 
that the apparent antagonism between Plato and Zeno was due to 
the fact that they were arguing from different points of view. From 
this syncretism emerged the prudent noncommittal eclecticism of 
Cicero, the last product of Academic development. 

For detailed accounts of the Academicians see Aristotle, Xenoc- 
rates, of Chalcedon, etc., also Stoics and Neoplatonism. Histories 
of philosophy by Erdmann, Zeller, and Windelband, and Th. Corn- 
perz, Greek Thinkers 3 ii, 270 (Eng. trans., 1905). 

ACADEMY, ROYAL. The Royal Academy of Arts in Lon- 
don, to give it the original title in full, was founded in 1768, “for 
the purpose of cultivating and improving the arts of painting, 
sculpture and architecture.” It was the outcome of many attempts 
which had previously been made in England to form a society 
which should have for its object the advancement of the fine 
arts. No time was lost in establishing the schools, and on Jan. 
2, 1768, they were opened at some rooms in Pall Mall, a little 
eastward of the site now occupied by the Junior United Service 
club, the president, Sir Joshua Reynolds, delivering on that occa- 
sion the first of his famous “Discourses.” The opening of the 
first exhibition at the same pkce foEowed on April 26. 


The -c jrr-.c''. of the academy was by the “Instrument” 
vested in “a president and eight other persons, who shall form a 
council.” Four of these were to retire every year, and the seats 
were to go by rotation to every academician. The number was in- 
creased in 1870 to 12, and reduced to ten in 1875. The rales as 
to retirement and rotation are still in force Newly elected 
academicians begin their two years 5 service as soon as they have 
received their diploma. The council has, to quote the “Instru- 
ment,” “the entire direction and management of the business” of 
the academy in all its branches, and also the framing of new laws 
and regulations; but the latter, before coming into force, must be 
sanctioned by the general assembly of academicians and approved 
by the sovereign. The original number of academicians was fixed 
in the “Instrument” at 40, and has so remained. Each academician 
on his election has to present an approved specimen of his work- 
called his diploma work — before his diploma is submitted to the 
sovereign for signature. On receiving his diploma he signs the 
Roll of Institution as an academician, and takes his seat in the 
general assembly. The class of associates, out of whom alone 
the academicians can be elected, was founded in 1769. 

One of the most important functions of the Royal academy, 
and one which for nearly a century it discharged alone was the 
instruction of students in art. The first act, as has been shown, 
of the newly founded academy was to establish schools — “an 
Antique Academy,” and a “School for the Living Model” for 
painters, sculptors and architects. A school of painting was added 
in 1815, and special schools of sculpture and architecture in 1871. 
The schools consist of an antique school, a school of painting, a 
school of drawing from the life, a school of modelling from the 
life and an architectural school. Admission is gained by submitting 
specimens of drawing or modelling, and the successful candidates, 
called probationers, have then to undergo a further test in the 
schools, on passing which they are admitted as students for five 
years. Female students were first admitted in i860. There are 
permanent curators and teachers in all the schools, but the prin- 
cipal teaching is done by the keeper and visitors — academicians 
and associates — elected to serve in each school. 

Another of the principal objects to which the profits of the 
Royal academy have been devoted has been the relief of dis- 
tressed artists and their families. The source from which have 
been derived the funds for carrying on the varied work of the 
Royal academy, its schools, its charities and general cost of ad- 
ministration, and which has enabled it to spend large sums on 
building, and provided it with the means of maintaining the build- 
ings, has been the annual exhibitions. There is an annual winter 
exhibition of works by old masters and deceased British artists, 
and a summer exhibition of works by living artists. 

Presidents of the Royal Academy.— Sir Joshua Reynolds, 
1768-92; Benjamin West (resigned), 1792-1805; James Wyatt, 
1805; Benjamin West (re-elected), 1806-20; Sir Thomas Law- 
rence, 1820-30; Sir Martin Archer Shee, 1830-50; Sir Charles 
Lock Eastlake, 1850-65; Sir Francis Grant, 1866-78; Frederic, 
Lord Leighton of Stretton, 1878-96; Sir John Everett Millais, 
1896; Sir Edward John Poynter, Bt, 1896-1918; Sir Aston Webb, 
1919-24; Sir Frank Dicksee, 1924-28; Sir W. Llewellyn, 1928- 
38; Sir E. Lutyens, 1938-44; Sir Alfred Munnings, 1944- . 

The library of about 11,000 volumes, some of them of great 
rarity and value, is open daily to the students and members, and 
to others on introduction. The trust funds administered by the 
Royal academy include the following: The Turner fund, the 
Creswick fund, the Landseer fund, the Armitage fund, the Leigh- 
ton bequest and the Edward Stott fund. 

Bibliography— The literature concerning the Royal academy con- 
sists chiefly of pamphlets and articles of more or less ephemeral value. 
More serious works are: William Sandby, The History of the Royal 
Academy of Arts (1862) (withdrawn from circulation on a question 
of copyright) ; Report from the Select Committee on Arts and their 
Connection with Manufactures , with the Minutes of Evidence and 
Appendix (1836) ; Report of the Royal Commission on the Royal 
Academy , with Minutes of Evidence and Appendix (1863) ; Martin 
Archer Shee, The Life of Sir M. A. Shee , P.RA. (i860) ; C. R. Leslie, 
R.A.. and Tom Taylor, Life and Times of Sir Joshua Reynolds , P.RA. 
(1S65) ; J. E. Hodgson, R.A., and F. A. Eaton, Sec. RA, The Royal 
Academy and its Members , 1768-1830 (1905). But the chief sources 
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of information on the subject are the minute-books of the council 
and of the general assembly, and the annual reports, which, however, 
only date from 1859. (F. A. E.; W. R. M. L.) 

ACADEMY OF NATURAL SCIENCES OF FHILA- 
DELPidAj THE 9 founded in 1812, possesses a library of 120,- 
000 volumes and 7,000,000 natural history specimens. Its free 
museum contains 19 habitat groups of animals, as well as a Hall 
of Earth History and exhibits of birds, minerals and insects. The 
academy’s scientific staff is comprised of 48 research scientists. 

It has published the Proceedings continuously since 1841, in 
addition to The Manual of Conchology and Frontiers. From 1929 
to 1939, 200 expeditions sought new specimens in all parts of the 
world for its collections. Since 1876 The American Entomologi- 
cal society has been affiliated with it. 

ACADIA or ACAD1E, a district in what is now Nova 
Scotia and eastern New Brunswick, so named either because Ver- 
razano called a par* of the coast Arcadia in 1524, or from 
the Micmac 'icyZie, re 'the land, found in several place names. 
Visited by Champlain in 1603 and by De Monts in 1604, and 
colonized by France, Acadia was a bone of contention in the wars 
between France and England. It became English under the treaty 
of Utrecht in 1713. In 1755 the imminence of war with France, 
the vexed question of the neutrality of the Acadians and their 
possible revolt, led to the forcible deportation of the majority 
of^the Nova Scotia Acadians (about 6,500). Their settlements 
were destroyed and those not deported driven into the wilderness. 
This deportation is the theme of Longfellow’s Evangeline. The 
Acadians were distributed among the English colonies. One party 
made its way to Bayou Teche, Louisiana, where Cable has de- 
scribed their modem life. After the peace of 1763, about 800 
returned to New Brunswick, where the name Acadien is still 
current. See G. P. Bible, An Historical sketch of the Acadians 
(1892); A. Doughty, The Canadian Exiles (1914), 
ACAJUTLA, a Pacific port of El Salvador, Central America, 
terminus of the British-owned Salvador railroad, and coffee-ship- 
ping centre for the republic. The population is (1940) 1,448, and 
the port an open roadstead, passengers and freight being handled 
by lighters. The town is 65 mi. distant from San Salvador and 
12 mi. from Sonsonate. 

ACANTHACEAE^ a large family of dicotyledonous plants, 
chiefly tropical and subtropical with bilabiate irregular flowers 
and for the most part with dehiscent capsules, the seeds borne on 
characteristic more or less elastic jaculatoria or retinacula, an aid 
in seed dispersal. In this family, considerable use of pollen grain 
characters has been made in differentiating genera. The species, 
all herbs, shrubs or vines, in excess of 2,500, are arranged in 
about 180 genera. Some of these genera are very large, such as 
Justicia, with in excess of 250 species. Many species are culti- 
vated for ornamental purposes, especially in such genera as 
Thunbergia , Graptophyllum , Aphelandra , Barieria , Ruellia, Jus- 
ticia, Jacobinia , Beloperone, Strobilanthes, Erantkemum, Phloga - 
cantkus, and others. The leaf characters of certain species of 
Acanthus (q.v.) form an important part of the design on the 
capitals of classical Grecian and Roman columns. 

ACANTHOCEPHALA. These thorny-headed worms are 
obligatory parasites,' perfectly adapted to paras:tir existence, 
since no stage in the life histoiy possesses any specialized organs 
for digestion. The mature worms, invariably of^ separate sexes^ 
live in the intestines of vertebrate hosts, where rood is obtained 
exclusively by absorption through the body wall. While in some 
species fully mature females are less than 2 mm. (.08 in.) long, 
in other species they have been reported to exceed 500 mm. (20 
in.). Males are usually smaller than females of the same species. 

All groups of vertebrates may serve as hosts for Acantho- 
cephaia, although for each vertebrate class there are some dis- 
tinctive genera and species. Introduction into the host intestine 
is always along with food. So far as known, an arthropod is 
invariably the first host, although animals which feed upon 
arthropods may serve as intermediate hosts to carry the worms 


larvae. Developing eggs are given off by the female w 
reach the ground with the intestinal wastes of the pig. n 
soil they may be eaten by grubs of the June beetle, cockchafer 
or other beetle larvae. Within the digestive tract of the gnr 
the egg hatches to a stage called an acanthor. By growth and. 
metamorphosis the acanthella or infective larval stage is reached 
while still within the body of the grub. The parasite never 
reaches maturity unless its sheltering beetle larva is devoured y 
a pig or other suitable host in whose intestine the life cycle is 

completed. , , . 

One of the most distinctive features of all Acanthocepiiaia^is 
the hook-covered proboscis which may be of extremely diverse size 
and shape. By the use of special muscles this organ is capable 01 
being inverted and withdrawn into a muscular proboscis recep- 
tacle within the front end of the body. If in contact with the host 
intestine when everted, the proboscis hooks tear their way into 
the intestinal wall to anchor the worm securely. 

The wall of the body-proper is composed mainly of a syncytial 
subcuticula permeated by a series of fluid-filled canals^ termed 
the lacunar system. Two continuations of this tissue into the 
body cavity at its front end constitute organs of problematical 
function known as the lemnisci. The external surface of the entire 
body is covered by a cuticula which in many species is adorned 
with spines. 

On its inner surface the subcuticula is lined by two layers of 
muscle fibres, of which those next to the body cavity are directed 
longitudinally, the others circularly 

A greatly reduced central nervous system or brain is located 
within the proboscis receptacle, from which a few small nerve 
fibres pass to surrounding structures. There are no highly spe- 
cialized sense organs. # .... 

Genital organs in both sexes are held in place within a liga- 
ment which runs lengthwise through the body cavity. The ovary 
very early breaks up into a large number of floating egg masses; 
hence each female is incapable of producing more than one quota 
of eggs. 

Upon fertilization each egg becomes surrounded by a series of 
protecting membranes and breaks away from the egg mass. Ul- 
timately the developing eggs fill the entire body cavity. The 
female pore, at or near the posterior extremity, is guarded by 
a circular muscle, the vaginal sphincter. A short vagina receives 
the tubular or sac-shaped uterus, which at its forward end bears 
the uterine bell and the selective apparatus. The funnel-shaped 
uterine bell opens into the body cavity, which is divided by par- 
titions into a dorsal and a ventral ligament-sac. 

When fully mature eggs are passed through the uterine bell 
into the selective apparatus, they are passed on into the uterus 
and finally out through the vagina. Eggs not yet ready for 
elimination are returned to the body cavity by the selective 
apparatus. 

Male organs consist of a pair of testes followed posteriorly by 
one or a series of cement glands. Accessory male structures in- 
clude ducts and storage reservoirs for sperm and cement and a 
complicated eversible bursa, or pouch, for copulation, surrounding 
the cirrus. 

In most species excretory wastes are eliminated through the 
body surface, although in some of the large forms a pair of 
branched protonephridial organs are associated with the reproduc- 
tive organs. 

Acanthocephala have been considered by many zoologists as a 
subdivision of the roundworms. However, in general plan as well 
as in detail of structure, in their development and in their rela- 
tionships within the host, they closely parallel the cestodes. Their 
many distinctive features are best acknowledged by considering 
them as an independent phylum. 

A. Meyer (1932-33) recognized 58 genera with somewhat more 
than 300 species. Approximately 100 additional species and 20 
new genera had been added in the 11 years following the publi- 
cation of Meyer’s monograph. 

Bibliography, — See A. Meyer, “ Acanthocephala,” in Bronn’s Klassen 
and Ordnungen des Tierreichs (Leipzig, 1932-33) ; H. J. Van Cleave, 
Relationships of the Acanthocephala,” Amer. Nat., 75(756) :3i-47 

(H. J, V.«C.) 


> the vertebrate. T . 

A typical life cycle is that of Macracanthorhynchus hirudin * - 
eus (Pallas, 1781), a species which dwells in the intestine of 
iie hog and undergoes larval development in soil-mhabitmg beetle (i«i ) • 
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^ - --'-2- .TGlIj the most specialized section of in g between Mexico, the Philippines and the orient, and continued 
the bony fishes (Teleostii), characterized by the possession of to be a port of call for steamship lines running between Panama 
spines on the first dorsal fin and by the absence usually of a and San Francisco as well as coastwise trading vessels. The town 
duct connecting ^the air bladder with the alimentary canal. ( See lies on a narrow strip of land between the bay and steeply rising 
Fishes.) They include the perch, the mackerel, the bass (qq.v.) mountains which encircle it. From May to November the climate 
and other well-known and important fishes besides numerous less is hot and humid, but from December through April it is warm 


noteworthy forms. In the perches and basses the anterior dorsal 
fin is armed with formidable spines. 

ACANTHUS, a genus of plants of the acanthus family 
(Acanthaceae), embracing some 20 species, mainly perennial herbs 
and small shrubs, native to the Mediterranean region and the 
warmer parts of Asia and Africa. They are bold, vigorous, hand- 
some plants, with mostly broad, much divided, often spiny-toothed 
leaves. The erect sterns bear stately spikes of Showy white, purple 
or red flowers, surrounded by sharp-pointed, sometimes highly 
coloured bracts. 

Several species are grown as ornamentals. These are mostly 
thistle-like plants, with stems 3 ft. to 4 ft. high, the best known 
of which Is the bears’ breech or brankursine (A. mollis ), common 
in Mediterranean countries, with deeply cut, hairy, shining 
leaves, which are without spines, and whitish or rose-coloured 
flowers in spikes i-| ft. long. 

The spiny acanthus (A. spinosus ), native to southern Europe, 
is so named because of its very spiny leaves. A. perringi , a na- 
tive of Asiatic Turkey, with red flowers, is suitable for rock 
gardens. A . montanus , native to Greece, with roseate flowers, is 
grown in greenhouses. 

In architectural decoration, the acanthus was first reproduced 
in metal, and subsequently carved in stone , by the Greeks. It 
was afterwards, with various changes, adopted in all succeeding 
styles of architecture as a basis of ornamental decoration. 

There are two types, that found in the Acanthus spinosus , which 
seems to have^ been followed by the Greeks, and that in the 
Acanthus mollis, which seems to have been preferred by the 
Romans. 
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A CAPPELLA or ALLA CAPPELLA, Italian musical 
terms meaning literally “as in a chapel or church,” whence they 
have come to be applied to compositions intended to be sung 
without instrumental accompaniment; or, alternatively, composi- 
tions accompanied in a particular way, viz., without the introduc- 
tion of harmony or parts. 

^ A CAPRICCIO* in music a direction signifying that the 
piece to which it is attached is of a fanciful, capricious nature, 
and is to be Dlayed in like manner. 

ACAPULCO* a resort city and port of Mexico, at sea level on 
the Pacific coast in the state of Guerrero, 190 mi. S.S.W. of 
Mexico City. Pop. (est. 1950) 30,000, plus many transients. 
Acapulco has the best harbour on the Pacific coast of Mexico, and 
one of the finest natural anchorages in the world; it is situated 
on a deep, semicircular bay, nearly landlocked and accessible by 
iand.^ Acapulco was a main depot for Spanish colonial fleets ply- 


and pleasant; February, March and April are almost rainless. 
Long a regional economic centre, Acapulco exports hides, cedar 
and fruit, as well as cotton, tobacco, cacao, sugar cane, Indian 
corn and coffee grown in the adjacent district of Tabares. No 
railways connect to Acapulco but a spreading network of highways 
and frequent air service make it accessible to visitors. Acrou’cc 
became “The Riviera of Mexico,” deriving much of its 
from tourist trade. 

A main highway, passing through Taxco and Cuernavaca, runs 
to Mexico City. (Ho. C.) 

ACARNANIA* a district of ancient Greece, bounded on the 
west by the Ionian sea, on the north by the Ambracian gulf, on 
the east and south by Ml. Thyamus and the Achelous. Its most 
populous region was the plain of the Achelous, commanded by 
the principal town Stratus; its people long continued in semi- 
barbarism, communication with the rest of Greece being impeded 
by mountain ridges and lagoons, but there were a few Corin- 
thian colonies on the coast, founded in the 7th century B.C.; they 
were ruined in the 5th, through Athenian intervention. In 391 
the Acamanians submitted lO Spc . .an control; in 371, to Theban. 
In the Hellenistic age they were constantly assailed by their 
Aetolian neighbours. But they remodelled their ancient cantonal 
league, apparently after the pattern of Aetolia, and in the 3rd 
century they formed a close alliance with Philip V. of Macedonia 
in his Roman wars. For their sympathy with his successor Per- 
seus they were deprived of their federal capital Leucas and re- 
quired to send hostages to Rome (167 b.c.). The country was 
desolated by Augustus, who drafted its inhabitants into Nicopolis 
and Patrae. Acarnania took a prominent part in the national 
uprising of 1821; it is now joined with Aetolia as a province. 
Several ancient sites in Acarnania have well-preserved walls, 
especially Stratus, Oeniadae and Limnaea. 

Bibliography. — Strabo vii. 7, x. 2; Thucydides; Polybius iv. 40; 
Livy xxxiii. 16-17; Corpus Inset. No. 1,739; Heuzey, 

Mt. Qlympe et VAcarnanie (Paris, 186c; ; E. Coerbummer, Akarnanien 
im Altertum (Munich, 1887). 

ACARUS, a genus ofmites (q.v.), represented by the human 
itch-mite, Acarus scabiei, causing an irritating skin, infection. 
The disease was known to the ancients, but its cause was dis- 
covered only in the 18th century. See Reuben Friedman, Biology 
of Acarus Scabiei (1942). (A Ph) 

ACASTUS, son of Pelias, but the friend of Jason; he took 
part in the Calydonian boar-hunt and the Argonautic expedition. 
After his father’s death he instituted splendid funeral games in his 
honour. His wife Astydameia (cajecfjiipooljce in Horace, Odes 
in. 7, 17) fell in love with Peleus (q.v.), who had taken refuge at 
lolcus, and accused him falsely to her husband (cf. Bellerophon- 
Hippolyttjs). Acastus thereupon left Peleus asleep on Mount 
Pelion, having first hidden his famous sword. On awaking, Peleus 
was attacked by the Centaurs, but saved by Cheiron. Having 
recovered his sword he returned to lolcus and slew Acastus and 
Astydameia. 

ACATALEPSY. In the history of philosophy the Greek 
term acatalepsy was first used by Pyrrho the sceptic to express 
the view that the human mind has no direct apprehension of 
material objects. One is consequently not justified in making as- 
sertions about wbat things really are in themselves. Each person 
can only say how things appear to him. 

ACAULESCENT, a term used of a plant apparently stem- 
less, as dandelion, the stem being almost suppressed. 

ACCADIAN, an adjectival form of the name Accad or Ak- 
kad. Sumer and. Akkad were the principal sub-regions of Baby- 
lonia (q.v.) and in view of the dialectical and ethnological differ- 
ences between the peoples of the two regions, the terms Sumerian 
and Accadian came to represent the languages and ethnic groups of 
the two regions. (See Sumekian Language.) 
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ACCA LARENTIA, in Roman legend, the wife of the 
shepherd Faustulus, who saved the lives of Romulus and Remus. 
Attempts have been made to explain the wolf legend by suggest- 
mg that Larentia was called lupa (“courtesan,” literally “she- 
wolf”) because of her immoral character (Livy i, 4; Ovid, Fasti , 
ni, 55). According to another account, Larentia was a beautiful 
girl whom Hercules won at dice (Macrobius i 5 10; Plutarch, 
Romulus , 4, 5, Quaest. Rom., 35; Aulus Gellius vi, 7). By his 
advice she married a wealthy Etruscan named Tarutius/ She 
inherited his property and bequeathed it to the Roman people, 
who instituted in her honour a yearly festival called Larentalia 
(Dec. 23) According to some, Acca Larentia was the mother 
of the Lares and symbolized the fertility of the earth, in par- 
ticular the city lands and their crops. 

See Mommsen, “Die echte und die_ falsche Laientia,” in Romische 
r ' o-cc 1 ‘irz«v ii (1879); E Pais, Ancient Legends 0} Roman History 
v c -/ , - - D. Rouse, The Year's Work in Classical Studies (1907). 

ACCELERANDO (Ital), in music a direction signifying 
that the tempo , or speed of performance, is to be quickened. 

ACCELERATION as used 111 mechanics, a term denoting 
the rate of change in the velocity of a moving body. It is what the 
increment m velocity in a unit of time would be if the rate of 
change were uniform for that unit When a body falls in a vacuum 
near the earth’s surface, the increment in velocity is about 32.16 
ft.^er second, and this is known as the acceleration of gravity. In 
astronomy the term has other uses, as when it refers to the time 
which the stars gain upon the sun in passing the meridian each 
day, ( See Mechanics; Dimensional Analysis; Gravitation.) 

a: ttit- - tor, in a motor car {qv) the pedal which 
operates the throttle and thus controls the engine speed. 

- r » j J.TLA in aeroplane flight testing an instru- 
ment used to measure the acceleration of an aircraft in a defined 
direction The most common models consist substantially of a 
weight supported on a diaphragm or from a cantilever spring. By 
recording the movements of this weight during various manoeu- 
vres of the aeroplane the accelerations undergone by the plane 
itself can be computed. With the accelerations known, designers 
can further compute the loads placed upon the structure of the 
aeroplane by manoeuvres, such as spins, loops and sharp pull-outs 
from dives, and adjust their structural strength factors accord- 
ingly. ( See Aeroplane.) (D. Se.) 

ACCENT, a term used by the earlier Greek grammarians 
for the musical accent which characterized their own language, 
but later the term became specialized for quantity in metre, 
whence comes the Eng prosody (Lat. accentus , a literal transla- 
tion of Gr TpoacpSia) In all languages there are two kinds of 
accent: (1) musical chromatic or pitch accent; (2) emphatic 
or stress accent. The former indicates differences in musical 
pitch between one sound and another in speech, the latter the 
difference between one syllable and another which is occasioned 
by emitting the breath in the production of one syllable with 
greater energy than is employed for the other syllables of the 
same word. These two senses are different from the common 
usage of the word in the statement that someone talks with a 
foreign or with a vulgar accent. 

In different languages the relations between pitch and sttess 
differ greatly. The pitch accent is well marked, for example, 
in Lithuanian and Swedish. Modem Greek has changed from 
pitch to stress, the stress being generally laid upon the same 
syllable in modem as bore the pitch accent in ancient Greek. In 
the majority of European languages, however, stress is more con- 
spicuous than pitch. To the existence of stress in the original 
language from which Greek, Latin, Celtic, Teutonic, Slavonic and 
other languages of Europe are descended, must be attributed a 
large part of the phenomena known as ablaut or gradation. In 
modem languages we get Acton out of the O.E. ac-tun (oak-town), 
and more recently the contrast between New Town and Newton, 
The strong stress accent existing in the transition period between 
Latin and French led to the curtailing of long Latin words like 
latroctnium or hospitdle into the* words which we have borrowed 
from French into English as larceny and hotel 
In both pitch and stress accent different gradations may be 


observed. In pitch, the accent may be uniform, rising or falling 
Or there may be combinations of rising and falling or of falling 
and rising accents upon the same syllable In ancient Greek there 
were (1) the acute ('), a rising accent; (2) the grave ('), appar- 
ently merely the indication that in particular positions in the 
sentence the acute accent is not used where it would occur in the 
isolated word, and (3) the circumflex, which as its form (*) shows, 
and as ancient grammarians state, combines the rising and the fall- 
ing accent upon the same syllable, this syllable being always long. 
Different Greek dialects varied the syllables of the word; in 
historical times the accent had become limited to the last three 
syllables of a word. The theory that, as every vowel has its own 
natural pitch, and a frequent interchange between e (a high 
vowel) and 0 (a low vowel) occurs in the Indo-European 
languages, e originally went with the highest pitch accent, while 0 
appeared in syllables of a lower pitch, has no certain foundation 
since there are many exceptions. Somewhat similar distinctions 
characterize stressed syllables. According as the strength of the 
expiration is greatest either at the beginning, the end or the 
middle of the syllable, the accent is a falling, a rising or a rising 
and falling one Syllables in which the stress is produced continu- 
ously whether increasing or decreasing are called single pointed, 
those in which a variation in the stress occurs without being strong 
enough to break the syllable into two are called double pointed 
There is no separate notation for stress accent, but the acute (') 
is used for the increasing, the grave ( v ) for the decreasing stress, 
the circumflex (*) for the rising and falling (increasing and 
decreasing) and ( v ) for the opposite. A separate notation is 
needed. 

The relation between the two accents in the same language at 
the same time is a subject which requires further investigation 
In prehistoric times the stress in Latin must have rested upon the 
first syllable in all cases Only on this hypothesis can be explained 
forms like peperd (perfect of parco ) and collide (a compound of 
laedo ), for throughout the historical period the stress rested m 
these words upon the second syllable from the end. 

Besides the accent of the syllable and of the word, there re- 
mains a more complicated problem, the accent of the sentence 
From earliest times some words have become parasitic or enclitic 
upon other words. Pronouns more than most words are modified 
from this cause, but conjunctions like the Gr re (“and”), the 
Lat. que , have* throughout their whole history been enclitic upon 
the preceding word. An important word may be enclitic, as in 
English don’t, shan’t. 

Bibliography — H. Sweet, Primer of Phonetics, § 96 seq. (1890, 3rd 
ed. 1906), History of English Sounds , §110 seq. (1888), and other 
works; E. Sievers, Grundzuge der Phonetik, § 532 seq. (1893) ; O. Jes- 
persen, Lehrhuch der Phonetik , an abbiev. Ger trans of the author’s 
larger work In Dan, § 216 seq. (zgos) also Language , Its Nature, 
Origin and Development (1922); E Saoir, Language (1921) ; J. Ven- 
dryes, Le^Lar.gage Q921) ; A. Trombetri, Element i di Gloltologia 
(1923) ; Sir G. A. Grierson, Linguistic Survey of India (1907-27) ; F 
Boas, Handbook of Armenian Languages (1911) The books of Sievers 
and Jespersen give (esp. Sievers) full refs to the literature of the sub- 
ject. For the accent system of Indo-Eur languages see “Betonimg” 
in Brugmann’s Grunaiiss der vergleichenden Grammatik der indoger- 
manischen Sp'dc b*. .oL i (1897) or, with considerable modifications, 
his Kurze ve p-'.ct e zdc Grammatik der indogermanischen Sprachen, 
§§ 32-5^ and \43~3po (1902). 

ACCEPTANCE, generally, a receiving or acknowledgment 
of receipt; in law, the act by which a person binds himself to 
comply with the request contained in a bill of exchange (q.v.), 
addressed to him by the drawer. Acceptance may be either 
general or qualified A general acceptance is an engagement 
to pay the bill strictly according to its tenor and is made 
by the drawee subscribing Ms name, with or without the word 
"accepted” at the bottom of the bill, or across the face of it 
Qualified acceptance may be a promise to pay on a contin- 
gency occurring, e.g., on the sale of certain goods consigned 
by the drawer to the acceptor. No contingency is allowed to 
be mentioned in the body of the bill on pain of rendering 
the bill non-ifegotiable. But a qualified acceptance is quite legal 
and equally binding with a general acceptance upon the acceptor 
when the contingency has occurred. It is also a qualified accept- 
ance where the promise is to pay only part of the sum mentioned 
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in the bill, or to pay at a different time or place from those 
specified. As a qualified acceptance is so far a disregard of the 
drawer’s order, the holder is not obliged to take it; and if he 
chooses to take it he must give notice to antecedent parties, acting 
at Ms own risk if they dissent. A bill can be accepted in the first 
instance only by the person or persons to whom it is addressed ; 
but if he or they fail to do so, it may, after being protested for non- 
acceptance, be accepted by some one else “ supra protest,” for the 
sake of the honour of one or more of the parties concerned in it, 
and he thereupon acquires a claim against the drawer and all 
those to whom he could have resorted. 

For acceptance of an offer, see Contract. 

Acceptance has a further technical meaning in law in the case 
of delivery of goods pursuant to a prior contract for sale. Either 
an expression by the buyer of his assent to become owner, or his 
doing of some act inconsistent with the seller’s ownership — such 
as selling or using part of the goods, will constitute such an ac- 
ceptance. The effect is, in English law, to make impossible the 
later rejection of the goods, and leave the buyer a remedy in 
damages for any non-compliance of ‘the goods with the contract. 
In some American States the acceptance, at least if not accom- 
panied by an express claim of non-compliance, will wholly bar 
the buyer from any later claim that the goods were not up to 
contract. Under the prevailing American doctrine laid down in 
the Uniform Sales Act, however, the buyer can at his option if 
the goods accepted do not comply, either have damages, or 
return the goods and forego damages. If the contract is oral 
and no part payment has been made, both delivery and ac- 
ceptance of some portion of the goods are necessary to make the 
contract enforceable at all. (X.) 

United Staie$ e ~—Xn the United States trade acceptances are 
rediscountable at the Federal Reserve Bank if the date of ma- 
turity be not more than 90 days from the date offered for dis- 
count, except in the case of agricultural paper, for which the limit 
is 180 days. The Federal Reserve Bank shall take such steps as it 
deems necessary to satisfy itself as to the eligibility of any trade 
acceptance offered for rediscount and may require a recent 
financial statement of one or more of the parties to the instru- 
ment. To satisfy itself that the acceptance meets the primary 
requirement of arising out of a current merchandise transaction, 
the Federal Reserve Bank rules that “it must bear on its face or 
be accompanied by evidence satisfactory to the Federal Reserve 
Bank that it was drawn by the seller of the goods on the pur- 
chaser of such goods.” Such evidence may consist of a certificate 
on or accompanying the acceptance to the following effect: The 
obligation of the acceptor of this bill arises out of the purchase of 
goods from the drawer . Such certificate may be accepted by the 
Federal Reserve Bank as sufficient evidence, provided, however, 
that the Federal Reserve Bank, in its discretion, may inquire 
into the exact nature of the transaction underlying the acceptance. 

By the use of the trade acceptance, the seller of goods instead 
of having merely an open book account on a credit transaction, 
procures a negotiable evidence of the debt. The actual conversion 
of the original draft into a trade acceptance is accomplished 
when the buyer (drawee) writes across its face the word 
“accepted,” together with the date and the place of payment, 
either at a banking house or at the place of business of the seller 
(drawer), and affixes his signature. Upon receipt of the accepted 
draft, the seller of goods (drawer) may either hold it to maturity 
and then collect, or discount it to procure immediate funds. 

Authoritative information on current usage in connection with trade 
acceptances is published from time to time in the Federal Reserve 
Bulletin under “Rulings of the Federal Reserve Board” and “Opinions 
of Counsel of the Federal Reserve Board.” (J. H. B.) 

ACCEPTILATION, in Roman and Scots law, a verbal re- 
lease of a verbal obligation. This formal mode of extinguishing 
an obligation contracted verbally received its name from the 
book-keeping term acceptilatio, entering a receipt, i.e., carrying 
it to credit. The words conveying the release had to correspond 
to, or strictly cover, the expressed obligation. 

ACCESS, approach, or the means of approaching. In law, 
the word is used in various? xonnections. The presumption of a 


child’s legitimacy is negatived if it be proved that a husband has 
not had access to his wife within such a period of time as would 
admit of his being the father. (See Legitimacy.) 

In the law of easements (see Easement), every person who 
has land adjoining a public road or a public navigable river has 
a right of access to it from Ms land. So, also, every person has 
a right of access to air and light through an ancient window. 
For the right of access of parents to children under the guardian- 
ship of the court, see Infant. 

ACCESSION, in law, a method of acquiring property 
adopted from Roman law, by which, in things that have a close 
connection with or dependence on one another, the property in 
the principal draws after it the property in the accessory, ac- 
cording to the principle, accessio cedet principali . Accession may 
take place either in a natural way, such as the growth of fruit 
or the birth of animals, or in an artificial way. The various 
methods may be classified as (1) land to land by accretion or 
alluvion (q.v.) y (2) movables to land ( see Fixtures); (3) mov- 
ables to movables; (4) movables added to by the art or industry 
of man; this may be by specification, as when wine is made out 
of grapes, or by confusion, or commixture, which is the mixing 
together of liquids or solids, respectively. In the case of industrial 
accession ownership is determined according as the natural or 
manufactured substance is of the more importance, and, in gen- 
eral, compensation is payable to the person who has been dis- 
possessed of his property. 

In a historical or constitutional sense, the term “accession” 
is applied to the coming to the throne of a dynasty or line of 
sovereigns or of a single sovereign. “Accession” sometimes like- 
wise signifies consent or acquiescence. Thus, in the bankruptcy 
law of Scotland, where there is a settlement by a trust-deed, it 
is accepted on the part of each creditor by a “deed of accession.” 

ACCESSORY, a person concerned in the commission of a 
felonious offence, not as principal, but by participation ; as by ad- 
vice, command, aid or concealment. In certain crimes there can 
be no accessories, all concerned being principals, whether present 
or absent at the time of their commission. There is no accessory 
to misdemeanour. 

There are two kinds of accessories — before the fact and after 
it. The first is he who commands or procures another to commit 
felony and is not present himself; for if he be present he is an 
abettor ( q.v .). The second is he who, knowing a man has com- 
mitted a felony, receives, harbours or assists him. An accessory 
before the fact is liable to the same punishment as the principal; 
and there is now indeed no practical difference between such an 
accessory and a principal in regard either to indictment, trial or 
punishment. Accessories after the fact are in general punishable 
with imprisonment (with or without hard labour) for a period 
not exceeding two years. (See the Accessories and Abettors Act 
1861.) 

ACCIACC ATURA, in music, an old type of ornament in 
pianoforte and organ playing which consisted in reinforcing a 
particular note by striking simultaneously with it the note below 
it, the latter being then immediately released. (From Xtal. acciac - 
cature, to crush.) Nowadays it is more often applied to the 
shorter kind of appoggiatura (q.v.). 

ACCIAJUOLI, DONATO (1428-1478), Italian scholar, 
was bom at Florence and became gonfalonier of the city in 1473. 
His works are: a Latin translation of some of Plutarch’s Lives 
(Florence, 1478); Commentaries on Aristotle’s Ethics and Poli- 
tics; and lives of Hannibal, Scipio and Charlemagne. In the 
work on Aristotle he had the co-operation of his master Argyro- 
pulos. 

ACCIDENCE, the term for the grammatical changes to which 
words are subject in their inflections as to gender, number, tense 
and case (a mis-spelling of “accidents,” from the Latin neuter 
plural accidentia, casual events). Also used for a book containing 
the rudiments of grammar, and so of any subject of art. 

ACCIDENT* This term has a perplexing variety of mean- 
ings, which are, however, not entirely disconnected "when con- 
sidered historically. The meaning of the term varies with the 
antithesis intended. To this, accordingly, attention must be paid 



ACCIDENTALISM— ACCIDENT INSURANCE 9 5 


in any context in which “accident” occurs. The following account 
^ dea& with the principal antitheses and attempts to indicate the 
way in which the term “accident” acquired its various meanings. 

(1) Accident and Substance. — Perhaps the oldest use of the 
term “accident” was by way of contrast with the term “substance” 
or “thing.” “Substance” means the basic reality which has vari- 
ous qualities, stands, in various relations, etc. These qualities, 
relations, etc., on the other hand, need a basis or support to 
qualify they are “accidents,” accessions to something that is 
there to bear them (substance). Among the schoolmen, accord- 
ingly, almost any quality was commonly called an accident; and 
this usage was fairly common even in the 17th century- — “acci- 
dent” and “substance” corresponding roughly to “quality” and 
“thing” respectively, as these terms are commonly used. 

(2) Accident and the Self -existing.-— In the strict sense of the 
term, as distinguished from its more usual meaning even among 
philosophers, the term “substance” means that which exists in 
itself and through itself, and when so interpreted its familiar 
contrast with “accident” naturally prompts the application of 
the term “accident” to anything that is dependent on some other 
thing. In this case, even what are commonly called “things” or 
“substances” will be classed among “accidents ” Thus for Spino- 
zism there is only one Substance, namely God, who alone is self- 
existing, while all finite things and even the so-called “infinite 
moSes” (such as motion) are really “accidents,” or dependent 
existents. Cartesianism, too, made this admission, or one very 
like it to all intents and purposes, but allowed the name “sub- 
stance,” in a qualified sense (that is, in the popular sense) to 
finite bodies and to souls. 

(3) Real Accidents . — The antithesis between “accident” and 
“substance” just explained (2), clearly cuts across the distinction 
between “quality” and “thing,” with which, according to one 
usage, it coincided more or less (1). Now, some of the schoolmen 
maintained that there are certain sense-qualities of things which 
are not dependent on the substances with which they are some- 
times combined, but can exist by themselves, apart from such 
substances. These alleged independent or self-existing qualities 
they called “real accidents.” 

(4) Accident and Essence. — The distinctions between “sub- 
stance” and “accident” explained in (1) and (2) naturally led 
people to regard an “accident” as something less important than 
substance, as something not essential to substance; and so the 
term “accident” was contrasted with whatever is not really essen- 
tial to anything. Thus in logic, for instance, the so-called fallacy 
of accident is the erroneous assumption that a claim to know any- 
thing or anybody implies a knowledge even of all that is non- 
essential in relation to it or him. Similarly, in the doctrine of the 
Predicables (q.v ), as commonly expounded in books on logic, 
the predicable “accident” is contrasted with the other four pred- 
icables in the sense that any predicate asserted of a subject but 
not essential to it is called an “accident” of it, whereas any pred- 
icate essential to the subject of which it is affirmed belongs to 
one or other of the remaining predicables. 

(5) Accident, Necessity and Design. — The kinship between 
what is “essential” and what is “necessary” has prompted the 
common use of “accident” for what is otherwise called a “chance” 
occurrence. And by a somewhat similar extension of its meaning 
the term “accident” has come to be applied in law to any occur- 
rence or result that could not have been foreseen by the agent 
(because not necessarily involved in his action), or to a result 
not designed (and, therefore, presumably not foreseen), and 
lastly, to anything unexpected. 

(6) “Essential” and “Accidental” Accidents. — One curious con- 
sequence of the multiplicity of meanings of “accident” is that by 
using the noun in the sense explained in (1) and the adjective in 
the sense explained in (4) the schoolmen distinguished between 
“essential” accidents and “accidental” accidents (i.e , qualities). 

ACCIDENTALISM, a term used (1) in philosophy for any 
system of thought which denies the causal nexus and maintains 
that events succeed one another haphazard or by chance (not in 
the mathematical but in the popular sense). In metaphysics, acci- 
dentalism denies the principle of universal causation, that is, the 


doctrine that everything occurs or results from a definite cause. 
In this connection it is synonymous with Tychism, a term used 
by C. S. Peirce for the theories (like that of Plato, e.g.) which 
make chance an objective factor in the process of the universe. 
Opponents of this accidentalism maintain that what seems to be 
the result of chance is in reality due to a cause or causes which, 
owing to the lack of imagination, knowledge or scientific instru- 
ments, we are unable to detect. In ethics the term is used, like 
indeterminism, to denote the theory that mental change cannot 
always be ascribed to previously ascertained psychical states, and 
that volition is not causally related to the motives involved An 
example of this theory is the doctrine of the liberum arhitrium in- 
differentiae (liberty of indifference), according to which the choice 
of two or more possibilities is affected neither by contemporaneous 
data of an ethical or prudential kind nor by '"crystallized habit 
(character). (2) In painting, the term is used for the effect pro- 
duced by accidental lights (Ruskim, Modern Painters , I. ii. 4, 
ill, §4, 287). (3) In medicine, it stands for the hypothesis 
that disease is only an accidental modification of the healthy 
condition, and can, therefore, be avoided by modifying external 
conditions. 

ACCIDENTALS, in music, are signs signifying that the notes 
to which they are attached have to be raised, lowered, or restored 
to their original pitch as the case may be. Thus a sharp (§) 
raises a note a semi-tone, a flat (jj) lowers it a semi-tone, while a 
natural (h) restores it once again to its former status. Each sign 
may also be doubled, though in the case of the double sharp, sig- 
nifying the raising of the note by two semi-tones, the sign x is 
used instead of indicating a double fiat, signifying the 

lowering of the note by two semi-tones; and hty serving to cor- 
rect or cancel a preceding double-sharp or double-fiat, although in 
modem practice a single natural (Jj) is usually considered suffi- 
cient for this purpose. Accidentals introduced in the course of a 
piece apply only during the bar in which they occur, whereas when 
placed at the beginning of a composition, and constituting thereby 
what is called its signature, they govern the notes affected through- 
out the whole of the piece : but in the latter case they are not prop- 
erly called accidentals. For explanation of origin and application 
of signs used for accidentals, see Musical Notation. 

ACCIDENT INSURANCE, PERSONAL. In England 
this type of insurance owed its origin to the risks of accident 
associated with early railway travel and even in the mid-2oth 
century railway travel policies were common. Until 1908, when 
the Fatal Accidents (Damages) act was passed, payments under 
accident policies were generally applied to the reduction of dam- 
ages payable to the injured person by a negligent third party 
After that time, personal accident insurances became increas- 
ingly popular, especially among salaried and professional men 
outside the benefits of Workmen’s Compensation legislation. 

Accidents-only Policies.— The commonest form of policy 
covers accidents only. The occupation and pastimes of the pro- 
poser are indicative of the hazard. Sedentary occupations are 
rated lowest while rates are graded up to those engaged in man- 
ual work, with the highest rates for work in connection with 
woodworking machinery and other work of unusual risk. 

# The accident on ? y policy provides for payment of benefits spe- 
cified following “accidental bodily injury caused solely and di- 
rectly by violent external and visible means.” These words are 
used in their ordinary meaning, and when it has been necessary to 
refer cases to the courts it has always been shown that, provided 
the occurrence causing the accident has been something which was 
neither expected nor designed, then the expression “accidental” 
has been fulfilled. There must, however, be some sign of violence 
and there must also be a visible effect produced upon the person 
concerned. The benefits provided by such a policy are in the 
event of: — 

i 1 } * . * * t ; * * The capital sum. 

(2) Total loss by actual physical separation at or above the 
ankle or wrist of two limbs, or the loss of sight of both 
eyes, or the loss of one limb and the loss of sight of one 

(3) Total loss 'as in (a) of one 'limb' or the sight ^one' 1 ™ 

eye * * • • *• » * * One-half of the capital sum. 




The above misfortunes must occur within three calendar months 
of the happening of the accident. 

(4) Temporary total disablement from engaging in or giving atten- 
tion to the insured’s occupation Corresponding weekly benefit. 

(5) Temporary partial disablement in similar 

circumstances. . . . One-third or one-quarter of benefit under (4). 
The liability for the weekly payments is limited to 26 or 52 
weeks, as the case may be, m respect of any one year of insurance. 
When one of the capital sums is payable no claim can be made for 
weekly compensation and if a payment has already been made 
for weekly compensation which is followed by a misfortune war- 
ranting a capital payment the total liability of the insurers can- 
not exceed the latter sum 

Accidents and Specified Diseases Policies. — Such policies 
are similar to acckienfcs-only policies but provide weekly benefits 
in addition for certain specified diseases Double benefits are 
provided if the insured person is killed or injured in an accident 
to a passenger lift, train, tramcar, omnibus or other licensed 
vehicle plying in the streets for public hire in which he is trav- 
elling as a passenger. An annuity is payable so long as the disa- 
bility continues if the injury, while not entitling the payment 
of a capital sum, results in total disablement for not less than 
12 months, or should the insured person lose completely the sight 
of both eyes by disease, or should he contract paralysis in at 
least two limbs, provided that this condition has existed for at 
least six months. Such policies are world-wide as regards acci- 
dent cover, but cover for disease is restricted to civilized re- 
gions. 

Cumulative bonus additions to the capital sums insured and 
discounts from premiums for life policyholders and to total ab- 
stainers are common features. 

Provision can be made for the payment of medical expenses in 
connection with injuries or illness withm the scope of the policy 
subject to a stated limit. 

Accidents and Ail Sickness Policies. — Such policies are 
similar to those previously described, but in addition weekly pay- 
ments are made to the insured if, as a result of any illness neces- 
sitating treatment by a qualified medical practitioner giving a cer- 
tificate specifying the disease, he is confined to the house for 
not less than seven days and is totally disabled and prevented 
from attending to any part of his business. The period during 
which compensation may be payable varies between 26 and 104 
weeks, though most insurers limit their liability to 52 weeks. 
Temporary partial disablement benefits are provided while the 
insured is convalescent, but the weekly payments are reduced to 
one-quarter of those payable for total incapacity by illness and 
the period is usually limited to four weeks. Such policies are ter- 
minated when the insured reaches the age of 60 and no payment 
is made for any illness contracted within four weeks after the 
commencement of the insurance. The illness risk is limited to 
the country in which the policy is issued, subject to the consent 
of the insurers should the insured propose to travel. A few in- 
surers issue noncancellable accidents and illnesses policies. Such 
insurances are uncommon, but provided that the renewal premi- 
ums are paid the policy continues till the age of 55, when, the 
insurance terminates. Premiums are calculated on an actuarial 
basis. 

General Policy Conditions.— -In the event of an accident the 
insured must, within 21 days, notify the insurers and send full 
particulars, accompanied by satisfactory medical evidence. The 
insured must, if required by the insurers, submit to a medical 
examination by the insurers’ doctor and in the event of death 
the insurers are entitled to order a post-mortem examination at 
their own expense. If the insured changes his occupation he must 
notify the insurers and he must also advise them should he suffer 
any disease, physical defect or infirmity, thus giving the insurers 
an opportunity of reconsidering the risk. A cancellation clause is 
provided and the insurers may, by giving seven days’ written no- 
tice to the insured, terminate their liability without prejudice to 
any claim which may arise prior to the termination of such 
notice. All differences arising out of the contract must be referred 
to arbitration. 

Sickness Indemnities.— The benefits under such policies are 


similar to those provided by the accidenls-only policy ana m 
addition a weekly indemnity is provided for periods of continu- 
ous disability not exceeding 52 consecutive weeks If as the 
result of a disease or illness the insured loses the use of two 
limbs or the sight of both eyes the insurers will pay him, in lieu 
of any other indemnity, excepting surgical or hospital fees, the 
weekly indemnity specified in the policy during the period in 
which the insured is disabled up to a maximum of 100 weeks 
No payment is made for any disease for which the insured^ is 
not treated by a physician nor for any disease in respect of which 
disability commences while the policy is not in force 

Coupon Insurance. — Before World War II there^was a con- 
siderable growth in this class of business, which is generally 
undertaken by insurance companies on behalf of the periodicals 
concerned. The benefits, unlike those of the ordinary personal 
accident policies issued by insurance companies, apply only to 
more uncommon accidents and the weekly payments are generally 
very limited. Their most striking feature is the enormous capital 
sums which are offered as an inducement to buy the newspaper 
or magazine concerned. 

Group Personal Accident Schemes. — Many commercial un- 
dertakings effect group policies to provide benefits for the whole 
of their employees falling within certain categories — generally 
the more highly paid staff who are not within the scope of the 
Workmen’s Compensation acts. Such policies may be restriefed 
to occupational accidents or may in some cases apply to any 
accident to any person within the scheme. The benefits provided 
are usually in a direct relationship to the earnings of the insured 
person and might take the following or similar form: 

(1) Death ..... Two years’ salary 

(2) Permanent total disablement . Two years’ salary 

(3) Permanent partis 1 disablement One year’s salary 

(4) Permanent fetal &.sab cmem: . First 13 weeks— full salary 

Next 13 weeks — } salary 
Next 13 weeks — 4 salary 
Next 13 weeks — J salary 

Compensation is not usually payable for more than 52 weeks 
in aT 'md : 0: payable until the end of the disability. 

It is unusual to require individual proposal fonns from the 
respective employees to be included but the employer would be 
required to declare any disabilities or infirmities suffered, to his 
knowledge, by any person to be included. Premiums are calcu- 
lated at a rate per cent based upon the estimated salaries of the 
grades of staff to be included subject to adjustment at the end 
of each period of insurance on the salaries actually paid. 

Aviation Risks.— Most policies issued in Great Britain ordi- 
narily exclude liability for accidents happening while the policy- 
holder is “in on or about to enter or alighting from any vessel 
or machine made or intended for ascending in the air.” Policies 
are freely extended, for additional premium, to cover flying risks 
while the policyholder is travelling as a fare-paying passenger. 
Some insurers issue policies to flying services personnel to cover 
them while they are flying other than operationally. Such policies 
generally exclude war risks. The commonest form of aviation per- 
sonal accident insurance is by “coupon” taken out when booking 
a passage. Premium rates for travel by first-class air lines are 
very low indeed but higher rates are required for travel by 
others with less satisfactory facilities. 

War Risks. — Practically all policies exclude the risk of death 
or injury due to war. War risks are, however, insured in connec- 
tion with air travel at rates varying with the war hazards in the 
areas to be traversed. In wartime the unexplained disappearance 
of an aircraft may well be due to war, but in the absence of proof 
the claim will be met under the policy. In wartime, therefore, 
the premium for flying risks tends to rise and the premium for 
war risks may be relatively small. (A. G. M. B.) 

UNITED STATES PRACTICE 

With regard to accident and health insurance in the United 
States, American practice differs in various details from that of 
Great Britain, though the general principles are the same. In 
America, the proposer is called the applicant and the proposal 
becomes the application , while the capital sum is styled principal 
sum . The word “indemnity” as used in American policies is 
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synonymous with “benefit/' the amounts provided in the policies 
being classed as . fixed or premeasured indemnity, regulated in 
amount by the ability or willingness of the insured to pay, and the 
policy becomes a valued benefit contract; there is no provision 
by ydiicb the ^amounts payable may be reduced in case of dis- 
ability even though benefits payable under all insurance carried 
exceed the insured’s earnings, but underwriters exercise great care 
against overinsurance in the original issue, requiring each appli- 
cant to certify that his earnings are in excess of benefits payable 
under all insurance carried and usually limiting the amount of 
insurance permitted to approximately three-fourths of the earn- 
ings. 

There is never any right of subrogation in American policies 
by which the insured surrenders any claims against a third party 
who may be responsible for his injury. American policies do not 
carry a condition prohibiting the obtaining of additional insur- 
ance without consent of the company, but some contain a condi- 
tion to the effect that if other insurance is obtained without notice 
to the company the amount of existing insurance is proportionately 
reduced. A great variety of accident policies, and a sc* or \ci1ll r, 
and health policies, is issued in America, with many variations in 
amounts payable and in the sundry features. With a fixed prin- 
cipal sum payable for accidental death and a fixed weekly benefit 
payable for disability, there may be variations in the percentage 
of ^principal sum payable for loss of eyesight, or for loss of one 
or more limbs, or even for the degree of loss of a particular limb. 
Likewise, many variations occur in the period for which dis- 
ability benefit is payable. It may be limited to a specified number 
of weeks, varying from a few to many, or the period for which 
benefit is payable may be limited only by the period of disability. 
Under the most common practice no period limit is fixed in case 
of disability from accident, while a limit of fifty-two weeks in 
case of disability from sickness is most favoured. 

Partial disability is usually provided for at the rate of 40% 
of the total disability rate in respect to disability caused by acci- 
dental injury, but is not generally provided for in case of sickness 
disability, though in some instances a certain provision may be 
made for partial disability, or disability not requiring confinement 
to the house may be classified as partial and a smaller benefit 
provided. The usual American accident policy provides specific 
sums for loss of life, limb or sight and a stated weekly benefit for 
disability, while the usual health policy, commonly combined 
with the accident policy into a single document, provides a stated 
weekly benefit for disability due to sickness with occasional addi- 
tional payments in case of complete blindness or complete 
paralysis. Most accident policies contain a provision doubling 
the benefits payable in case of accidents occurring in public 
passenger conveyances, elevators or burning buildings, and some 
include in this class other hazards more or less incident to the 
risk of travel. 

Other provisions common in American policies include addi- 
tional payments against surgical operations, hospital treatment, 
nursing and payment of doctors’ bills in the case of non-disabling 
injuries. Some include an optional clause under which in case of 
certain specified injuries, such as fractures and dislocations, the in- 
sured may elect to take a lump sum in lieu of the disability benefit. 
There is no real uniformity as respects the inclusion of these 
subordinate features. Some accident policies are of more re- 
stricted scope and may exclude from their coverage a certain class 
of accidents, specified in greater or less number, in which case 
proportionately less premium is charged. There is also a great 
variety of special or “limited” policies designed to insure only 
against a certain class or a small number of classes of accidents. 

- These are often referred to as “coupon” insurance because gener- 
ally sold by special advertising or offered as an inducement to 
purchase of goods, subscription to a newspaper or other period- 
ical. Generally they apply to accidents of least common occur- 
rence and because of that fact a merely nominal price is charged, 
and are issued upon receipt of coupons attached to the adver- 
tisement. 

The insuring clause most commonly in use in America differs 
somewhat in wording from that in use in Great Britain. Usually 


it defines the insurance to be “against bodily injuries caused 
directly and independently of all other cuusts by accidental 
means,” or by violent and accidental means, or by external, 
violent and accidental means, and there are other -variations of 
verbiage without significant change of substance, the purpose 
always being to insure against the physical results of injury to 
the body caused whoUy by accident, as distinguished from the 
natural processes following either wholly or partly from disease, 
degeneration or disintegration, which latter in case of disability 
becomes the function of health insurance and in case of death 
becomes the function of life insurance. 

Health Insurance. — -The most favoured form of health in- 
surance in America insures against all sicknesses from whatever 
cause, and m such policies there are numerous, variations. They 
may provide for all disability from the first day thereof to a 
specified period or without limitation. They may exclude from 
benefit the initial period of any disability and cover only disability 
after one week, oi after a number of weeks or a number of months, 
with premiums varying in proportion. They may restrict pay- 
ment of benefit to the period of confinement to house or may be 
without this restriction. They may exclude sickness contracted 
within a certain short period after the date of the policy or may 
cover any sickness contracted after the policy date. Additional 
payments may cover surgical operations, hospital treatment and 
nursing charges, or any or all of these may be omitted. Usually 
health po liras stipulate that the insured must be under the 
realms of a physician during any period for which disability 
may be claimed in order that there may be competent certifica- 
tion and that the necessary disability may be delimited as far 
as possible by proper care and treatment. So-called “limited” 
health policies are also issued to some extent, which confine their 
coverage to disability from certain diseases specifically named. 
Untold variations in this respect may be devised with propor- 
tionate variations in premium. 

Statutory Provisions. — Those provisions of accident and 
health policies that relate to the performance and operation of 
the contract after issue are generally regulated by law. Many 
states have enacted statutes prescribing certain “standard pro- 
visions” which must be included in all such policies and prohibit- 
ing the inclusion of any contradictory or inconsistent conditions. 
Even in the states where such statutes have not been enacted it 
is the common practice of the companies to issue the same poli- 
cies uniformly in all of them. These provisions govern such 
matters as the pro-rata reduction of the insurance in case of a 
change of occupation to one more hazardous, alterations or assign- 
ments of policies, reinstatement after lapse, the timely giving of 
notice and filing of proof of claim, examination by the company’s 
physician in connection with claims, time for payment after 
proof, right of cancellation by insured in case of change of occu- 
pation to one less hazardous, rights of beneficiary, tin# when 
legal proceedings may be instituted. Certain other p '©visions 
may be included or omitted at the option of the issuing company. 
These permit reservation by the company of a right to cancel or 
to refuse to renew the policy, reduction of the amount of insur- 
ance in case additional insurance is obtained without notice, de- 
duction from any benefit payable of premium then due and un- 
paid, limitation of the amount of insurance one person may 
have under various policies in the same company, limitation of 
the coverage within certain minimum and maximum age limits. 

American policies do not require notice by the insured of a 
change of occupation, but the effect of such change, if any, is 
regulated by the statutory provisions. No notice is required from 
the insured of any change in his state of health except when it 
is to be made the basis of a claim for benefit. No arbitration 
clause is included in American policies, such a provision being 
commonly held illegal as tending to oust the courts of their juris- 
diction. 

Physical Condition of Applicant— In the underwriting of 
both accident and health insurance the general physical condition 
of the applicant is given much weight, the application requiring 
disclosure of his present physical condition and past health record, 
which may influence the action of -the underwriter even in the 
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Issue of accident Insurance where the state of health suggests 
susceptibility to more serious results In case of accident than 
would be common with a normal person* while both physical con- 
dition and health record are even more carefully considered when 
the application is for health insurance because of the possibly 
greater susceptibility to disease or sickness* 

Premium Rates,— The premium rates for accident insurance 
are governed wholly by occupation, a bade rate first being fixed 
to cover the general hazards of life outside of the occupation and 
this rate being increased in proportion to additional hazards in- 
volved by the occupational exposure. For this purpose all known 
occupations are classified by the companies and they are brought 
into groups of relatively equal risk, resulting in some eight or 
more different rate classes as indicated by developed experience. 
Rates for health insurance do not commonly vary according to 
occupation, though benefit provisions often vary for the purpose 
of adjusting the cost in such occupations as involve particular 
exposure to occupational disease. 

Canadian Practice. — In the dominion of Canada general 
practices and forms of policies are very similar to those of the 
United States and statutory standard provisions also are required, 
these being similar to those in use in the United States. 

See M. W. Van Auken, Ready Reference Digest of Accident and 
Health Insurance Law (1922) ; S* S. Huebnet, “Modem Insurance 
Tendencies/ 9 Am. Acad . of PoL Sci Annals, voL exxx, no. 219 (1927) ; 
$. B. Ackerman, Insurance (1939), (S. M. La M.) 

ACCIDENTS* INDUSTRIAL: see Industrial Accidents. 
ACCXUS or Attius, LUCIUS* Roman tragic poet, the son 
of a freedman, was bom at Pisaumm in Umbria, in 170 b.c. He 
must have lived to a great age, since Cicero {Brutus, 28) speaks 
of having conversed with him. His plays, which are praised by 
ancient writers (Horace, Epistles, ii, 1, 56; Cicero, Pro Plancio , 
24), were mostly free translations from the Greek, but a few 
(including Brutus and Decius ) were on Roman subjects. About 
700 lines are extant and are given in Ribbeck {Tragic Lat. Religf). 

Accius wrote other works of a literary character: Didascalicon 
and Pragmaticon libti, treatises in verse on the history of Greek 
and Roman poetry and dramatic art in particular; Parerga and 
Praxidica (perhaps identical) on agriculture; and an Annales. He 
also introduced innovations In orthography and grammar. 

See M. Boissier, Le Polte Accius (1856) ; L. Muller, De Accii fabulis 
Disputatio (1890) ; O. Ribbeck, GescMchte der rotndschen Dichtung 
(1892); editions of the tragic fragments by Bibbeck (1897), of the 
others by Bahrens (1886) : F. Plessis, Poesie latino (1909)* 

ACCLAMATION* in deliberative or electoral assemblies, a 
spontaneous shout of approval or praise (Lat. acclamatio ), the 
adoption of a resolution or the passing of a vote of confidence 
or choice unanimously, in distinction from a ballot or division. 
In the Roman senate votes were passed by acclamation in such 
forms as Omnes, omnes, Aequum est, lustum est, etc.; and the 
praises of the emperor were celebrated in prearranged sentences 
by the whole body of senators. In ecclesiastical councils vote by 
acclamation is common, the question being put in the form, placet 
or non placet The Sacred college has elected popes by acclama- 
tion, when the cardinals simultaneously “acclaimed” one of their 
number as pontiff. In modem parliamentary usage a motion is 
carried by acclamation when approval is expressed by shouting 
such words as Aye or Agreed . 

ACCLIMATIZATION. As in the case of so many words 
used by the biologist and physiologist, the word acclimatization 
is hard to define. With increase in knowledge and understanding, 
meanings of words change. Originally, the term acclimatization 
was taken to mean only the ability of human beings or animals 
or plants to accustom themselves to new and strange climatic 
conditions. A man or a wolf moves to a hot climate and is un- 
comfortable there; but after a time, he is better able to with- 
stand the heat. But aside from temperature, there are other 
aspects of climate. A man or an animal may become adjusted 
to living at higher altitudes than those he was originally accus- 
tomed to. At ordinary mountain altitudes, this does not involve 
much of an adjustment to. change in atmospheric pressure, for 
mountain climbers suffer more from lack of oxygen than from 


change in pressure. At really high altitudes, such as aviators 
may be exposed to, however, the low atmospheric pressure be- 
comes a factor of primary importance. In changing to a new 
environment, a man may, therefore, meet new conditions of tem- 
perature or pressure, and in addition he may have to contend 
with different chemical surroundings. On high mountains, the 
amount of oxygen in the atmosphere may be relatively small; in 
crowded cities, he may become exposed to relatively high concen- 
trations of carbon dioxide or even carbon monoxide; and in 
various areas, he may be exposed to conditions in which the water 
content of the atmosphere is extremely high or extremely low. 
Thus in the case of higher animals and man, the concept of ac- 
climatization includes the phenomena of increased toleration of 
high or low temperature, of altered pressure, and of changes in 
the chemical environment. 

Moreover, when we consider lower animals and plants, we find 
that the environment to which they are exposed may be very dif- 
ferent from the environment of a terrestrial mammal. Fishes 
may live at or near the surface of the ocean, or they may live 
at great depths; also, a fish may live in fresh water or in salt 
water. The ability of an aquatic animal to change from one type 
of environment to another is the same sort of a phenomenon as 
the ability of a terrestrial animal to change from one climate 
to another. Numerous investigators have tried to transfer fish, 
clams, crabs, etc., from salt water to fresh, or from fresh water 
to salt, and they have examined the conditions which favour the 
success of such transfers. Unless we choose to draw artificial 
distinctions between one type of organism and another, we must 
adopt a very broad definition of acclimatization, a definition that 
will include all types of organisms and all types of environments. 
Let us define acclimatization, therefore, as the process in which 
an organism or a part of an organism becomes accustomed or 
inured to an environment which is normally unsuitable to it or 
lethal for it. By and large, acclimatization is a relatively slow 
process. The term should not be taken to include relatively rapid 
adjustments such as our sense organs are constantly making. This 
type of adjustment is commonly referred to by the physiologist 
as “adaptation.” Thus our touch sense soon becomes accustomed 
to the pressure of our clothes and we do not feel them; we soon 
fail to hear the ticking of a clock; obnoxious odours after a time 
fail to make much impression on us; and our eyes in strong light 
rapidly become insensitive. 

^ On the other hand, when an adjustment to an unfavourable en- 
vironment requires several generations, this is scarcely acclimati- 
zation in the strict sense (although often in the past it has been 
so considered). If a species of animal or plant is moved to an 
unfavourable environment, the individuals of the species may, 
after a number of generations, be better able to withstand the 
unfavourable conditions than were the animals and plants that 
first moved into the new environment. This may not so much be 
due to any change or acclimatization during the lifetime of the 
original animals or plants or their descendants, but rather to 
changes or mutations from generation to generation. Such muta- 
tions are now known to be of relatively frequent occurrence {see 
Evolution, Organic; Gene). The mutations which are more 
apt to prosper in a given environment will tend to survive (as 
a result of natural selection); the unfavourable mutations tend 
to die off. So, for example, if wheat plants are moved to an ex- 
cessively cold climate, during successive generations if mutations 
appear which are better able to withstand the cold, these mutant 
plants are the ones which will survive. This type of natural selec- 
tion is well known, and it can indeed be hastened by artificial 
selection on the part of the agriculturist. The end result is to 
produce new strains or races of a species, better able to withstand 
a particular environment than was the original species. We are 
dealing here with a phenomenon familiar to students of heredity. 
The change in the species is a very different process from the 
acclimatization change which occurs during the life of an in- 
dividual. If one considers the behaviour of a species for a num- 
ber of generations, it is hard to distinguish between the changes 
produced as a result of mutation followed by natural selection 
and the changes produced as a result of true acclimatization. 
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'pie lundamental fact about acclimatization is that all animals earlier. Some physicians claim that old-age vision (^r^byepia), 

„ plants have some capacity to adjust themselves to changes which in temperate climates usually is not noticeable until a man 
N 4 n then* environment This is one of the most remarkable char- reaches the age of 45, may become evident in Europeans in the 
ac ^P' s ^ cs .?^ living organisms, a characteristic for which it is ex- tropics about 10 years earlier. Hot climates have also been 
trembly difficult to find explanations. Adjustment can be made blamed for premature loss of memory. 

to high or low temperatures, to changes in pressure or to changes Surprisingly enough, little attempt has been made to study the 
in chemical environment. These various kinds of adjustment will conditions which favour successful existence in hot countries. Of 
be considered separately. But before entering into a logical treat- course air conditioning can change the climate within the home, 
ment of the various facts and theories concerning the different and this, along with the introduction of modem methods of trans- 
types of acclimatization, an attempt will be made to present a portation, may eventually be a partial solution of the practical 
brief discussion of the ability of various animals and plants to problem of life in the tropics. But on the physiological side, our 
change their habitat from one region of the earth’s surface to knowledge is meagre. AM authorities art agreed that excessive 
another. This subject has been studied primarily from the view- use of alcohol is fatal for anyone who attempts to live under con- 
point of human welfare and human economy. ditions of excessive heat. Some Australian experts believe that 

Acclimatization of Various Species* Including Man. — manual labour is helpful to the health of dwellers in the tropics. 
Early writers on biology and natural history, as well as early Because salt is lost through the sweat, men in the tropics and 
travellers and explorers, were interested in the possibility of im- workers in industries in which they are exposed to high tempera- 
porting animals and plants from one country to another Tobacco, tures are urged to eat salt occasionally. Presumably there are 
originally found in America, was introduced into Turkey and benefits from this practice, but they are not very great. Diet 
other countries. Cotton likewise was transplanted. Rubber and may be an important factor in determining human resistance to 
quinine, originally produced in South America, became staple heat. It is generally agreed that in warm climates there is an 
crops of the East Indies. Flowers and shade trees found their unconscious tendency for people to choose diets lower in protein 
way from one country to another. So, too, horses were imported and fat and higher in carbohydrates. Such a practice is perhaps 
into the Americas, and various other domestic animals were in- beneficial and there may be a theoretical reason why it should 
troSuced into different parts of the world. Sometimes noxious be. This will be brought out later. 

insects or other types of pests find their way into countries orig- As is well known, men can to some extent become acclimatized 
inally free from them. The entrance of such undesirable organ- to life at high mountain altitudes. This acclimatization is pri- 
isms is a matter of great economic importance, but from our manly an adjustment to the low oxygen concentration of the air 
point of view it has no great theoretical interest. An animal or a over the mountains. When a man first ascends a high mountain, 
plant from a strange country may be successfully introduced into his heart beats faster, and he becomes breathless ; he may also 
the homeland, or it may not be able to live there. Usually the be nauseated and vomit, his head may ache and his nose may 
important variable is temperature. Some animals seem to be bleed. After a short stay, these symptoms of mountain sickness 
able to exist anywhere. Thus, as Charles Darwin pointed out in tend to disappear. The physiological adjustment is somewhat 
his Origin of Species , rats and mice can live in very cold climates complex, but for one thing there is an increase in the ventilation 
as well as in the tropics. Some other animals are very sensitive of the lungs, so that more air passes through them in any given 
to changes of temperature. Possibly, in part at least, the ability interval of time. Also, the haemoglobin of the blood comes to 
of rats and mice to live in different climates is due to their noc- have a greater affinity for oxygen than it normally possesses. In 
lurnal habits. Both rats and mice are quite sensitive to high addition, the actual concentration of haemoglobin in the Mood 
temperatures and are much more readily killed by heat than are increases. 

cats and cows. It is very doubtful if rats or mice could withstand Heat. — In general, animals show a very definite ability to be- 
any lengthy exposure to the rays of the tropical sun. come acclimatized to temperatures somewhat above those they 

Years ago, as new countries were discovered and developed, can normally withstand. To cite but a single example out of 
societies were founded to promote the exchange of species of many, the common American black bass (Micropterus salmoides ) , 
animals and plants from one part of the world to another. The if it is kept in warm water at a temperature of 86° F. for four 
most famous of these societies was the Socieie d’ Acclimatation days, becomes more resistant to heat. Normally, when these fish 
in Paris. Not always is the introduction of a species attended are exposed to high temperatures, 50% of them die when exposed 
with any difficulty. Some species thrive away from their natural for an hour to a temperature of 93 0 F., whereas those kept in 
habitat, often even better than in their homeland. In such in- the warm water for four days reached their death point only at 
stances there is no need for the species to become accustomed a temperature of ioo° F. Thus, their tolerance to heat had been 
or inured to the new habitat, and in reality acclimatization does raised approximately 7 0 F. On the other hand, when the fishes 
not occur. The organism becomes naturalized but not acclima- were kept for 16 days at a temperature of 50° F., half of them 
tized (see Naturalization of Plants and Animals). died when exposed to a temperature of 86° F. for an hour. Other 

The question of human acclimatization has interested Ms- hshes show a similar behaviour. Toad tadpoles raised in the 
torians, geographers, sociologists and medical men. The early warmth were found to be able to stand temperatures about 6° F. 
Greek writers wondered why wMte men did not successfully higher than those raised in colder water. Lower animals show a 
colonize tropical countries. The difficulties of white settlers in somewhat similar behaviour. Thus, for example, protozoa can 
the tropics are manifold, and the problems are extremely com- be acclimatized so that they will withstand temperatures 4° or 
plex. It is hard to distinguish between the direct adverse effects 5° (F.) higher than those temperatures which normally kill them, 
of climate and the deterioration and death caused by the many In the summer, as might be expected, animals are commonly 
types of tropical disease. In addition, the wMte man in the tropics better able to resist heat than in winter. Thus, in the case of the 
often has had to face the competition of coloured races perhaps common sand crab of the Massachusetts coast (Emerita ial~ 
more capable of withstanding the heat. Then, too, the conditions podia), the lethal heat temperature is 18 0 higher in summer than 
of life are often strange and difficult and this may be a factor in it is in the winter. , . . . , 

the causation of what has been called “tropical neurasthenia.” In The mechanism of heat acclimatization is uncertain. In man, 
modem times when sanitary and health conditions have been im- changes in the sweating mechanism or in the blood circulation 
proved as in Panama and in northeastern Australia (eastern may play a part. But only a few mammals sweat, and aedima- 
Oueensland) acclimatization of white settlers is favoured. Some tization to heat is very generally exhibited by all sorts of organ- 
medical authorities have urged that if tropical disease could be isms, even by those which completely lack blood. As a matter 
prevented white men in the tropics would prosper. Others have of fact, essentially all living cells are heat sensitive, and the 
insisted that quite apart from disease, the climate itself is harm- temperatures which kill them are often only a few degrees above 
M Women are said to be paler in the tropics. In very hot those at which they are accustomed to living. In lower animals 
regions according to some observers, the effects of old age appear heat death is simply due to the death of the constituent cells. In 
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higher animals, some ceils appear to be more sensitive than others, 
and the death or injury of these cells apparently produces toxic 
substances which injure and eventually kill the animal as a whole. 
At any rate, this is a commonly held view. In general, those 
organisms which are killed at the higher temperatures have more 
solid fats; that is to say, fats with higher melting points. This 
is a broad truth which holds both for animals and plants Thus 
fishes, which die at relatively low temperatures, ha^e fats fluid 
at ordinary temperatures; whereas the v arm-moc ori mammals 
and birds have solid fats. Similarly, plants which live in the 
tropics seem generally to have more solid fats than those which 
live in temperate climates. Various experimenters have shown 
that when animals are reared at higher temperatures, their fats 
tend to become more solid. Such a change in the melting point 
of the fats may be a factor in the acclimatization of animals 
and plants to heat. It should perhaps also be pointed out that 
recent nutritional studies have shown that if animals eat sugar, 
the fat produced within the body from this sugar has a high melt- 
ing point. Thus a diet rich in carbohydrate should be favourable 
for men or animals in the tropics, and this may perhaps be cor- 
related with the fact already noted that men in hot countries 
seem unconsciously to prefer such a diet. 

Cold. — There have been relatively few studies on the ability 
of animals to become acclimatized to cold. Fishes accustomed to 
warm water are unable to withstand sudden transfer to cold 
water. At Naples, the eggs of the sea urchin ( Paracentrotus 
lividus) can not develop at temperatures below 6x° F. in summer, 
but in the wintertime these eggs can develop at temperatures as 
low as 47° F. 

In agriculture, the ability of plants to become acclimatized to 
the cold is a matter of great practical importance. Tropical plants 
are killed at temperatures above freezing. In cold countries, 
plants frequently suffer injury from frost. As a result of breed- 
ing experiments, and as a result also of chance mutations, cold- 
resistant varieties of wheat and other crop plants have been ob- 
tained, and these varieties have made farming possible in regions 
where it might otherwise have been impractical. But even for 
any given variety of a plant, some increase in so-called cold hardi- 
ness is possible. For ; v hen p'anrs are grown at lower temperatures 
they are better able to withstand frost. However, they should 
not be grown at temperatures too close to the freezing point, for 
this is apt to weaken ihem rather than make them more hardy. 
When plants are exposed to the cold, there may be an increase 
in the amount of sugar or salt contained in the plant cells, and 
such increases would tend to prevent freezing. Possibly also, in 
hardy plants water is prevented from freezing by an increased 
tendency for it to be bound chemically in such a way that it 
does not act like ordinary water. Some workers believe that cold 
hardiness is. primarily due to an increase in the amount of this 
“bound water.” However, this explanation does not seem to fit 
ail cases. A protein jelly, such as a gelatin gel, does not freeze 
as readily as a fluid protein solution. It is possible, therefore, 
that the state of fluidity of the vital protoplasm may be a factor 
in determining cold hardiness. At any rate, this has been sug- 
gested. 

Marine and Fresh-Water Acclimatization. — Ordinarily, 
animals which live in the ocean die rather rapidly if they are placed 
in fresh water; also fresh-water animals die in sea water. This 
is not always true, for the eel and the salmon can pass from sea 
water to fresh water and back again without injury. If fresh- 
water animals are placed in water containing a large amount of 
salt, they tend to lose water from their cells; and in the case of 
simpler animals, there is a considerable loss of water. This is 
due to a process called osmosis, and osmosis also causes an inflow 
of water into the cells of a marine animal placed in fresh water. 
As a matter of fact, the cells of all animals are in equilibrium 
with the solutions in which they are bathed. If these solutions 
become more dilute, the cells increase in volume; if on the other 
hand, the concentration of the solutions is increased, the cells 
lose water and shrink. Many higher animals are enclosed in stiff 
integuments which prevent the free passage of water to the con- 
stituent cells and such anifimls are less sensitive to changes in 


the salt content of the outer medium; although, of course, with- 
in the bodies of the animals the cells are in equilibrium with the 
blood or other fluids of the animal. 

Sea water contains many types of salts, but by far the mcot 
abundant of these is ordinary table salt (sodium chloride)/ "and 
the concentration of salt in sea water is approximately the same 
as that of a 3% solution of table salt. If fresh-water animals, 
normally incapable of living in sea water, are placed in a very 
dilute salt solution and then salt is gradually added over a period 
of weeks or even months, it is in some instances possible to ac- 
climatize the animals so that they can live in solutions as salty 
as or even saltier than sea water. Also, by gradually adding 
fresh water to the sea water in which marine forms are living, 
they can be made to live in solutions whose lack of salt would 
ordinarily kill them rapidly. Many experiments of this sort have 
been performed. Different types of animals vary widely in their 
capacity to become acclimatized. All sorts of adjustments are 
involved. Presumably, with an increase in salt content of the 
surrounding medium, both the cells and the body fluids of the 
animals become richer in salt. An important factor is the ability 
of an animal to excrete salt. Ordinary fishes are able to excrete 
salt through their gills and this aids them in their adjustment 
to the salt water of their surroundings. On the other hand, the 
excretion of water by animals enables them to get rid of excess 
water taken in through the skin. Thus, a frog immersed in water 
is continually taking up water through the skin and excreting it 
by way of the kidneys. Thus, obviously, excretory processes may 
play a part in the ability of animals to accustom themselves to 
changes in the salt content of their watery environment. 

Chemical Acclimatization. — All sorts of organisms show 
some power of accustoming themselves to a wide variety of 
poisons. Bacteria and protozoa may acquire an increased re- 
sistance to such substances as mercuric chloride, quinine, etc. 
Such acclimatization becomes a factor in the treatment of disease, 
for protozoan and bacterial parasites which are normally killed 
by a certain concentration of a drug may after a time become 
resistant. Bacteria and protozoa reproduce very rapidly — the 
average length of life of a bacterium is only about 20 min — 
and accordingly, in studies of acclimatization in these lower or- 
ganisms, the acclimatized organisms are descendants of the orig- 
inal organisms. Thus, in such experiments new types of organisms 
may arise in successive generations as a result of mutation. 
Some of these new mutated types may be more resistant than 
the original forms, and these more resistant mutations would tend 
to be selected out; that is to say, they would show a greater ten- 
dency for survival. Accordingly, in experiments with bacteria and 
protozoa it is hard to distinguish between acclimatization in the strict 
sense and changes primarily due to mutation and natural selection. 

In higher animals, true acclimatization to chemicals undoubtedly 
occurs. Mice and rabbits can become somewhat acclimatized to the 
presence of carbon monoxide in the atmosphere. Man can train him- 
self to eat increasing amounts of certain poisons and he can then ac- 
quire a tolerance for these poisons. Tolerance to poisons has been 
widely studied by pharmacologists Various types of explanation are 
possible. Thus, it has been thought that when a tolerance to arsenic 
is acquired, there is less absorption of the poison from the intestine. 
Tolerance to alcohol may involve a decreased absorption, an increased 
or more rapid excretion, a decrease in the amount of alcohol which 
reaches the brain, or an increase in the rate at which alcohol is 
chemically transformed within the body. Modern studies tend to dis- 
prove all these possibilities, and apparently human tolerance for al- 
cohol is primarily due to an acclimatization of the cells of the central 
nervous system. 

Many living organisms produce poisonous substances. Thus, toad- 
stools are notoriously poisonous and so too are many higher plants; 
as well as scorpions, spiders, snakes, etc. In general, the organism pro- 
ducing the poison h immune to its effects. A man can be made tolerant 
to some particular variety of snake poison ; that is to say, he is made 
immune to it. Similar immunity may be acquired for various bacterial 
poisons. The attempt to understand this type of immunity is of such 
importance to bacteriology and medicine that an entire science has 
been built around it. 

One of the most interesting types of chemical acclimatization is that 
shown by bacteria and yeasts toward food substances in their environ- 
ment. Yeasts commonly live by fermenting sugars, but normally they 
are capable of utilizing certain types of sugars and not others. If a 
yeast colony be grown in a medium containing an unusual type of 
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sugar, one which it does not have the power to attack, after a time- 
it may acquire this per 

^ Bibliography. — C. 3 Experimental Morphology , vol i 

A(New York, 1897) ; L. V. Heilbrunn, An Outline of General Physiol- 
°l%2 nd ed. (Philadelphia, 1943); A. G. Price, White Settlers m the 
TroWk ^ (New York 1939). (L. V H.) 

ACC 3 L D:, a ceremony used in conferring knighthood; 
but ”::c-C:e: it - ns an embrace (according to the use of the mod- 
em French word accolade ), or a slight blow on neck or cheek, is 
not agreed. Gregory of Tours writes that the early kings of France 
kissed the knights on the left cheek; and William the Conqueror 
is said to have made use of the blow in conferring knighthood on 
his son Henry. At first it was given with the fist, but for this 
was substituted a gentle stroke with the flat of the sword on the 
side of the neck, or on either shoulder. In Great Britain the sover- 
eign still employs this latter form. “Accolade” is also a technical 
term in music-printing for a sort of brace joining separate staves; 
and in architecture it denotes a form of decoration on doors and 
windows. 

ACCOLTI, BENEDETTO (1415-1464), Italian jurist and 
historian, was bom at Arezzo, in Tuscany. He was for some time 
professor of jurisprudence in the University of Florence, and 
in 1458 became chancellor of the Florentine Republic. In con- 
junction with his brother Leonardo he wrote in Latin a history 
of the first crusade, entitled De Bello a Christianis contra Barb- 
ara gesto pro Christi Sepulchro et Judaea recuperandis libri ires 
(Venice, 1532; Italian trans., 1543; French trans., 1620), which, 
though itself of little interest, is said to have furnished Tasso with 
the historic basis for his Jerusalem Delivered. 

His brother Francesco (C.1416-C.1484) was also a distin- 
guished jurist. 

ACCOLTI, BERNARDO (1465-1536), Italian poet, bom 
at Arezzo, was the son of Benedetto Accolti. Known in Ms own 
day as VUnico Aretino , he acquired great fame as a reciter of 
impromptu verse. He was listened to by large crowds, composed 
of the most learned men and the most distinguished prelates of 
the age. His works were published at Florence in 1513 and have 
been several times '■cprirDed 

His brother, Pietro Accolti (1455-1532), was made cardinal 
by Julius II. He was abbreviator under Leo X, and drew up in 
1520 the bull against Luther. In 1524 he became archbishop of 
Ravenna. 

Pietro’s nephew, Benedetto (1497-1549), was also a cardinal, 
under Clement VII, and a writer of Latin verse. 

See E. Guarnera, Bernardo Accolti (Palermo, 1901). 

ACCOMMODATION;, in theology has two chief meanings. 
(1) It is used to describe the method of adapting the presenta- 
tion of truth to the learners’ capacity. In a sense all revelation 
of God must be “accommodated” to man: the naked revelation 
would be so dazzling as to blind him. When Jesus withheld cer- 
tain truths from the disciples because they could not yet bear 
them (John xvi. 12) he was practising accommodation Teaching 
by symbol or parable, too, is accommodation. (2) When words 
used with a definite reference to one subject are applied to another 
subject we have accommodation in a more special sense. Thus 
Matthew ii. 15 states that Jesus was taken to Egypt that the 
word of the prophet, “Out of Egypt did I call my son,” might be 
fulfilled: but the prophecy quoted, Hosea xi. 1, quite clearly 
means Israel by “my son.” 

In biology accommodation is used to describe adjustments 
achieved by an individual organism over and above those which 
it makes as part of its inheritance. In psychology it means “the 
process by which habit is modified, cancelled and added to (J. M. 
Baldwin). 

For accommodation in optics see Optics. 
ACCOMMODATION BILL: see Bill of Exchange. 

ACCOMPANIMENT, a musical term for that part of a 
vocal or instrumental composition added to support and heighten 
the principal vocal or instrumental part; either by means of other 
vocal parts, single instruments or the orchestra. Owing to the early 
custom of only writing the accompaniment in outline, by means of 
a figured bass to be filled in by the performer, and to» 

changes in the number, quality and types of the instruments of the 


orchestra, “additional” accompaniments have been written for the 
works of some of the older masters, such are Mozart’s^ “addi- 
tional” accompaniments to Handel's Messiah ( see article on 
Handel). In the case of songs an accompaniment may consist 
merely of a few chords of the simplest kind or take the most elab- 
orate form and constitute the most striking feature of the com- 
position In the latter case the performance of such accompani- 
ments calls for the Mghest :nc constitutes a distinctive 
branch of the pianist’s art, demanding the amplest powers of exe- 
cution and first-class musicianship, especially when the player 
is called upon, as sometimes happens, to transpose a difficult ac- 
companiment at sight for the convenience of the singer. Accom- 
panying is also an important branch of conducting, in the case of 
concertos, choral music, and so forth. 

ACCOMPLICE* in law, one who is associated with another 
or others in the commission of a crime, whether as principal, 
abettor, or accessory (q.v ). Although the uncorroborated evi- 
dence of an accomplice is admissible in law, and may be acted 
upon by a jury, it is the duty of the judge to warn the jury that 
it is always dangerous to convict 011 such evidence, and he should 
advise them not to convict ( R . v. Baskerville , 25 Cox. C C. 524). 

ACCORAMBONI, VITTORIA (1557-1585), an Italian 
lady famous for her great beauty and accomplishments and for 
her tragic history. She was born in Rome of a family belonging 
to the minor noblesse of Gubbio, which migrated to Rome. After 
refusing several offers of marriage for Vittoria, her father be- 
trothed her to Francesco Peretti (1573), a nephew of Cardinal 
Montalto, who was regarded as likely to become pope. Vittoria 
was admired by the most brilliant men in Rome, and being luxu- 
rious and extravagant she and her husband were soon plunged 
in debt. Among her admirers was P. G. Orsini, duke of Bracciano, 
and her brother Marcello, wishing to see her the duke’s wife, 
had Peretti murdered (1581). The duke himself was suspected 
of complicity as he was believed to have murdered his first wife 
Isabella de' Medici. They were married shortly after. But at- 
tempts were made to annul the marriage ; Vittoria was imprisoned, 
and only liberated through the interference of Cardinal Carlo 
Borromeo. On the death of Gregory XIII., Cardinal Montalto, 
her first husband’s uncle, was elected in his place as Sixtus V. 
(1585); he vowed vengeance on the duke of Bracciano and on 
Vittoria, who, warned in time, fled first to Venice and thence to 
Sal 5 in Venetian territory. Here the duke died in Nov. 1585, 
bequeathing all his personal property to his widow. Vittoria, over- 
whelmed with grief, went to live in retirement at Padua, where 
she was followed by Lodovico Orsini, a relation of her late 
husband and a servant of the Venetian republic, to arrange 
amicably for the division of the property. But Lodovico hired a 
band of bravos and had Vittoria assassinated (Dec. 22, 1585). He 
himself and nearly all his accomplices were afterwards put to 
death by order of the republic. 

About Vittoria Accoramboni much has been written and she has 
been greatly maligned by some biographers. Her story formed the 
basis of Webster s tragedy, The White Devil (1612), and of Ludwig 
Tieck’s novel Vittoria Accoramboni (1840) ; it is told in D. Gnoli’s 
vol. Vittoria Accoramboni (Florence, 1870), and an excellent sketch 
of her life is given in Countess E. Martinengo-Cesaresco’s Lombard 
Studies (London 1902). 

ACCORD* in law, an agreement between ‘two parties, one 
of whom has a right of action against the other, to give an$ ac- 
cept in substitution for such right any good legal consideration. 
Such an agreement when executed discharges the cause of action 
and is called Accord and Satisfaction . TMs specific form of plead- 
ing is obsolete in England. 

ACCORDION, a small portable reed wind instrument with 
keyboard, one of the smallest members of the organ family, in- 
vented in 1829 by Damian, in Vienna. It consists of a bellows 
of many folds, to which is attached a keyboard with from five to 
50 keys. The keys on being depressed, while the bellows are being 
worked, open valves admitting the wind to free reeds, the pitch 
of the note being determined by the length and thickness of the 
reeds. The right hand plays the melody on the keyboard, while 
the left works the bellows and manipulates the two or three bass 
harmony keys, which sound the simple chords of the tonic and 
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dominant. The archetype of the accordion is the cheng (q.v.) 
or Chinese organ, between which and the harmonium it forms a 
connecting link structurally. Improvements in the construction 
of the accordion produced the concertina (q.v.), melodion and 
melophone. 

ACCORSO (Accursius), 

MARIANGELO (c. 1490- 
1544), Italian critic, was bora at 
Aquila in the kingdom of Naples. 

He was a great favourite with 
Charles V., at whose court he 
resided for 33 years, and by 
whom he was employed on vari- 
ous foreign missions. He was the 
first editor of the Letters of 
Cassiodorus, with his Treatise 
on the Soul (1538); and Ms 
edition of Ammianus Marcellinus (1533) contains five books 
more than any former one. The affected use of antiquated terms, 
introduced by some of the Latin writers of that age, is humor- 
ously ridiculed by him, in a dialogue in which an Oscan, a 
Volscian and a Roman are introduced as interlocutors (1 53 1 )* 

ACCOUNT, a term of very various use in book-keeping, bank- 
ing and stock exchange terminology (see Ranking and Credit) 
indicating counting, reckoning, especially of moneys paid and 
received, hence a statement made as to the receipt and payment of 
moneys The following are some of its chief usages: — 

Balanced account, an account in which the total debits equal 
the total credits and which has been ruled off to indicate that fact. 

Balancing account, an account contained in a subsidiary ledger 
wMch shows in aggregate and also in reverse, as to debit and 
credit, the total of the detail accounts. The use of such an ac- 
count makes a ledger self-balancing. The information contained 
in a balancing account is essentially that found in a controlling 
account although the debits and credits appear in reversed order 
in the balancing account. 

Closed account, same as balanced account. 

Contra account, an account of contrary tendency which must 
be considered with another account because of an interlocking 
relationsMp. For example, a customer of a business may also be 
a creditor. If the amount he owes as a customer is less than the 
amount that is due him as a creditor, the business may remit a 
check for the net amount. The term used in referring to the 
amount due from the customer in this case is contra account . 

Controlling account, an account in the general ledger which re- 
flects in aggregate the details of two or more accounts of the 
same tendency. Ordinarily the underlying accounts are operated 
in a subsidiary ledger. 

Impersonal account, an account which is not a personal account. 
Any expense or income account is an impersonal account. 

Mixed account, an account containing two or more separate 
classes of transactions. The “merchandise account,” for example, 
contains a record of purchases, sales, purchase returns, purchase 
allowances, sales returns, sales allowances, freight and cartage, 
etc. In modern accounting, a separate account called a simple 
account is maintained for each class of transactions.* 

Nominal account, an account which reflects a change in the 
financial condition of a business. Thus, it is an account wMch 
finally finds its way into the profit and loss account; e.g., sales, 
purchases, interest, discount, salaries, wages, commission and 
advertising expense. All of the accounts appearing in a statement 
of income, and profit and loss, are nominal accounts . 

Open account , an account which is not in balance, i.e., an 
account containing a debit or a credit excess; opposite of closed 
account . 

Personal account, an account operated under the name of an 
individual, an organization or a business enterprise. 

Private Account , an account maintained in a Private Ledger, 
Information of a confidential nature which ought to be shown 
on the accounting records can best be treated in the private set of 
accounts. 

Real account, an account "osed in displaying the financial status 


of a business. All accounts used in a “balance sheet” are real 
accounts; thus they represent assets, liabilities and capital. 

Simple account , an account containing entries relating to a 
single class of transactions; opposite of mixed account. S&^s 
returns, purchase allowances, interest on notes receivahV* and 
administrative salaries are simple accounts . ( See Accountancy 
and Accountants; Bookkeeping) 

As a stock exchange term, “account” is used in several senses : — 

(1) The periodical settlements occurring, in London, monthly 
for British Government and a few other first-class securities, and 
fortnightly for all others. 

(2) The period between two settlements. A 19-day account 
is one in which 19 days elapse between one pay day and another. 

(3) The volume or condition of commitments. A speculator 
is said to have a large account open when he has dealt heavily 
either for the rise or fall. 

An account is also any statement as to acts or conduct, or 
quite simply any narrative report of events, etc. A further sense- 
development is that of esteem, consideration. (G. L. C.) 

ACCOUNTANCY AND ACCOUNTANTS. Originally, 
accountancy was the same thing as account-keeping or bookkeep- 
ing, and “accountant” and “bookkeeper” were interchangeable 
terms, but an increasing recognition of the importance of account- 
ing in the development of modern business methods has led here, 
as elsewhere, to the division of labour. In the early days' of 
navigation it was doubtless reasonable to assume that the man 
who navigated a canoe was in all probability also the man who 
designed and constructed it : to-day, the distinctions between the 
engineer officer, the naval architect and the shipbuilder are 
clearly defined and well recognized. Much the same process of 
evolution has been going on in the accountancy world, and 
although the distinction may not yet be universally accepted, it 
may be stated that, whereas the bookkeeper is the person who 
keeps the books or accounting records of an undertaking, the 
accountant is rather the person who decides how such records 
ought to be kept. The term accountancy is now generally applied 
to all the work that falls to the lot of the accountant, although 
under modern conditions (as is shown later on) that work is 
now exceedingly varied and often extends far beyond the region 
of accounts. 

Early History. — Very little is known of the origin of account- 
ancy as a profession. In the modem acceptation of the word, 
however, a professional man is one who places Ms skill and learn- 
ing at the disposal of all and sundry for a reward, as distinct 
from one who serves a single employer. Accordingly, while there 
are several references in mediaeval and even classic times to 
stewards and auditors, these references do not throw much light 
upon the origin of professional accountancy, as the persons re- 
ferred to were manifestly in the whole-time employment of a 
single individual or body. The first association of accountants of 
which there is any record is the Collegio del Raxonati, which was 
founded in Venice in 1581, but it is by no means certain that the 
members of this body were professional or public accountants, or 
whether they were not rather employees of public bodies. At 
Milan, however, in 1742, the Government established a scale of 
charges for accountants, so it may be assumed that then, if not 
earlier, professional accountancy (as here defined) actually existed 
in that city. It has been said that the first Scottish professional 
accountant was one George Watson, bom in Edinburgh in 1645; 
but whether he was really able to carry on a practice as a pro- 
fessional accountant in addition to his “large private banking 
business” seems somewhat doubtful. Holden's Triennial Directory 
of London, Westminster and Southwark was first published in 
1799, and contains the names of 11 accountants. The British 
Universal Directory, published in 1790, had given the names of 
five accountants only. It seems clear, therefore, that there was 
very little professional accountancy in London before the 19th 
century, and in the issue of Holden for 1822 the number of prac- 
tising accountants had only risen to 73. Indeed, little progress 
was made by professional accountancy in Great Britain, or else- 
where, until the middle of the 19th century, when (so far at least 
as Great Britain is concerned) it received a great impetus from 
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tlse growth of limited liability companies, and a little later from 
the Bankruptcy Act, 1869, which to a very large extent with- 
drew the administration of insolvent estates from the hands of 
psblic officials. The advent of the limited liability company led 
to bVfaess operations being undertaken upon a scale which had 
formerly not been thought of. The proper control of these large 
scale operations naturally called for better accounting systems 
than had formerly been deemed adequate 

Organization. The first step in the direction of ormnud- 
professional accountancy in Great Britain was taken vben tb. 
Society of Accountants in Edinburgh was incorporated by Royal 
Charter in 1854* Similar societies in Glasgow and Aberdeen were 
also incorporated by Royal Charter in 1855 and 1867 respectively. 
Each of these bodies, however, had assigned to it definite 
geographical limitations, although the individual members of all 
three may, and do, practise in various parts of the world. The 
institute of Accountants was formed in London in 1870. was in- 
coa D onated by Royal Charter in 1880 as The Institute of Char- 
tered Accountants in England and Wales , provision at the same 
time being made for all accountants then practising in England 
or Wales to become members. The Society of Incorporated Ac- 
countants find Auditors was registered under the Companies Act 
in 1885. (For particulars of these and other bodies see Account- 
ants Societies. ) The Institute of Chartered Accountants in 
Ireland was incorporated in 1888. 

Accountancy Elsewhere.— But little development has as yet 
taken place on the continent of Europe as regards professional 
accountancy, but professional bodies have existed in Holland, 
Sweden and Belgium since 1895, 1899 and 1903 respectively. 
Most British colonies have one or more professional bodies of 
their own. 

Duties. — It has been stated that originally accountants were 
bookkeepers. Hence, naturally, as soon as the necessity or desira- 
bility of checking, criticizing or auditing the records of account- 
ing parties was appreciated, skilled accountants whose probity 
could be relied upon would naturally be selected for the work. In 
the first instance, accordingly, professional accountants were in 
the main auditors of other people’s accounts. Where the auditing 
was not a whole-time job there were obvious economies in secur- 
ing the services of a professional accountant, while the fact that 
he was a professional accountant ensured his independence. As, 
however, the centre of gravity tended to shift in Great Britain 
from agriculture to industry, the professional accountant found 
thrust upon him an ever-enlarging sphere of activities over and 
above his primary function as an expert in accounts. Thus, pro- 
fessional accountants are frequently called upon to design sys- 
tems of accounting (in recent times increasingly mechanized) 
for new or growing concerns; to assist in the establishment of an 
adequate system of cost accounts; to prepare business statistics; 
to investigate accounts in connection with partnership changes, the 
amalgamation of business interests, or the flotation of companies 
formed to acquire established businesses ; to deal with compensa- 
tion cases on the compulsory purchase of businesses by railway 
companies or public bodies; to give expert evidence on matters 
relating to accounts 4 ; to prepare accounts for the use of counsel ; 
and to act as arbitrators in differences relating to matters of ac- 
counts or finance. Besides acting as directors of companies, deal- 
ing mainly with financial affairs, they also very frequently act as 
secretaries of companies whose operations are not upon a suf- 
ficiently large scale to justify a whole-time appointment, and the 
accounts of executors and trustees under wills and settlements are 
often kept by professional accountants. In addition, professional 
accountants act as trustees in bankruptcy; trustees. under deeds of 
arrangement; liquidators of companies; receivers for debenture 
holders; and managers of businesses where a receiver is in pos- 
session of the assets. 

Mode of Entering the Profession.— Anyone desirous of be- 
coming an English chartered accountant must first serve under 
articles with a practising member for five years, or three years in 
the case of graduates. A premium of from 150 to $00 guineas is 
usually required. Before signing articles, the pupil must have 
passed the preliminary examination of the Institute, or some 


accepted equivalent of matriculation standard. After half the 
period of articles has expired, the pupil may submit himself for 
Ms intermediate examination in general commercial knowledge, 
bookkeeping and accounts and auditing; on the termination of 
his articles, before admission as a member, he must pass Ms final 
examination in advanced bookkeeping and accountancy (includ- 
ing costing and taxation); auditing; : a r l rh:n and executor- 
ship lav/ and accounts (including the ' gk : duties of execu- 

tors, trustees and receivers) ; bankruptcy and company law ; the 
principles of mercantile law and the law of arbitrations and 
awards; and either (a) economics, (b) banking, currency and 
loreign exchanges or (c) actuarial science. The regulations of the 
Society of Incorporated Accountants and Auditors similarly pro- 
vide for articles of clerkship with a practising incorporated ac- 
countant, and the society’s examinations must be passed For 
candidates who for any reason are unable to enter into articles, the 
society provides an alternative method of qualifying by nine years’ 
approved experience in lieu of five years’ articles. The nine years’ 
experience must be gained in the office of a practising incorporated 
or chartered accountant, or — subject to certain conditions — of a 
municipal or county treasurer or accountant. 

The regulations of Scottish chartered accountants as to admis- 
sion. etc., are upon similar lines, there being a general examining 
board which deals with candidates articled to members of all three 
bodies. In Scotland as a rule no premium is charged, but no salary 
is paid during the period of articles. The Institute of Chartered 
Accountants in Ireland also has similar regulations. 

Statutory Regulations.— In New Zealand and the Transvaal 
there are statutory registers of public accountants, and only those 
upon the register are permitted to undertake certain specified 
accountancy duties. The registration of professional account- 
ants has been mooted at various times from 1889 onwards, but 
opinions are so divided as to its desirability that statutory regis- 
tration in Great Britain seems as far off as ever. 

Bibliography. — Richard Brown, A History of Accounting and 
Accounts (1905) ; A. H. Woolf, A Short History of Accountants and 
Accounts {1912); L. R. Dicksee, The Fundamentals of Accountancy 
(1921) ; The Accountant , vol. i. (1877) ; The Accountants f Journal , 
vol, 1 . (1883) ; The Accountants * Magazine , vol. i. (1897) ; Incorpo- 
rated Accountants' Journal , vol. i. (1889) . (L. R. D.) 

United States. — Accountancy, in the United States, is among 
the newer professions. In the short time of its existence it has 
not acquired the traditions which characterize such of the older 
professions as law, medicine and theology. The first formal recog- 
nition was given to accountancy in the laws of New York State 
in April 1896. Since that time all of the States have officially 
recognized the public accountant by creating the title, certified 
public accountant (C.P.A.), such title to be granted or awarded 
to applicants who satisfy the requirements regarding character, 
education and professional skill of the State in which recognition 
is sought. While there is still a lack of uniformity among the 
several States in the matter of requirements, there is a constant 
tendency toward greater strictness as laws are modified and new 
legislation enacted. 

As indicative of the requirements imposed by State laws, the 
following summary sets forth the standard maintained by New 
York State : (a) an applicant for the certificate of certified pub- 
lic accountant must submit evidence that he is over 21 years of 
age and of good moral character; { b ) he must have completed at 
least four years of high-school and since January x, 1938, must 
also have completed a course in a college of accountancy reg- 
istered by the department of education; (c) he must submit evi- 
dence of five years’ experience in accountancy, at least two of 
which must have been in the office of a certified public accountant 
and of no less grade than that of junior accountant; such two 
years’ accounting experience must have been in the office of a 
certified public accountant in this State or in the office of one 
residing in another State holding a certificate from such State 
granted on no lower requirement than that of this State, and he 
must submit evidence of three years’ experience attained prior 
to his admission to the C.F.A. examination; (d) he must take pro- 
fessional examinations conducted by the State department of 
education in the following subjects;- theory of accounts, auditing, 
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practical accounting and commercial law. The passing grade in 
each subject is 75% A candidate who fails in one subject only 
may take a subsequent examination in that subject to be given 
within two years from the date of the examination at which he 
passed the other three subjects. 

In the United States, as in other countries, a high standard 
of professional ethics is fostered. The accountant acting as cus- 
todian of his client’s interests must safeguard them in every 
legitimate way. His service to the client carries with it a strict 
responsibility to the client which cannot be divided or escaped. 
Confidences of the client must be held inviolable. The acceptance 
of contingent fees is frowned upon by members of the profession. 
As an obligation to the client, the accountant must keep himself 
informed on current developments in the profession. 

Education for accountancy, in the United States, was formally 
provided for as early as 1881. In that year the Wharton School 
of Finance and Economy of the University of Pennsylvania was 
established. In 1898 the University of Chicago opened its College 
of Commerce and Politics (later known as the School of Com- 
merce and Administration), and the University of California its 
College of Commerce. Two years later there were established at 
New York university the School of Commerce, Accounts and 
Finance ; at Dartmouth college the Amos Tuck School of Admin- 
istration and Finance; and at the University of Vermont, a de- 
partment of economics and commerce. In the first quarter of the 
new century business education developed throughout the entire 
country so that at the opening of the year 1925 about 183 Ameri- 
can colleges and universities provided instruction in business. In 
practically all of these schools, education for accountancy has 
dominated the business curricula. 

See T. A. Budd, The Interpretation of Accounts (1927) ; R. B. 
Kester, Accounting Theory and Practice (1933) and Sanders, Hatfield 
and Moore, Statement of Accounting Principles (1938). 

(J.T. Ma.;X.) 

ACCOUNTANT-GENERAL, a former official of the court 
of chancery, whose duties have been transferred to the pay- 
master-general. 

ACCOUNTANTS’ SOCIETIES. Under British law there 
is no restriction on the right to practice as an accountant, although 
the designations of the recognized professional bodies ( e.g ., “char- 
tered” and “incorporated” accountant) are protected by decision? 
of the courts, which have confined their use to members of the 
body concerned. 

Until the passing of the Local Government Act, 1933, generally 
speaking only chartered or incorporated accountants could audit 
the accounts of municipal corporations, but under that act a mu- 
nicipal corporation may adopt either the system of district audit 
(by district auditors of the Ministry of Health) or professional 
audit. In the latter event the auditors must be members of one or 
more of the following: (1) Institute of Chartered Accountants in 
England and Wales, incorporated by royal charter in 1880; (2) 
Society of Incorporated Accountants and Auditors, incorporated 
in 1885, and with branches throughout the British Dominions; 
(3) Society of Accountants in Edinburgh (the earliest, formed in 
1854); (4) Institute of Accountants and Actuaries in Glasgow; 
(5) Society ef Accountants in Aberdeen; or (6) The Association 
of Certified and Corporated Accountants, formed in 1939 by the 
amalgamation of the Corporation of Accountants and the London 
Association of Accountants. There are other statutory limitations 
on the right to act as auditor in certain cases. No qualification is 
laid down for the auditors of limited companies, but it is usual 
for such appointments to be made from among the members of 
the older bodies There is a body of chartered accountants in Eire. 

United States.*— -In the United States there are societies of 
certified public accountants. In addition to the various State so- 
cieties there are several important national organizations the chief 
of which, the American Society of Certified Public Accountants 
and the American Institute of Accountants, were amalgamated in 
1937 under the latter title. The National Association of Cost Ac- 
countants is composed of professional accountants and others 
whose interests lie in the cost phases of accounting. For informa- 
tion regarding American professional requirements, see Ac- 
m> Accountants, 


ACCOUNT CURRENT* a running account which is likely 
to extend over an interminable period and which, if balanced, is 
usually opened again immediately ; e. g. s a holding company which 
markets merchandise may have an account current with a 
sidiary company which manufactures a nr c due* The entire ctotput 
of the factory may be turned over to me ro.d'eg company and 
periodic charges made for merchandise thus transferred. The hold- 
ing company may make advances from time to time to cover 
values received. Thus the account may not be in balance for a 
considerable time although an accurate statement of debits and 
credits will always be available in the account current. Merchants 
who sell on consignment frequently maintain accounts current 
with their consignees. An account current differs from the usual 
trade account in that the latter is usually settled at regular inter- 
vals, monthly, seasonally or otherwise. (G. L C ) 

ACCOUNT AETT.SXCB, an expression used in referring 
to an account a statement of which has already been delivered 
to the customer. In business it is customary, for the purpose of 
verification, to send to each customer whose account is not in 
balance a statement showing the debits (charges) and credits 
for the current period (usually one month). If this balance is 
not liquidated before the end of the following period, the next 
statement of account has as its first entry “Account rendered” 
or “To account rendered” and the unpaid balance is shown. Thus 
an economy of time results because it becomes unnecessary to^in- 
clude all items arising since the account was last in balance. 

(G L. C ) 

ACCOUNT SALES, a financial statement rendered by a 
merchant who has received goods on consignment showing sales, 
charges (usually commission and guaranty), and a net amount 
either credited to consignor’s account or remitted by cheque. 
This form of financial statement is used extensively by commis- 
sion merchants and factors and serves the consignor or principal 
as a basis for accounting. 

Account Sales 
of merchandise received from 
A. B. Blank 

to be sold for his account and risk 

Rendered by Black and White, 27 Washington St., 

New York City, April 15, rp — 


19— 
April 4 

Received: 

Lot No. 3 


$1,200.00 

April 8 

Sales 

Lot No. 3 


1,450.00 


Charges 

Freight and cartage . 

Commission 5% 

$37.50 

. 72.30 

1 10.00 

E.&O.E. 

Net proceeds by cheque enclosed 


$1,340.00 


(G. L. C.) 


ACCOUNTS PAYABLE, in accounting terminology, 
amounts owed by a business to its creditors and not evidenced by 
notes, bonds, acceptances or other recognition. Loans from offi- 
cers or partners of an enterprise should be considered as loans 
payable rather than accounts payable ; creditors’ accounts with 
debit balances should be listed as other accounts receivable rather 
than as a deduction from accounts payable. In its broader sense, 
the term includes amounts received in advance for merchandise 
that has not been shipped, rentals received- in advance, etc. 

ACCOUNTS PAYABLE LEDGER, a subsidiary ledger 
containing the accounts of creditors. It is a device used to facil- 
itate the bookkeeping of a business enterprise. The operation of 
this type of ledger makes possible a division of labour in an 
accounting department; the work of posting to creditors’ accounts 
can be carried on independently of the work on customers’ ac- 
counts and general ledger accounts. The sum of the account bal- 
ances in the accounts payable ledger should agree with the balance 
of accounts payable controlling account as shown in the general 
ledger. (See Bookkeeping.) (G. L. C.) 
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ACCOUNTS RZCZ.. ABLE, in accounting terminology, 
amounts due to a business by its trade debtors for merchandise 
sold to them, or for services rendered, on a credit basis. It 
should be noted that only obligations arising from trade trans- 
actions should be included. Loans to officers of a company should 
be considered as loans receivable rather than accounts receivable ; 
creditors’ accounts with debit balances should be listed as other 
accounts receivable rather than as a deduction from accounts pay- 
able. 'In the preparation of a balance sheet, this temi, without 
qualification may be assumed to represent items which can be col- 
lected within a period usual to the trade or industry of which the 
business is a part. In its broader sense, the term includes all un- 
settled claims against debtors which are not represented in the 
form of bonds, promissory notes or trade acceptances 

(G L C * X ) 

ACCOUNTS RECEIVABLE ledger/ a’ subsidiary 
ledger containing the accounts of customers. In a business organ- 
ization which sells on credit to many customers, it is impracticable 
to keep customers’ accounts in the general ledger The necessity 
of having several clerks posting the accounts at the same time 
makes a segregation imperative An additional advantage lies in 
the greater ease with which errors can be localized. In a small 
business with a limited number of accounts, one accounts re- 
ceivable ledger will suffice; in a larger business involving many 
thousands of accounts, 15 or 20 customers’ ledgers may be re- 
quired. The grouping of accounts is usually arranged on an alpha- 
betical basis; e.g., if two such ledgers are used, one would contain 
accounts of customers whose names start with letters from A-K, 
and the other, L-Z. Sometimes the grouping is arranged on a 
territorial basis; e.g., a separate ledger might be kept for the 
customers served by each branch office of a business, in which 
case the names would be arranged' alphabetically in each ledger. 
The accounts receivable ledger is kept in agreement with the gen- 
eral ledger by means of controlling account; the total of the 
balances of customers’ accounts should agree with the balance 
m the controlling account. Ordinarily, a separate controlling ac- 
count is kept for each accounts receivable ledger. ( See Book- 
keeping ) 

ACCOUTREMENT (a French word, probably derived from 
a and coustre or coutre, an old word meaning one who has charge 
of the vestments in a church), clothing; apparel; a term used 
especially, in the plural, of the military equipment of a soldier 
other than his arms and clothing. 

ACCRA, capital and largest city of the Gold Coast depend- 
ency Fop : 135,45b, census of 1948 (2,712 non- Africans). Al- 
though situated only 5 ° 37' N. (o« 10' W.), it benefits from being 
on the one reach of the Guinea coast having a marked dry season 
and small annual rainfall (29 in. falling on 68 days), and corre- 
spondingly sparse vegetation. Originally, and stall, an African 
fishing station, it takes its name from Nkran (ant), by -which the 
inhabitants were known to the tribesmen of the forested intenon 
Its site is a wave-cut cliff 25 to 40 ft. high, which projects at th ee 
readily defensible points to form coves that provide partial she ter 
for the landing of dugouts and surfboats. For three centimes 
after the Portuguese built the first European fort, about 1565, con- 
trol of these landing places was hotly contested Between 1642 
and 1673 the Danes fortified the easternmost Promon ory CChns 
tiansborg), the Dutch built Ft. Crevecoeur ij. mi. to the west, 
and the English erected Ft James on the point , r mi • f " 
After changing hands repeatedly m combat, the first t 
purchased by the British government from that Q ° n ^ al 
in i8 S o and 1868, respectively. The capital of Gold Coast colony 
(the coastal settlements) was brought from Cape ^ Coast .castle 
(av) in 1876 Administration of the remaining area of the de 
pendency wls added: Northern Territories protectorate m 189 J 
Ashanti in 1901 and Togoland mandate m 1922 ChnsUansbo g 
remains as the compound in which Government House has been 
built. Parts of the other forts exist m downtown 
occupy most of the older residential area near 

and suburbs have been laid out exclusively for ttomthm ami 

or two. The land between the town and Chrisban^ 15 £ 
voted to public purposes, largely administrative functions. Ad 


jacent and on higher ground stands the European residential qua 
ter Beyond it is the military headquarters of the dependency 
and an airfield used for regular service after ^937 by Impe 
Airways During World War II this dry and open plain was 
converted into an air base to serve as i the pnnapa 
planes crossing the Atlantic, and as the West Af nca ^ 
for the United States air transport command. 

Six miles north of the centre of town is Achimota where the 
Prince of Wales college was opened m 1927.. « 1S ran f “ “ 
educational institution in west Africa, teaching . n ,. 

kindergarten through college Government services, not dupii- 
cated elsewhere in the dependency, include a hospita w , 

are trained, a training depot for policemen, an asylum for mental 
cases, the Central Agricultural laboratory and the supreme court 
Water is piped throughout the settlement, and tnere are municipal 

A jetty about 450 yd long extends the protection of the Ft 
James promontory by further reducing the impact of the surl 
along the harbour front. In its lee a lighterage pier reac es 
yond the breakers, but need be used only during the season o 
highest surf. The leading export is cacao, most of which comes 
by rail from points as far inland as the terminus, Kumasi. Roads 
usable throughout the year reach all sections of the dependency, 

but many are roundabout. , . . 

Under the constitution inaugurated in 1945. Ac ora elects two 
of five municipal members of the governor’s legislative council. 

The municipal council, set up in 1894, was reconstituted m 1943 
with a majority of African members and also a majority of elected 

members. H P , 

ACCRETION, an addition to that which already exists; 
increase in any substance by the addition of particles from the 
outside. In law, the term is used for the increase of prop- 
erty caused by gradual natural additions, as on the seashore or 
on a riverbank or by the formation of a riverine island. {See 

Alluvion.) , , T 

ACCRINGTON, municipal and parliamentary borough, Lan- 
cashire, England, 23 mi. N.W. of Manchester, on the London 
Midland region railway route. Population ( 1 9 5 1 ) 4 ° 3 d 7 I * Ar | a > 

6 9 S q mi. It lies in a deep valley on the Hindburn, a feeder 

of the Calder. . , , 

Accrington (Akerenton, Alkerington, Akenngton) was granted 
by Henry de Lacy to Hugh, son of Leofwine, in Henry II s 
reign, but came again into the hands of the Lacys, and was given 
by them ( c . 1200) to the monks of Kirkstall, w T ho converted it 
into a grange. It returned to the Lacys in 1287, was granted in 
parcels and, like their other lands, became merged in the duchy 
of Lancaster. In 1836 Old and New Accrington were merely 
straggling villages with about 5,000 inhabitants. . By 1861 the 
population had grown to 17,688 because of the railway junction, 
and it increased with the rapid development of the Lancashire 
coal field. Cotton spinning and printing works, cotton-mill ma- 
chinery works, dye works, collieries and transport work employ 
the people. A girls’ high school was opened in 1939. The Church 
of St. James dates from 1763. The original chapel was probably 
an oratory which was an offshoot of Kirkstall abbey. Ecclesiasti- 
cally, Accrington w r as dependent on Altham till after the middle 
of the 19th century. The town was incorporated in 1878. To- 
gether with the urban districts of Church, Clayton-le-Moors and 
Oswaldtwistle, Accrington returns one member to parliament. 

ACCRUED DIVIDENDS, the amount of the dividend on 
a stock which may be presumed to have been earned during the 
period between the last dividend payment and a later stipulated 
date. Of course such an accrual of dividend is a mere presumption 
since dividends are necessarily uncertain until, at the end of a 
dividend period, it has been ascertained that there is a surplus 
from which to pay one, and it has been duly declared. It is quite 
unusual to sell stock for a certain price plus accrued dividends, 
although in the cases of stock with dividend guaranteed {see 
Stock) or in cases of preferred stock of companies in which the 
dividend is practically certain, it is sometimes done. Stocks are 
not sold with accrued dividend on organized exchanges, although 
it is the common custom to sell bonds with accrued Merest 



(qv) The term accrued dividend must not be understood to 
carry intimation that dividends are in arrears ( q.v. ), that idea 
being conveyed by the expression cumulated dividend or accu- 
mulated dividend (qv I (See Dividends ) (J H. B ) 

ACCRUED EXPENSES* Some business costs are of a 
continuous nature, such as wages, interest, rent, etc. The ac- 
countant records in a summary entry (usually at the close of a 
period) the cumulative effect of these transactions for the rele- 
vant period The debit may be to an expense account or, if the 
cost is to be capitalized as an element of inventory or fixed asset, 
to an asset account. The credit is usually to a liability, the re- 
sulting wages payable, etc., is referred to as an accrued expense 
payable and appears on the statement of financial position. In a 
larger sense, all costs accrue, and those which are incurred in 
earning the revenue of a period aie allocated to that period as 
expenses, (P. Kr ) 

ACCRUED INCOME, or Accrued Revenue. Certain 
business transactions are of a continuous nature, such as the earn- 
ing of interest or of rent. The accountant records in a summary 
entry (usually at the close of a period) the cumulative effect of 
these transactions for the relevant period, usually by a debit to 
a receivable and a credit to a revenue account. The resulting in- 
terest receivable, etc., is referred to as accrued income or accrued 
revenue receivable. It appears on the statement of financial po- 
sition. In a laiger sense we say that all revenues from sales of 
goods and services accrue and are recorded during the accounting 
period (P. Kr.) 

ACCRUED INTEREST, the amount of interest on a bond 
which has been earned over the period from the date of the last 
interest payment to some specified date, but which will not be paid 
by the issuer of the bond until the next regular interest date. Bonds 
are almost invariably sold at a certain price plus accrued interest. 
Thus if the interest dates on a certain bond are Feb. i and Aug. i, 
and the bond is sold on May i, the buyer will pay the seller the 
stipulated price plus the interest for the three months during 
which the seller’s money has been invested in the bond, and on 
Aug. i he will receive from the issuing corporation the full six 
months’ interest for the period from Feb. i to Aug i. Half of 
this interest will repay the buyer for the accrued interest which 
he paid to the seller, and the other half wall be the interest for the 
three months during which his own money was invested in the 
bond. By specific agreement or notification bonds may be sold 
“hat”; ie,, without considering any accrued interest. Defaulted 
bonds and income bonds are usually sold flat since the interest to 
be received from them, if any, is always problematical. 

(J. H. B.) 

ACCUMULATED DIVIDEND, dividend on cumulative 
stock which was due but was not paid during one or more previous 
dividend periods. Such unpaid back dividends accumulate and 
it is essential that they be paid in full before any dividend can 
legally be paid on the comrhon stock. ( See Cumulative Pref- 
erence Share; Dividends.) 

ACCUMULATION, in law, the continuous adding of the 
Interest of a fund to the principal, for the benefit of some person 
or persons in the future. Previous to 1800 this accumulation 
of property was not forbidden by English law, provided the 
period during which it was to accumulate did not exceed that 
forbidden by the law against perpetuities; viz., the period of 
a life or lives in being, and 21 years afterward. In 1800, how- 
ever, the law was amended in consequence of the eccentric will 
of Peter Thellusson (1737-97), English merchant, who di- 
rected the income of his property, consisting of real estate of 
the annual value of about £5,000 and personal estate amounting 
to more than £600,000, to be accumulated during the lives of his 
children, grandchildren and great-grandchildren, living at the time 
of his death, and the survivor of them. The bequest was held 
valid ( Thellusson v. Woodford , 1798, 4 Vesey, 237). 

To prevent such a disposition of property in the future, the 
Accumulations act, 1800 (known also as the Thellusson act) 
was passed, by which (as altered and re-enacted by the Law of 
Property act, 1925) it was enacted that no property should be 
accumulated for any longer tem than either (1) the life of the 


grantor or settlor; or (2) the term of 21 years from Ms death; 
or (3) during the minority of any person living or en ventre de sa 
mere at the time of his death; or (4) during the minority of any^ 
person who, if of full age, would be entitled to the incop^e 
directed to be accumulated. The act does not extend to any 
provision for payment of the debts of the grantor or of any 
other person, nor to any provision for raising portions for the 
children or remoter issue of the settlor, or any person interested 
under the settlement, nor to any direction touching the produce 
of timber or wood. It does not apply to property in Ireland 
The act has been amended by the Accumulations act, 1892, which 
forbids accumulations for the purpose of the purchase of land 
for any longer period than during the minority of any person 
or persons who, if of full age, would be entitled to receive the 
income. The Accumulations act, 1800, was applied to heritable 
property in Scotland by the Entail Amendment act, 1848, and 
the saving c 7 use as to provision for payment of debts was dis- 
applied to Scotland by the Entail act, 1914. Accumulations act, 
1892, applies to Scotland. ( See Trust and Trustees.) 

AC C TJIUUL A FIVE STOCK: see Cumulative Prefer- 
ence Share. 

ACCURSIUS (Itai. Accorso), FRANCISCUS (1182- 
1260), Italian jurist, was bom at Florence about 1182. A pupil 
of Azo, he first practised law in his native city, and was after- 
ward appointed professor at Bologna, where he had great success 
as a teacher. He undertook the great work of arranging into one 
body the almost innumerable comments and remarks upon the 
Code, the Institutes and Digests, the confused dispersion of which 
among the works of different writers caused much obscurity and 
contradiction. 

TMs compilation, bearing the title Glossa ordinaria or magis - 
tralis, but usually known as the Great Gloss, though written in 
barbarous Latin, has more method than that of any preceding 
writer on the subject. The best edition of it is that of Denis 
Godefroi (1549-1621), published at Lyons in 1589, in 6 vol. folio. 
When Accursius was employed in this work, it is said that, hear- 
ing of a similar one proposed and begun by Odofred, another law- 
yer of Bologna, he feigned indisposition, interrupted his public 
lectures and shut himself up, till with the utmost expedition he 
had accomplished his design. 

Accursius was greatly extolled by the lawyers of his own and 
the immediately succeeding age, and he was even called the idol 
of jurisconsults, but those of later times formed a much lower 
estimate of his merits. There can be no doubt that he disen- 
tangled the sense of many laws with much skill, but it is equally 
undeniable that his ignorance of history and antiquities often 
led him into absurdities, and was the cause of many defects in 
his explanations and commentaries. He died at Bologna in 1260. 
His eldest son Franciscus (1225-93), who also filled the chair of 
law at Bologna, was invited to Oxford by King Edward I, and in 
1275 or 1276 read lectures on law in the university. 

ACCUSATION, a legal term signifying the charging of an- 
other with wrong-doing, criminal or otherwise. For the accusation 
of another of a crime or of misconduct for the purpose of ex- 
tortion, see Blackmail. 

ACCUSATIVE, a case of the noun, denoting primarily the 
object of verbal action or the destination of motion. 

ACE 9 the number one at dice, or the single point on a die or 
card ; also a point in the score of racquets, lawn tennis, tennis and 
other court games. From its conventional use as the highest in a 
suit in card games, the word came to be used during World War 
I to signify an aeroplane pilot of supreme skill and daring. 

ACELDAMA (Akeldama, R. V.), land (originally a potter’s 
field) said in Matthew to have been bought by the priests for a 
burial ground for strangers with the money which was returned 
by Judas and could not be put into the treasury “because it was 
the price of blood,” Aramaic *91 ^“the field of blood,” Acts i, 
19 ; cf. Matt, xxvii, 8. Acts ascribes its purchase to Judas himself* 
perhaps by mere compression. Manuscript authority gives Akel-^ 
damach ( ’MeXdaiiax* Westcott and Hort) “the field of thy 
blood,” which is unsuitable. Klostermann’s suggestion, Probleme 
tm Aposteltexte (1883, pp. x-8), “the field of sleep” {dmak } “he 
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slept,” used especially of sleep m death, e g. } Targum of Job, 
di, 12, Syr.: dmaka, “sleep”) is very attractive, suggesting “ceme- 
tery,” and although there is no other example of such a Jewish 
title the figure is old (Dan xii, 2). If so, Akeldama will be only 
the popular, perhaps Christian, nickname In any case Acts i, 19 
can hardly be as early as St. Peter’s speech in which it is incor- 
porated. No plausible explanation is given for “ch” being added 
to Akeldama, and there is only one exactly parallel case, the mys- 
terious Sirach for Sira (Ecclus. L, 27 [29]) Tradition from the 
4th century paces the plot on the Hill of Evil Counsel — “a little 
level plot overhanging the valley of Hinnom.” . . . The potters 
probably “had here a cave in which their work was carried on.” 
(See Schick, P E F Q. 1892, pp 283-289.) (A L. W ) 

ACEMAI- 'Cj an aromatic hydrocarbon first isolated 

from coal tar by M. P. E. Berthelot and subsequently synthesized 
from a-ethylnaphthalene. Crystallizing from alcohol in colourless 
needles, it melts at 95° C. and boils at 278°. Its formula is C12H10. 
On oxidation with chromic acid it yields (1) acenaphthenequinone 
employed in the manufacture of ciba scarlet and other red vat 
dyes; (2) naphthalie acid, a starting point in the production of 
certain perylene vat dyes ( See Dyes, Synthetic ) 


CHo-CHs CO-CO HO,C CO,H 



Acenaphthene, which readily undergoes nitration and sulpho- 
nation, forms a characteristic orange picrate melting at 161 0 . 

See A E Everest, The Higher Hydrocarbons (1927). 

(G T. M ) 

ACEPHALI (atcetpaXot,) a term applied to sects having no 
head or leader; and in particular to a strict Monophysite sect that 
separated itself, in the end of the 5th century, from the rule of the 
patriarch of Alexandria (Peter Mongus) and remained “without 
king or bishop” till it was reconciled by Mark I (799-819) (Gr. & 
privative, and Ke<pa\rj n head). 

The term was also used to denote clerici vagrantes; i.e., clergy 
without title or benefice ( cf . Hinschius, i, p. 64). 

Certain persons during the reign of King Henry I were called 
Acepkali because they had no lands by virtue of which they could 
acknowledge a superior lord. The name was also given to cer- 
tain legendary races described by ancient naturalists and geog- 
raphers as having no heads, their mouths and eyes being in their 
breasts, generally identified with Pliny’s Blemmyae. 

See Gibbon, ch. xlvii (vol v, p. 129 in Bury’s ed ). 

ACERACEAE, a natural family of dicotyledonous plants 
allied to the Sapindaceae, consisting of 2 genera and about 125 
species, all but 2 belonging in the genus Acer. This genus con- 
sists of trees always with opposite and mostly simple and usually 
lobed or toothed, rarely entire leaves, the characteristic fruits 
consisting of paired, winged, one-sided carpels, a typical samara. 
The genus Acer is mostly confined to the north temperate zore 
and is highly developed in species in North America ar.d ir tem- 
perate and sub temperate Asia. For a monographic treatment, see 
F Pax, Acer aceae } Pflanzenreich 8 (iv, 163), 1-89, fig. 1-14 
(1902). See Maple. (E. D. Ml.) 

ACEKENZA (anc. Ackermtia ), town in province of Potenza, 
Italy, the seat of an archbishop, 15^ mi. N.E. of the station of 
Pietragalia, which is 9 mi. N.W. of Potenza by rail, 2,730 ft. 
above sea level. Pop. (1936) 4,625 (town), 4,788 (commune). * 

ACER R A* town and episcopal see, province of Naples, Italy, 
9 mi NE. from Naples. Pop. (1936) 19,177 (town), 21,937 
(commune). The town lies on the right bank of the river Agno, 
90 ft. above sea level, in a fertile but somewhat marshy district 
which in the middle ages was very malarious. The ancient name 
(Acerrae) was also borne by a town in Umbria and another in 
Gallia Transpadana (the latter modem Pizzighettone on the Adda, 
13 mi. W.N.W. of Cremona). It became a city with Latin rights 
in 332 b.c., and later a mmicipium . It was destroyed by Hanni- 
bal in 216 B.c., but restored in 210; in 90 b.c. it served as the 
Roman headquarters in the Social War, and was successfully held 
against the insurgents. It received a colony under Augustus, but 
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appears to have suffered nun h from floods of the river Clanis Un- 
der the empire no more is heard of it, and no traces of antiquity, 
beyond inscriptions, remain 

„ 2 : J _ in Roman antiquity, a small box or pot for holding 
incense, as distinct from the turibulum (thurible) or censer m 
which incense was burned The name was also given by the 
Romans to a little altar placed near the dead, on which incense 
was offered every day till the burial. In ecclesiastical Latin the 
term acerra is still applied to the incense boats used in the Roman 
ritual 

ACETABULUM;, the Latin word for a vinegar cup, an an- 
cient Roman vessel, used as a liquid measure (equal to about half 
a gill) , it also became used technically m zoology, by analogy for 
certain cup-shaped parts; e g , the suckers of a mollusc, the socket 
of the thighbone, etc. ; and in botany for # the receptacle of 
fungi 

ACETALDEHYDE or simply aldehyde, is the second alde- 
hyde (q v .) of the aliphatic series. Its molecular formula is 
C2H4O, and its structure is CH3-CHO. It is a colourless liquid 
boiling at 21 0 C., and possessing a powerful characteristic odour. 
It occurs in the crude ethyl alcohol (q v.) obtained by the fer- 
mentation of sugars and in the crude methyl alcohol obtained 
by the destructive distillation of wood It is manufactured both 
by the oxidation of ethyl alcohol and by the hydration of acety- 
lene (q v.) It is transformed by reduction into ethyl alcohol 
and by oxidation into acetic acid ( q.v .). 

ACETAMIDE: see Amides. 

ACETANILIDj also called antifebrin, made by interaction 
of glacial acetic acid with aniline (qv.). It is a febrifuge or anti- 
pyretic, used in headaches and fevers, of which it reduces the pain 
without removing cause. It may cause aniline poisoning, a depres- 
sant action on the heart muscle, resulting in collapse, nausea, 
vomiting and a blueness of lips and nails. The last is caused by 
chemical changes in the blood, whereby red corpuscles lose their 
power to carry oxygen. 

Acetanilid is a white, crystalline substance melting at 115 0 C , 
boiling at 305° C and soluble in water, alcohol or ether. Its 
chemical formula is C 6 H 5 .NH.CO.CH 3 . 

ACETATES: see Acetic Acid. 

ACETIC ACID, the organic acid which gives to vinegar 
(from which it derives its name) its characteristic sharp taste, 
is the second of the series of aliphatic adds, formic acid (q.v.) 
being the first. 

Its formula is CH 3 C 0 2 H, and it occurs in nature in plant juices 
occasionally as free acid but more generally as calcium or po- 
tassium salts. 

Three processes are available for large-scale production of 
acetic acid, CH3.COOH. 

1 . Fermentation Processes. — Several species of bacterium 
convert dilute alcoholic liquors into impure acetic acid in the form 
ordinarily known as vinegar. This bacterial fermentation, which 
takes place in the presence of air and a certain amount of nutri- 
ent phosphates and nitrogenous material necessary for the feed- 
ing of the bacteria, involves the oxidation of ethyl alcohol (see 
Alcohol) into dilute acetic acid. A more concentrated acid is 
obtainable by neutralizing the dilute acid with lime to form cal- 
cium acetate and then distilling a mixture of this salt with con- 
centrated sulphuric acid. 

Except for the manufacture of vinegar, the fermentation process 
is no longer an important factor in the industrial preparation of 
acetic acid. 

In the oxidation of alcohol to acetic acid the living acetic bac- 
teria may be replaced by specific enzymes (unorganized ferments) 
or even by spongy platinum or palladium since either of these, in 
the presence of air, oxidizes the alcohol first to acetaldehyde and 
then to acetic acid. 

2. Destructive Distillation of Wood.— -A relatively small 
proportion of the acetic acid of commerce is now obtained by 
the destructive distillation of wood, the hard woods yielding 4.7% 
to 6.5% of the concentrated acid, 

3 . Synthetic Acetic Acid. — The^ starting point in the indus- 
trial synthesis of acetic acid is calciutn carbide made in the electric 
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furnace from limestone and coal. The acetylene evolved from 
the carbide by addition of water Is converted into acetaldehyde 
by passing into hot dilute sulphuric acid containing mercuric 
sulphate. The acetaldehyde is further oxidized by air or oxygen 
in the presence of a catalyst consisting of the oxides of metals 
such as iron, vanadium and uranium, acetic acid being thereby 
formed. 

In 1950 about 220,000 tons of synthetic acetic acid were made 
in the United States. 

Anhydrous acetic acid, usually termed glacial acetic acid owing 
to its icelike crystallization at 16.7° C, has a very pungent odour 
and boils at 118 0 C. to a heavy inflammable vapour. Its alkali 
salts are soluble In water. Ferrous and ferric acetate are used 
as mordants in dyeir.r 'q v.). Normal lead acetate is known in 
commerce as sugar of Ted and basic copper acetates are known as 
verdigris (q v.). 

Acetic acid and the acetates are detected by heating with ethyl 
alcohol and sulphuric acid; ethyl acetate is evolved and recog- 
nized by its fragrant odour. When heated with arsenious oxide, 
acetates give rise to the malodorous and highly poisonous cacodyl 
oxide. 

Pharmacology and Therapeutics.—- Glacial acetic acid is 
sometimes used as a caustic for corns The soluble acetates, and 
especially potassium acetate, are used mainly as alkaline diuretics 
and to counteract acidosis. After absorption in the blood, they are 
oxidized to carbonates, increasing the alkalinity of the blood or re- 
ducing the acidity of the urine without the disturbing influence of 
alkalis on the digestive tract. 

ACETOACETIC ESTER, ethyl acetoacetate is an out- 
standing example of a chemical substance having a dual character 
arising from the possession of two different molecular structures. 
Such substances are called tautomeric compounds (see Isomer- 
ism). The substance is an ester (which see), and has the molecu- 
lar formula CsHioOg. The two tautomeric forms are repre- 
sented by 

CH 3 .CO.CH 2 .CO.OC 2 H 5 (ketonic form) and 
CH 3 C(QH) :CH.C 0 2 C 2 H 5 (enolic form), 

and ordinary specimens of the ester as handled in commerce 
may be regarded as consisting of 93% of the former in equilibrium 
with 7% of the latter. When treated by reagents which combine 
with ketones, such as sodium bisulphite, hydroxylamine, phenylhy- 
drazine and hydrocyanic acid, the ketonic character of the ester is 
manifested, and when acted upon by reagents such as phosphorus 
penfacMoride, diazomethane, ammonia and amines, 'Gmca c'eiccc 
alccr.cbc t enolic) groups, then its enolic nature is revealed. 

In 1911 L. Knorr separated the two forms of the ester in a 
state of purity. The ketonic modification was frozen out of the 
equilibrium mixture at —78° C. and the enolic modification was 
isolated in the liquid condition by decomposing the sodium deriv- 
ative with hydrogen chloride at the same low temperature. In 
these experiments it was found to be essential to use silica 
vessels. The ester was first discovered by A. Geuther in 1863. 
The original method of production is still employed on a manu- 
facturing scale. Sodium, either molten or in wire form, is added 
to dry ethyl acetate containing a little ethyl alcohol. When all 
the metal has dissolved the mixture is acidified with dilute acetic 
or sulphuric acid and the crude acetoacetic ester, which is partially 
miscible with water, separates as an oil on addition of common 
salt and is purified by distillation under diminished pressure. The 
ester is a colourless, fragrant liquid boiling, with slight decompo- 
sition, at 181 0 C. under a pressure of 760 mm. 

The sodium condensation requires the presence of a small 
amount of alcohol. The role of this alcohol is made apparent by 
the following probable mechanism of the reaction: 

i 2C 2 H 5 OH+2Na « 2C 2 H 5 ONa+H 2 

li CH3CO2C2H5 + C 2 H 5 ONa - CH 2 :C(ONa)OC 2 H 5 +C 2 H 5 OH 

ill CH 2 :C(DNa)0C 2 Hs+CH3C02C 2 H 5 = 

CHsC(ONa) :CH.C02C 2 Hs4-C 2 H 5 0H 

In the chemical laboratory acetoacetic ester is a valuable syn- 
thetic reagent, for its sodium derivative when acted on by an 


alkyl iodide yields an alkylacetoacetic ester, and the sodium 
derivative of the latter ester by similar means furnishes a dialkyi- 
acetoacetic ester. These alkyl- and dialkyl-acetoacetic esters 
may be employed in producing either higher ketones or higher 
fatty adds. 

The ester has also been employed in the synthesis of pyndmes 
(q.v.), quinolines ( q.v ), furans (q.v.), pyrazoles (q.v.), pyrroles 
(q.v.), and compounds of the purine (q.v.) group. 

In addition to the foregoing scientific uses acetoacetic ester is 
utilised industrially in the manufacture of synthetic drugs and 
dyes. Of these drugs the best known is antipyrine (q.v.) which is 
prepared by methylating phenylmethylpyrazolone, the conden- 
sation product of acetoacetic ester and phenylhydrazine. 

Several important dyes belong to the pyrazolone series. Erie- 
chrome red (Chrome fast red B) is manufactured by successively 
condensing acetoacetic ester with phenylhydrazine and with diaz- 
otized i-amino-^-napI' sulnkordc acid. A series of yellow 
dyes and pigment eJ;u:* :s s' inner!/ produced by condensing 
the ester successively with various a: ornate tiycTcz-" es and diazo- 
compounds (see Dyes, Synthetic). 

ACETONE is present in very small quantities in normal 
urine, in the blood, and in larger quantities in diabetic patients, 
and is the simplest representative of the aliphatic . ketones. It 
results with other ketones from the destructive distillation of 
wood and other cellulosic derivatives, and for this reason it* is 
present in crude wood spirit (methyl alcohol). It has the formula 
CH 3 CO CH3 and is thus dimethyl ketone. Acetone is a colourless, 
fragrant, inflammable, mobile liquid, boiling at 56.3° C. and misci- 
ble in all proportions with water, alcohol and ether. It has very 
useful solvent properties, dissolving considerable quantities of 
acetylene gas (q.v.). It dissolves many fats and resins and is a 
solvent for cellulose nitrate and acetate. On account of the latter 
properties, it finds extensive use in the manufacture of cordite 
and of artificial silk. 

On account of its valuable properties as a solvent and as 
an organic reagent, acetone is prepared on a large scale, the 
processes available being as follows:— 

1. The dry distillation of calcium acetate leading to the 
formation of acetone and calcium carbonate. 

2. The catalytic (see Catalysis) decomposition of glacial 
acetic acid into acetone, carbon dioxide, and water when it is 
passed over heated metallic oxides such as alumina and thoria. 

3. The fermentation of maize, rice, horse chestnut meal or 
other starchy materials with a bacterium discovered by A. 
Fernbach, the starch present being converted into a mixture of 
normal butyl alcohol (6 parts), acetone (3 parts) and ethyl 
alcohol (1 part). 

4. The dehydrogenation or oxidation by air of isopropyl alco- 
hol in the presence of heated metallic or metal oxide catalysts. 
Acetone is employed in many organic syntheses. Dehydrating 

agents convert it successively into mesityl oxide and phorone, 
and on distillation with sulphuric acid it is transformed by 
elimination of water into mesitylene (i:3:5“trimethylbenzene). 
In conjunction with or^nnitrobenzaldehyde, it has been used to 
prepare synthetic indigo. 

Therapeutic Applications. — The ketones in general give rise to 
narcosis and lowering of blood pressure and acetone itself produces 
intoxication and sleep but is less powerful than ether or chloro- 
form, although less toxic' than ethyl alcohol. When treated with 
chlorine, bromine, or iodine in presence of alkali, acetone is con- 
verted respectively into chloroform, bromoform, or iodoform. 
It is the starting point in the production of the narcotic drug 
sulphonal. 

Bibliography. — Lloyd C. Cooley, Ind. Eng. Ckem. (1937) ; Carle- 
ton Ellis, The Chemistry of Petroleum Derivatives (1934-37). 

ACETOPHENONE or phenyl methyl ketone is the simplest 
representative of the mixed aliphatic-aromatic ketones. It crystal- 
lizes in colourless leaflets with a characteristic odour; it melts 
at 20° C. and boils at 202° C., is volatile in steam and has the 
composition, C 6 H 5 .CO.CH 3 . It occurs to a small extent in coal tar 
and, having feebly basic properties, is extracted from the heavy 
oil fractions (b.p. 1 60-190°) with sulphuric acid. 
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Acetophenone condenses with phenylhydrazine but does not 
combine with sodium hydrogen sulphite. It results from the dis- 
tillation of a mixture of dry calcium acetate and benzoate but is 
best prepared by condensing benzene and acetyl chloride with 
aluminium or ferric chloride in carbon disulphide. It has anaes- 
thetic and soporific properties and under the name of hypnone has 
been used as a drug to induce sleep. With hydroxylamine it con- 
denses to acetophenoneoxime, C 6 H 5 C(CH 3 ):NOH, which, unde' 
the influence of phosphorus pentachloride in ether is converted into 
the isomeric acetanilide, C 6 H 5 NH.CO CH 3 , this transformation 
being an example of the so-called Beckmann change which occms 
with ketone oximes in general p-Aminoacetcphenone also has 
anaesthetic properties, whereas the condensation product of aceto- 
phenone and phenetidine is an antipyretic substance. On adding 
sodium. to acetophenone dissolved in ethyl acetate the sodium 
derivative of benzoylacetone is produced from which benzoyiace- 
tone, C6H5CO.CH2CO CH3 is obtained by acidification, this con- 
densation bemy ? typical example of the Claisen reaction. 

A-or..'. y < Z is a colourless gaseous compound of 7.74% o 1 
hydrogen and 92.24% of carbon, used as a fuel both in the oxy 
acetylene process for the welding and cutting of metals and alsc 
for isolated or independent lights. It is the simplest of all un- 
saturated organic compounds and has the composition HC CD 
(see. Chemistry: Organic). It changes to a colourless transparent 
liqftid under a pressure of 61 6 atmospheres at the critical tem- 
perature of 36.5°C. At a pressure slightly above : 
and below — 8i.S°C. the liquid contracts and y a; 
crystals melt at — 8i.8°C. at a pressure above 1 atmosphere and 
sublime at —83 6° C. at 1 atmosphere. 

Acetylene is an endothermic compound, which means that heat 
is absorbed in its formation from carbon and hydrogen and that 
it can decompose to the elements with liberation of heat. For 
this reason liquid and solid acetylene and gaseous acetylene at a 
pressure above about 2 atmospheres are violently explosive when 
subject to shock, spark or sudden heating even in the absence of 
oxygen. The sale or transportation of acetylene in these forms 
is generally prohibited. 

The density of gaseous acetylene is 0.9056 (air=i) and its mean 
coefficient of expansion between o°C. and ioo°C. is 000373S (air 
is 0.003671). Because it has a greater density and a higher energy 
content than other common fuel gases it gives a greater heating 
or lighting effect. The density of liquid acetylene is 0.613 at 
— 8o°C. and its coefficient of expansion is 0.0024. 

Acetylene is very soluble in certain liquids which contain oxygen 
or nitrogen and do not contain acidic hydrogen; in other classes 
of liquids the solubility is much lower. This behaviour has been 
attributed to an electrostatic attraction between a hydrogen atoir 
in acetylene and an atom of oxygen or nitrogen in the solvent 
The approximate number of volumes of acetylene (calculated a. 
25 °C.) soluble in 1 volume of some typical liquids at 1 atmos- 
phere is as follows: 




Temp. 



Temp, 

Solvent Volumes 

°C. 

Solvent 

Volumes 

°C. 

Acetaldehyde 

00 

— 10 

Benzene 

4 

20 

Methyl acetate 

52 

— 10 

Paraffin oil 

. 1 s 

20 

Dimethyl foimamide 

37 

20 

Acetic acid 

. 6 

20 

Acetone 

18 

18 

Ethyl alcohol 

. 6 

20 

Dioxane 

16 

2 $ 

Water . 

s 15 

x 5 


The solubility of acetylene in all solvents increases with decreasing 
temperature and increasing pressure. The solubility is of interest 
because acetylene must be stored and transported as a solution 
under pressure ( see below) and because it is possible to use selec- 
tive solvents for the separation of acetylene from industrial mixed 
gases (see below). Since the solubility of acetylene in water at 
moderate pressure is limited, water and aqueous solutions can be 
used as washing or confining liquids in generating plants and gas 
holders. 

Acetylene from Calcium Carbide, — In 1945 nearly all 
acetylene was made from calcium carbide, a compound of calcium 
and carbon, having the formula CaC 2 and therefore containing in 
its pure state 37.47% carbon. It interacts with water immediately 
on contact, yielding acetylene and slaked lime: CaC2+H 2 0— * 
Ca(OH)2+C2H2. Commercial calcium carbide contains about 


IOQ 
> 

20% of inert material and ordinarily yields 4.80 cult, of moist 
acetylene per lb. at 60 °F. and 30 in. pressure or the equivalent 
figure, 300 litres of moist acetylene per kg. at 15 0 C. and 760 mm. 
A good grade of calcium carbide has a specific gravity of 2 22 
and resembles fine-grained granite or hard limestone m appear- 
ance and hardness. The commercial product is broken and 
screened to lumps of convenient size for different uses, and is 
packed for transport in air tight steel drums. Since it evolves 
acetylene slowly when exposed to damp air and rapidly when 
wetted, calcium carbide is everywhere subject to special regula- 
tions for transport and storage. 

The mdustna 1 — of calcium carbide was initiated ir 
1892 by T. L. vviison, a Canadian electrical engineer at Spray, 
N C. Its manufacture is conducted on a large sqale in most locali- 
ties where water power is available at low cost, notably in Norway 
and Sweden, Shawmigan (Quebec) and Niagara. It is made by 
heating together m the electric furnace a mixture of lime with 
about 40% of coke or anthracite. The reaction begins at the solid 
contact surface of lime with carbon and attains an appreciable 
race at about i,7oo r 'C., the melting point of a eutectic of lime 
v ith calcium carbide in the presence of ordinary impurities. After 
the reaction is initiated it occurs chiefly between the fused lime 
in the eutectic and solid carbon. Carbon monoxide is evolved 
and in modern furnaces is collected as a by-product The reaction 
is CaO-f 3C-*-CaC2-f-CG. The melting point of the flux of lime 
and calcium carbide rises until 52% of calcium carbide accumu- 
lates, then falls until the mixture containing 68% calcium car- 
bide melts at x,75o°C. or lower, and then again rises towards the 
melting point of pure calcium carbide, estimated at about 2,30o°C. 
As the temperature approaches this point a decomposition of 
calcium carbide to calcium and carbon sets in, and this constitutes 
a limiting factor, which prevents the formation of pure calcium 
carbide in this way. In the United States, it has been found most 
economical to stop the operation when the calcium carbide content 
reaches 78-80%. 

Acetylene is obtained by bringing calcium carbide into contact 
with water, and innumerable forms of generators have been de~ 

1 ised with the object of effecting and controlling the reaction sc 
that acetylene shall be liberated al the desired rate. The reaction 
is one in which heat is set free, about 166 B.T.U. being released 
for each cu ft. of acetylene formed. This heat of reaction may 
produce localized temperatures high enough to cause polymeriza- 
tion (q.v ) of part of the acetylene or even to decompose it to 
carbon and hydrogen, unless overheating is prevented by the use 
of excess water. In small generators water commonly drips on 
the carbide at a rate controlled by a hand-operated valve or by 
the restriction of the free egress of the evolved gas. In large 
generators, however, the carbide is either dropped into a large 
excess of water, or is intermittently submerged by a local excess 
of water. Provision should be made for the sludge of slaked lime, 
which is the residue of the decomposition of carbide, to settle 
down out of close contact with the carbide which has already been 
decomposed. The sludge is, in most instances, withdrawn at in- 
tervals in a semifluid condition. This sludge of calcium hydroxide 
has little value, and, since about 1935, methods using a minimum 
of water and yielding a dry powdered calcium hydroxide have 
received increasing attention. In generators of this type the heat 
of reaction is used in converting a part of the water into steam, 
which is later condensed out of the acetylene. It is important 
that generators liable to be recharged at short intervals be so 
constructed that air cannot enter the heated interior during dis- 
charging and recharging, both because of the danger of ignition 
and because air is an undesirable impurity in acetylene for some 
uses. 

# Acetylene from calcium carbide contains characteristic impuri- 
ties. Nitrogen, arsenic, sulphur and silicon occur as calcium 
compounds in carbide, and on treatment with water these yield 
the corresponding hydrides: ammonia, phosphine, arsine, hydrogen 
sulphide and silicane. Acetylene generated from modem carbide 
usually contains less than 0.015% of ammonia, 0.015-0.025% of 
phosphine, less than 0.01% of hydrogen sulphide,, and less than 
00003% of arsine. At the high temperatures that sometimes 
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occur in acetylene generators, these simple hydrides may combine 
with acetylene to yield organic impurities, e.g., divinyl sulphide 
has been identified as an impurity in acetylene from calcium 
carbide. High temperatures may also result in the formation of 
benzene and other aromatic hydrocarbons from acetylene. The 
crude acetylene from the generator also contains moisture, finely 
divided solids, air, and sometimes traces of hydrogen and simple 
aliphatic hydrocarbons. These impurities are minimized in mod- 
ern practice by selection of suitable materials for carbide manu- 
facture and by careful control of acetylene generation, but some 
purification of the gas is necessary. 

In large acetylene plants the gas may be dried by refrigeration, 
or by the use of aluminum oxide, or by washing with a solution 
of calcium chloride. The removal of the phosphine and some of 
the other hydride impurities is accomplished by oxidation with 
85% sulphuric acid or by Granjon’s material, a mixture of ferric 
chloride, ferric oxide, manganese dioxide, mercuric chloride and 
cupric sulphate. Commercial purifying materials, containing 
chromic acid or hypochlorites have also been used for this pur- 
pose. When the removal of oxygen from acetylene is essential, an 
aqueous alkaline solution of sodium hydrosulphite containing a 
small quantity of anthraquinone beta sulphonic acid is employed 
as a washing liquid. The total removal of all impurities has been 
accomplished only by liquefaction and distillation of acetylene, 
and this is considered too hazardous for commercial application 
Pure acetylene is a rare laboratory chemical 

Carbides of the other alkali and alkaline earth metals also yield 
acetylene, but they have disadvantages which debar them from 
industrial production and use. 

Acetylene from Other Hydrocarbons. — M. Berthelot in 
1862 first identified and named acetylene as a product of the pyro- 
lysis, or thermal decomposition, of other organic compounds. 
This was the basis of an old laboratory method for the prepara- 
iion of acetylene, but the method was neglected until petroleum 
natural gas, and coke-oven gas became abundant and cnerp 
enough to make the process economically attractive. In Ger- 
many during 1940-45 some acetylene was made from gases con- 
taining methane. In the United States little acetylene has actually 
been produced by this method but much research has been done 
on the manufacture of acetylene from natural gas or from petro- 
leum fractions which are least valuable for other purposes. The 
method consists of heating an organic compound, usually a gase- 
ous or liquid hydrocarbon, to a temperature of 1,300-1,700° C. 
for a fraction of a second, cooling the resulting gas mixture below 
400° C. with extreme rapidity, and separating the acetylene from 
the other gaseous products. The heating may be accomplished 
by an electric discharge, by partial combustion of the raw mate- 
rial or by contact with a heated surface. It must be of very short 
duration because acetylene decomposes to carbon and hydrogen, 
with which it is in equilibrium in this temperature range. The 
rapid cooling is usually accomplished by expansion and is essen- 
tial to prevent conversion of acetylene to aromatic hydrocarbons, 
which occurs over most of the cooling range. The power con- 
sumption in the manufacture of acetylene by pyrolysis, even with 
electrical heating, is estimated to be somewhat less than in the 
production of acetylene from carbide. 

Acetylene commonly comprises about 5-25% of the mixed gases 
produced by this method, and its separation is the most expen- 
sive step in the process. The small proportion of hydrocarbons 
containing four or more carbon atoms can be removed by refriger- 
ation or extracted by cold solvents. Traces of more reactive 
hydrocarbons such as butadiene, methyl acetylene, diacetylene 
and some olefins can be removed by reaction with sulphuric or 
phosphoric acid or aluminum chloride. Small quantities of acidic 
impurities such as hydrogen sulphide, hydrogen cyanide and car- 
oon dioxide can be eliminated by an alkaline wash. Acetylene 
then is usually extracted by a selective solvent from the remain- 
ing mixture containing methane, ethane, ethylene and much hy- 
drogen A number of good solvents for acetylene have been pro- 
posed for this use, but most of them dissolve an undesirably high 
proportion of ethylene In # Germany water has been used as a 
solvgnt to extract a^etylene^from a gas mixture under a pressure 


of about 20 atmospheres. Water is especially effective for the 
separation of atetylene from ethylene at high pressures because 
of the comparatively low solubility of ethylene. The solubility 
of acetylene in water increases approximately m proportion to the 
partial pressure of acetylene up to 5 atmospheres and to a slightly 
sesser extent at still higher pressures. Further research on the 
pyrolytic method and the recovery of acetylene from mixed 
gases may make this procedure a serious competitor of the car- 
bide process. 

Dissolved Acetylene. — The relatively large solubility of 
acetylene in acetone was first observed by G. Claude and A. Hess 
tn 1897 who stated in the Comptes Rendus of that year that the 
solubility was also very nearly proportional to the pressure, being 
about 300 volumes at a pressure of 12 atmospheres. They pointed 
out that the coefficient of expansion of the solution in acetone 
was very much lower than that of liquid acetylene and, moreover, 
that the solution did not explode when a wire in it was raised to 
bright redness. Their observations led ultimately to the develop- 
ment of the present method of supplying acetylene in portable 
steel cylinders in which it is safely stored under pressure as a 
solution in acetone. Acetone increases in volume by 4.4% for 
each atmosphere pressure at which it is saturated with acetylene 
Consequently acetone in which acetylene is dissolved under an 
absolute pressure of 16 atmospheres occupies 1 + (16X0.044) 
times its original volume. This pressure was that to which steel 
cylinders packed with porous material were permitted by law to 
be charged with acetylene in Great Britain, and the strength and 
construction of the cylinders was also specified by law. Similar 
regulations were enforced in other countries. Since the volume of 
the acetone solution varies with the amount of acetylene dissolved, 
it is obvious that the cylinders in use must be only partially filled 
with the liquid, the remaining space being occupied by compressed 
gaseous acetylene. Such compressed free acetylene would be liable 
to explode if the cylinder were exposed to great heat or shock but 
this risk is avoided by first filling the cylinder with inert porous 
material the interstices in which will be sufficiently small to pre- 
vent any explosion from spreading beyond the point at which it is 
initiated. Various porous materials have been used for this pur- 
pose, e.g., dried day, brick, infusorial earth, kieselguhr 

and charcoal, singly or ; :*‘t \ ... with or without a binder. The 

porous material generally preferred is the vegetable fibre kapok, 
the resilient properties of which cause it to be evenly distributed 
and free from large open spaces. Current practice in 1945 in 
Great Britain was to pack me cylinder uniformly with kapok un- 
til the solid matter of the latter occupied one-fifth of the capacity 
of the cylinder, thus leaving four-fifths as interstices in the kapok 
packing. The acetone is run in to fill a further two-fifths, leaving 
two-fifths of the internal volume of the cylinder for expansion 
of the acetone on charging with acetylene and any subsequent ex- 
posure to heat. Cylinders of dissolved acetylene thus prepared are 
convenient and safe. Several proposals and patents for substitut- 
ing other solvents for acetone in acetylene cylinders had not been 
applied commercially up to 1945. 

Fuel Uses. — Acetylene requires 2.5 times its volume of oxygen 
or 11.95 times its volume of air to effect its complete combustion. 
It is used for lights in portable lamps, buoys, road signals, isolated 
premises, etc., but the consumption of acetylene for lighting is 
small compared to its use in the industrial welding and cutting of 
metals, for which purposes it is consumed in a blowpipe to which 
a supply of undiluted oxygen is given from a steel cylinder con- 
taining that gas under pressure. In welding, a reducing flame is 
maintained by using less than the proportion of oxygen required 
for complete combustion, whereas in cutting metals an excess of 
oxygen is admitted to oxidize the metal. Since acetylene is an 
endothermic compound its heat of combustion is greater than that 
of the constituent carbon and hydrogen. On this account acety- 
lene affords a higher flame temperature than other fuel gases, 
above 3,000° C. in a correctly designed and operated torch. 

Chemical Uses. — The simple composition, availability and re- 
activity of acetylene make it a suitable starting material for the 
industrial synthesis of several other organic compounds. 

Acetaldehyde has been manufactured at Shawinigan, Que., Can , 
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and in centra! Europe since about 1917 by the chemical combina- 
tion of water with acetylene in the presence of sulphuric acid and 
mercuric sulphate as catalysts. Much of the acetaldehyde is 
oxidized to produce acetic acid. Sodium acetate has been made by 
the Dow Chemical company at Midland, Mich., by the reaction of 
acetylene on a concentrated aqueous solution of sodium hydroxide 
with liberation of hydrogen gas. A somewhat related reaction is 
the formation of acetone from acetylene and steam in the pres- 
ence of certain alkaline earth on rare earth oxides or hydroxides. 
Several firms in Europe and the United States manufacture 
vinylacetate by the chemical addition of acetic acid to acetylene 
in the presence of a mercuric salt and sulphuric acid or a sub 
phonic acid. The vinylacetate is used as a constituent of synthetic 
resins. In a further stage of this reaction the addition of acetic 
acid to vinylacetate produces ethylidene diacetate. This sub- 
stance is then decomposed by heating with a catalyst to yield 
acetaldehyde and acetic anhydride, which is required for the 
manufacture of cellulose acetate. The reaction of chlorine with 
acetylene is usually carried out in the presence of gaseous diluents 
or solvent liquids to prevent explosions. A number of catalysts 
(e.g. ? ferric chloride) have been employed to promote the re- 
action. A mixture of the two possible dichloroethylenes results 
from the reaction of molar proportions of chlorine with acetylene. 
The addition of a second molar portion of chlorine yields tetra- 
chlSroethane. This substance is converted to trichloroethylene by 
the loss of hydrogen chloride. These chlorine derivatives of acety- 
lene find use as industrial solvents for oily materials. 

The DuPont company of Wilmington, Del, during the period 
1930-35, developed a process for the production of a synthetic 
elastomer or rubber substitute from acetylene. The process was 
based on the discovery by Dr. J. A. Nieuwland that a saturated 
solution of cuprous chloride and ammonium chloride containing 
the solid salts in suspension converted acetylene to a gaseous 
dimer, vinyl acetylene, HC=C — CH=CH 2 and a liquid trimer, 
divinyl acetylene, with smaller proportions of other polymers. 
Vinyl acetylene was found to add hydrogen chloride in the pres- 
ence of cuprous chloride to produce the liquid chloroprene, which 
polymerized to a rubber-like substance, neoprene. This material 
was extensively used during 1943-46 in the manufacture of tires 
and tubes and other elastic articles. It is superior to rubber in re- 
sistance to heat, oxidation and disintegration by oils. In volume 
of acetylene consumed and value of the product this was the most 
important chemical use of acetylene. 

A hydrogen atom of acetylene may be replaced by an atom of 
certain metals to form a class of substances called acetylides. 
Some of these compounds are useful for the laboratory prepara- 
tion of compounds containing the ethynyl group, — O^CH. 

Bibliography. — C. Bingham, The Manufacture of Calcium Carbide 
(1920) ; N. Caro, A. Ludwig and J. H. Vogel, Handbuch fur Acetylen 
(1923); J. H. Vogel and A. Schulze, Carbide und Acetylen als Aus- 
gitigs Material fur Producte der Chemischen Industrie (1924) ; J, A. 
Nieuwland and R. R. Vogt, The Chemistry of Acetylene (1945). 

(R. R. V.) 

ACETYLENE, IN MEDICINE. Acetylene, which when 
pure loses its usual offensive smell, is an anaesthetic when inhaled 
and was first used as such in 1924. Like ethylene (q.v.) it is 
in the experimental stage at present. Its efficiency is between 
that of gas-oxygen and ether. It has the advantage that far greater 
amounts of oxygen can be given with it, up to about 50%, than 
with ethylene or nitrous oxide. (W. S. S.) 

ACHAEA. (1) A district on the north coast of the Pelopon- 
nesos, between the mountains of Erymanthus and Cyllene and 
the Corinthian gulf; bounded on the west by Elis, east by Sicyon. 
sometimes included in Achaea. The 12 cities in its narrow fertile 
coastland formed a religious confederacy, meeting in Poseidon's 
sanctuary at Helice: from this developed the political Achaean 
League (q.v.) of Hellenistic times. 

(2) Achaea Phthiotis is a district S. of Thessaly (Thessalia) 
and W. of the Gulf of Pagasae (V 61 os). For the origin of the 
name, and relations between north and south Achaea, see 
Achaeans. 

(3) “Achaea” was the name given by the Romans to the prov- 
ince formed in 140 b.c. for the mainland of Greece south of 


Thessaly, Epirus and Acarnania, which were included in “Mace- 
donia.” Its administrative capital was Corinth (Korinthos). 

(4) Achaea in the middle ages was a pr;r.c‘ca!:ty, formed within 
the same region after the Latin conquest of the Eastern empire 
(a.d. 1204): the first prince being William de Champiitte (d. 
1209). It survived, with various dismemberments, until 1430 
when the last prince, Centurione Zaccaria, ceded the remnant tc 
Ms son-in-law, Theodoras II, despot of Mistra. In 1460 it was 
conquered, with the rest of the Morea, by the Turks. 

(5) Achaea in modem Greece is the Peloponnesian district 
(1), mainly engaged in currant growing, the crop being shipped 
from Patras (Patrai) and Aegion (Vostitza). 

ACHAEAN LEAGUE^ a confederation of the towns of 
Achaea in ancient Greece. Isolated on their* narrow strips of 
plain, these towns were exposed to the raids of pirates from the 
north of the Corinthian gulf. As a protection against such dangers 
the earliest league of 12 Achaean cities arose. In the 4th century 
we find it fighting in the Theban wars (368-362 b.c.), against 
Philip (338) and Antipater (330). Antigonus Gonatas dissolved 
the league; but by 286 b.c. four towns combined again, and 
before long the ten surviving cities of Achaea had renewed their 
federation. Much was due to Aratus (see Aratus of Sicyon) 
who initiated an expansive policy; in 228 it included Arcadia, 
Argolis, Corinth (Korinthos) and Aegina (Aigina). 

Aratus probably also organized the new federal constitution. 
The league embraced city-States which maintained their internal 
independence and powers of self-government. Only in foreign 
politics and war was their competence restricted. 

The central government was democratic. The legislative 
powers resided in a popular assembly, meeting at Aegium, in 
which every member of the league over 30 years of age could 
speak; each city counted one on a division. Extraordinary as- 
semblies could be convoked in special emergencies. A council 
of 120 delegates served as a committee for preparing the as- 
sembly’s programme. The cMef magistracy was the strategia 
which combined with an unrestricted command in the field a 
large measure of civil authority and had practically the sole 
power of introducing measures before the assembly. The ten 
demiourgoi, who presided over this body, formed a kind of cabinet. 
Philopoemen (q.v.) transferred the seat of assembly from town 
to town by rotation, and placed dependent communities on an 
equal footing with their former suzerains. 

The league prescribed uniform standards and coinage; it sum- 
moned contingents, imposed taxes and fined or coerced refractory 
members. 

The first federal wars were against Macedonia, against 
Antigonus Gonatas and Aetoiia and, with Aetolia, against De- 
metrius. A greater danger arose (227-223) from the attacks of 
Cleomenes III. (q.v.). Owing to Aratus’s irresolute generalship 
the indolence of the burghers and the inadequacy of its troops 
the league lost much of its territory. The assembly negotiated 
with Antigonus Doson, who recovered the lost districts but re- 
tained Corinth for himself (223-221). When Philip V, came to 
the rescue against the Aetolians he annexed much of the Pelopon- 
nese. Under Philopoemen the league, with a reorganized army, 
routed the Aetolians (210) and Spartans (207, 201). After their 
neutrality during the Macedonian War the Roman general, T. 
Quintius Flamininus, restored their lost possessions, bringing the 
Peloponnese under Achaean control. In 150 b.c. the league, in 
defiance of Rome, attacked Sparta. The federal troops were 
routed near Corinth by L. Mummius ^Achaicus (146). The 
Romans now dissolved the league, and took measures to isolate 
the communities. Augustus instituted an Achaean synod com- 
prising the dependent cities of Peloponnese and central Greece. 

The chief defect of the Achaean league lay in its lack of 
provision for securing efficient armies and regular payment oi 
imposts, and for dealing with disaffected members. It is the 
glory of the league, however, to have combined city autonomy 
with an organized central administration, and in this way to 
have postponed the entire destruction of Greek liberty for over 
a century. (See Rome: Ancient History.) 

Bibliography. — E. Freeman, Federafkovemmeni (1893) ; A. 
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Greek History; L. 'TKV:y 4 Companion to Greek Studies (1916). 
The chief classical aui/o.*:t:s are Polybius (esp. 11, iv , v., xxni. and 
txviii.) , who is followed by Livy (xxxii., xxxv., xxxviii , etc.) ; Pausanias 
vii. 9. 24. 

ACHAEANS. The name Achaeans is used in the Homeric 
ooems in much the same sense as that in which the name Hellenes 
came to be used in later times. To Homer the Hellenes were a 
small tribe in Southern Thessaly (II. ii. 684), but from the 8th 
century onwards the name became a general designation for all 
Greek-speaking peoples. Whether the name Achaeans was quite 
io general in its application is still a matter of doubt, but for 
practical purposes we may regard it as parallel. According to the 
traditional genealogies Achaeus was the son of Xu thus, son of 
Hellen, 

The name has been connected with that of the Germanic tribe, 
Ingaevones, a connection that is possible but, perhaps, not very 
convincing. No light is thrown by it upon the meaning of the 
name. The Achaeans were a Greek-speaking people, but whether 
their dialect was Aeolic, Ionic or of the Arcadian type is a ques- 
tion that cannot yet be decided. The Homeric poems are in an 
artificial literary dialect. 

The exact relationship between the Achaeans and Mycenaean 
culture is still a matter of doubt. The view held by Sir William 
Ridgeway was that the Achaeans were invaders from the north, 
a people of northern characteristics, of the fair-haired, grey- 
eyed type, bringing to Greece a civilization of Danubian origin 
distinguished by the use of iron, similar to the Hallstatt and 
Villanova cultures. The former inhabitants were, in his view, of a 
short, dark Mediterranean type, but Greek-speaking. It was the 
Achaeans who, according to this view, brought the labialising 
dialects to Greece. 

The view more generally held, however, has been that the 
Mycenaean peoples were not Greek-speaking. The question de- 
pends to some extent upon another : What was the language spoken 
by the Minoan peoples of Crete, of whose culture the Myce- 
naean was an offshoot? There is no real evidence that the Minoans 
spoke Greek, or even an Indo-European language at all, and in- 
deed there are many considerations that point to the conclusion 
that they did not. 

A third and more recent view is that the Greek-speaking peoples 
came to Greece in three separate waves, Ionian, Achaean and 
Dorian, the first invasion occurring about the 17th century b.c. 
The Mycenaean civilization was an Achaean civilization, Greek- 
speaking, and differing in certain notable respects, for example, 
in dress, from the Minoan. The Greek invaders subdued a previ- 
ous non-Greek population and first destroyed the Minoan civili- 
zation, afterwards reconstituting it, mingled with northern 
elements, their advent having much the same effect as the bar- 
barian conquest of the Roman empire. 

The facts hitherto known are these. There had existed an 
early population of Greece having a close connection with Ana- 
tolia. A large number of place names occur throughout the 
Greek mainland as well as in Macedonia, Epirus and Thrace 
which are paralleled in Asia Minor, notably those in -v 8 os and 
= <r<ro$. These are generally regarded as being non-Indo-European 
and therefore non-Greek. The Greeks were aware of the exist- 
ence of earlier inhabitants of their country and the Aegean 
islands, whom they called by the general name of Pelasgians 
d«tip«« # «b’T»sr. however, Leleges and Carians, the latter 
of who'-- : vm'.ic south-western corner of Asia Minor in 
historical times. 

Again, it is probable, if not certain, that the whole Pelopon- 
nese, and possibly parts of Central Greece, were inhabited by 
lonians previous to their conquest by Achaeans. The traditional 
home of the lonians was in the north-eastern Peloponnese, whence 
they were driven to Attica and the Cyclades by an Achaean in- 
vasion. The fact that the name Ionian was applied to the sea 
west of Greece, on whose shores no lonians lived in historical 
times, nor could have done so for many centuries previously, 
shows that the whole Peloponnese at least must once have been 
regarded as Ionian. The ^chaeans emerge into history in the 
middle of the 14th century b.c. In the year 1922 a reference to 


them (Akhkhiyawa) in one of the Hittite texts of that date was 
read by Dr. Forrer. They were at that time an important naval 
power situated in the western regions of Asia Minor and the 
island of Lesbos, and were under the leadership of a prince 
named Attarsiyas. They appear to have been also in Cyprus and 
Pamphylia. Later, as has been already mentioned, in the Homeric 
age the Achaeans were lords of the Peloponnese and as far north 
as Thessaly, and their name, so far as can be gathered, was 
employed as a general designation for all Greeks. 

The physical characteristics of the Achaeans are difficult to 
determine, and not a very safe guide. Three passages in the 
Odyssey refer to tallness of stature as a mark of beauty, and it 
was, perhaps, therefore rare. Heroes are sometimes referred to 
both by Homer and Hesiod as fair-haired (£a v&o$) (though the 
epithet may mean nothing more than not having black hair) 
and we know that both in classical and Roman times blue or 
grey eyes were rare in Greece. 

In classical times the name Achaeans was confined to the 
people inhabiting the strip of land along the north coast of the 
Peloponnese, between the Corinthian gulf and the northern 
Arcadian mountains. They were for the most part subject to 
Dorian overlords, and their dialect was Doric. After the days of 
the Macedonian supremacy the Achaean League became one of 
the most powerful influences in Greece, and it was this fact that 
led the Romans, when they made the country into a province^ to 
give it the name of Achaea. ( See Dorians; Ionian s; Greece, 
History.) 

Bibliography. — G. Busolt, Griech. Geschichte , ed. 2, vol. L, p. 190 
(1893) ; W. Ridgeway, The Early Age of Greece (1901) ; D. B. Mon- 
ro’s ed. of the Iliad pp. 484-488 (1901) ; articles by W. Ridgeway and 
J. L. My res in the Classical Review, vol. xvi., pp. 68-93, 135 (1902) ; 
J. B. Bury, History of Greece (1902), and art. in Journal of Hellenic 
Studies, xv. pp. 2 1 yff. (1895) ; Andrew Lang, Homer and His Age 
(1906) ; G. G. A. Murray, Rise of the Greek * Epic ch. ii. (1907) ; A. 
H. Sayce, in Class Rev. p. 164 (Nov. 1924), and “The Aryan Problem 
— fifty years later” ir Antiquity p 204 (June 1927) ; N. P. Nilsson, 
Minoan- Mycenaean Religion, Introduce on (1927). (B. F. C. A.) 

ACHAEMENES (Hakhamani), the eponymous ancestor of 
the royal house of Persia, the Achaemenidae. According to Darius 
in the Behistun inscription and Herod, iii. 75, vii. 11, he was the 
father of Tei'spes, the great-grandfather of Cyrus. Whether he 
really was an historical personage, or merely the mythical ancestor 
of the family, cannot be decided. .According to Aelian (Hist. anim. 
xli. 21), he was bred by an eagle. We learn from Cyrus’s procla- 
mation that Tei'spes and his successors had become kings of An- 
shan; i.e., a part of Elam (Susiana), where they ruled as vassals of 
the Median kings, until Cyrus the Great in 550 B c. founded the 
Persian empire. After the death of Cambyses, the younger line of 
the Achaemenidae came to the throne with Darius, whose father 
Hystaspes was, like Cyrus, the great-grandson of Tei'spes. Cyrus, 
Darius and all the later kings of Persia call themselves Achae- 
menides (H akhdmanishiya) . With Darius III. Codomannus the 
dynasty became extinct and the Persian empire came to an end 
(330 b.c.). The adjective Achaemenius is used by the Latin poets 
as the equivalent of “Persian” (Horace, Odes , ii. 12, 21)'. See 
Persia. The name Achaemenes is borne by a son of Darius I., 
brother of Xerxes. After the first rebellion of Egypt, he became 
satrap of Egypt (484 b.c., Herod, vii. 7). He commanded the 
Persian fleet at Salamis, and was (460 b.c.) defeated and slain by 
Xnarus (Herod, iii. 12), the leader of the second rebellion of Egypt 
(see also Diodorus xi. 71). 

ACHAEMENIDAE, the Graecized name of the family of the 
ancient Persian kings. (See Persia: Ancient History.) 

ACHARD, FRANZ CARL (1753-1821), Prussian chemist, 
was bom at Berlin on April 28, 1753, and died at Kunem, in 
Silesia, on April 20, 1821. He was a pioneer in turning to prac- 
tical account A. S. Marggraf’s discovery of the presence of sugar 
in beetroot,^ and by the end of the 18th century he was pro- 
ducing considerable quantities of beet sugar, though by a very 
imperfect process, at Kunem, on an estate which was granted 
him, about 1800, by the king of Prussia. There, too, he carried 
on a school of instruction in sugar-manufacture. He published 
several volumes of chemical and physical researches and dis- 
covered, among other things, a method of working platinum. 
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ACELRIUS, ERIK (1757-1819), Swedish botanist, was a 
pupil of Linnaeus at Uppsala University, and devoted himself to 
the study of lichens. His most important works are Lichenographia 
Universalis (18x0) and Synopsis methodica Lichenum (1814). 

5 C5IA T 7 5c the companion of Aeneas in Virgil’s Aeneid. The 
expression "nexus Achates” has become proverbial for a loyal and 
devoted companion. 

ACHELOUS (mod. “white river”), the largest 

river in Greece (130m) rises Mt. Pindus, and, dividing 
Aetolia from Acamania, falls into the Ionian Sea. Its water is 
charged with fine mud, which is deposited along its banks in fer- 
tile, marshy plains. At its mouth, a number of small islands 
(Echinades) have been enveloped in this deposit. It was formerly 
called Thoas, from its impetuosity, and its upper portion Inachus, 
the name Achelous being restricted to the shorter eastern branch. 
The name is given to several other rivers in Greece, and appears 
in cult and in mythology as that of the typical river-god. 

ACHENBACH, ANDREAS (1815-1910), German land- 
scape painter, was bom at Cassei on Sept. 29, 1815, and died on 
March 31, 1910. He was a pioneer of the German realistic school 
He studied at Dusseldorf under Schirmer, but emancipated himself 
from the contemporary school of landscapists cte ighi.ee in 

the representation of romantic scenery. He was the first artist of 
the Dusseldorf school who painted nature for its own sake. As a 
yofing man he sought inspiration in Holland and Norway. His 
pictures of the stormy North sea, of Dutch canal scenes and of 
Rhineland villages contrasted favourably with the sentimental 
landscapes of his contemporaries. His works are to be found at 
the Berlin National Gauery, the Xev Pinakothek in Munich, and 
the galleries at Dresden, Darmstadt, Cologne, Dusseldorf, Leipzig- 
and Hamburg. 

His brother, Oswald Achenbach (1827-1905), is distinguished 
for his colourful renderings of the Bay of Naples, of Rome and of 
Venice. He broke away from the traditional classicist interpreta- 
tion of these scenes and revelled in strong and glowing colour 
effects. His works are exhibited at most of the important German 
galleries of modern art. 

ACHERNAR, a Eridani, the brightest star in the constella- 
tion Eridanus (q.v.). 

ACHERON (Gr. river of “woe”), name of several rivers of 
Greece. In Greek mythology the name is specially given to a river 
of Hades, over which departed souls were ferried by Charon. 
Later Greek and Roman poets used it to designate the lower 
world generally. 

ACHESON, EDWARD GOODRICH (1856-1931), Amer- 
ican inventor, was born at Washington (Pa.), on March 9, 1856. 
He was compelled to earn his living at an early age, but devoted 
his leisure to mechanical invention and experiment. Becoming in- 
terested in electricity, he entered the employ of Thomas A. Edison. 
In 1881 he assisted in the preparation of the Edison exhibit at the 
Paris International Exposition and later, for the Edison interests, 
installed the first electric lights in Italy, Belgium and Holland. On 
returning to the United States he resumed Ms experiments. He 
discovered a new abrasive substance of great cutting power, which 
he named carborundum. Inventing a method of producing a 
remarkably pure synthetic graphite, he organized in 1899 the 
Acheson Graphite Co., to handle the patent. This company met 
with great success. His numerous patents cover methods of pro- 
ducing metallic silicon cheaply ; the lubricants known as oildag, 
aquadag and gredag; the treatment of clay to increase plasticity 
(Egyptianized clay). 

ACHIACHARUS, the name of an eastern sage whose “say- 
ings” spread far and wide and had a remarkable influence on the 
world’s gnomic literature. His history and moralizing sayings 
have been preserved, in whole or in part and with interesting 
minor variations, in Syriac, Arabic, Ethiopic, Armenian and 
Slavonic translations, and fragments of his teaching have sur- 
vived among the Jewish papyri from Elephantine (see below). 
Rumanian and old Turkish versions are also in existence. 

In the story of Ms life he is represented as the cMef adviser of 
the Assyrian king Sennacherib. He adopted a nephew, Nadan 
by name, to succeed Mm. Profiigate and wearied by AcMacharus’ 


unending inculcation of wisdom in proverbial form, Na, 
brought about his uncle’s downfall. But saved from deatn by Ms 
executioners, Achiacharus survived in an underground dungeon 
and resumed his former position at court when the king was m 
dire need of his services as an envoy and magician who coulo 
satisfy the demands of the king of Egypt. Thus he built a castle 
in the air and twisted ropes out of sand. On his return to Assyria 
he took vengeance on his nephew, flogged him, condemned him to 
his former Ln::-cr d~ri i: ng constantly visited him to taunt him 
and give him instruction xn which, as in Aesop’s fables, animals 
and birds give expression to shrewd moral and ethical ideals 
Nadan avoided execution by swelling out suddenly and bursting 
asunder, thus anticipating and . e-=*‘Vy ~'«niring one of the New 
Testament descriptions of the e .... . ' • 

The date of composition and the original home of this work 
are matters of dispute. The Elepheutme Papyri provide evi- 
dence that it was in existence by me century b.c. ^The men- 
tion of Sennacherib may well point to Mesopotamia as its origins. • 
home. But the story and the sententious sayings contained in it 
are probably far older than the Assyrian Empire.^ Sennacherib £ 
name was y“O v °b 1 y mserted in the story when it had already 
assumed a v eu . in most other respects and had already 
embarked on its career of permeating the literature and thought 
of Palestine, Egypt and the Mediterranean coastlands. 

Bibliography. — F. C. Conybeare, Rendel Harris, and Mrs. Lewis, 
The Story of Ahikar (2nd ed. 1913) ; Charles, Apocrypha and Pseud- 
epigrapha, vol. i. pp. 189-192, and vol. 11. pp. 7 I 5 -? 84 > A. E. Cowley. 
Aramaic Papyri of the Fifth Century (1923). (D. C. 0.) 

ACHILL, the largest island off Eire, separated from the 
Curraun peninsula of the west coast by the narrow Achill sound. 
Pop. (1936) 4,875. It is included in Mayo. Its shape is triangular 
and is 15 mi. from east to west and 12 mi. from north to south. 
Area 57 sq.mi. The island is mountainous, the highest points be- 
ing Slieve Croaghaun (2,192 ft.) in the west, and Slievemore 
(2,204 ft.) in the north; the extreme western point is the bold ano 
rugged promontory of Achill head, and the northwestern and 
southwestern coasts consist of cliffs reaching 800 ft. in Minaun, 
near Keel on the south. The seaward slope of Croaghaun is ab- 
rupt and the scenery beautiful. Desolate bogs alternate with the 
mountains ; and the inhabitants earn a scanty subsistence by fish- 
ing and tillage, or go to England and Scotland during the harvest- 
ing. The Congested Districts board made efforts to improve the 
condition of the people, and a branch of the Great Southern rail- 
way to Achill sound, together with a swivel bridge across the 
sound, improved communications. In Dugort is a Protestant 
colony, known as “the Settlement,” founded in 1834. There are 
megalithic remains at Slievemore and elsewhere. 

ACHILLES, son of Peleus (q.v.) and Thetis; bravest, hand- 
somest and swiftest of the army of Agamemnon According to 
Homer, he was brought up by his mother at Phthia with his cousin 
and Ms intimate friend Patroclus ; his teachers were Phoenix 
and Cheiron, The non-Homeric tales of his childhood contain 
obvious folk-tale themes. Thetis had seven children, all of whom 
she put into the fire or a cauldron (see Hercules), to make 
them immortal. All died save Achilles ; because Peleus inter- 
fered at tMs point, Thetis left him. (Fairy Bride theme.) Or, 
Thetis dipped the child in the waters of the river Styx, by which 
(like Sigurd Fafnirs-bane) he became invulnerable, except that 
part of Ms heel by which she held him; whence the proverbial 
“heel of Achilles.” 

During the first nine years of the war as described in the Iliad, 
Ac hill es ravaged the country round Troy, and took 12 cities. In 
the tenth year occurred the quarrel with Agamemnon. In order 
to appease the wrath of Apollo, who had visited the camp with a 
pestilence, Agamemnon had restored Chryseis, his prize of war, 
to her father, a priest of the god, but as a compensation^ deprived 
Achilles, who had openly demanded this restoration, of his favour- 
ite slave Briseis. 

AcMlles refused further service, and rejected offers of compen- 
sation for the insult. During Ms absence the Greeks were hard 
pressed, and at last he allowed Patroclus to personate Mm, lending 
Mm Ms chariot and armour. When Hector slew Patroclus Achilles 
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was reconciled to Agamemnon, got new armour from Hephaestus, 
slew Hector, and, after dragging the body about at the wheels of 
his chariot, restored it to Priam at Ms earnest entreaty. 

The Iliad concludes with the funeral rites of Hector. It makes 
no mention of the death of Achilles, but hints at its taking place 
€ ‘be£ore the Scaean gates.” The Odyssey mentions his funeral. 
The Aetkiopsis took up the story of the Iliad . It told how Achil- 
les, having slain the Amazon Penthesiieia and Memnon ( q.v ), 
was himself slain by Paris, whose arrow was guided by Apollo to 
his vulnerable heel. He was worshipped in many places : at Leuke, 
where he was honoured with offerings and games ; in Sparta, Elis, 
and especially Sigeum on the Hellespont, where his famous 
tumulus was erected. 

Behind these legends there probably lies a real man, certainly 
not a sun-, river- or other god. No certain statue of him, but 
numerous other representations in art, survive. 

Bibliography. — See Preller-Robert, Gr. Mythologie , II, iii, 2 ; 
Pauly-Wissowa, Realencyklopddie ; Daremberg and Saglio’s Diction - 
naive des Antiquites; Roscher’s Lexikon , s.v.; L. R. Farnell, Hero- 
cults , p. 285 et seq . 

ACHILLES* TENDON OF: see Tendon of Achilles. 

ACHILLES TATIUS, of Alexandria, Greek rhetorician, 
author of the erotic romance, the Adventures of Leucippe and 
Cleitophon, flourished about a.d. 450, perhaps later. Suidas, who 
alone calls him Statius, says that he became a Christian and even- 
tually a bishop (like Heliodorus, whom he imitated) but there is 
no evidence of this, Photius, while severely criticizing his lapses 
into indecency, highly praises the conciseness and clearness of his 
style, which, however, is artificial and laboured. 

The large number of existing mss. attests the popularity of the 
romance. ( Editio princeps, 1601 ; flrst important critical edition by 
Jacobs, 1821; later editions by Hirschig, 1856; Hercher, 1858. There 
are translations in many languages; in English by Anthony H Lodges], 
1638, and R. Smith, 1855.) 

Suidas also ascribes to this author an Etymology , a Miscellaneous 
History of Famous Men , and a treatise On the Sphere. Part of the 
last is extant under the title of An Introduction to the Fhaenomena of 
Aratus. But if the writer is the prudentissimus Achilles , referred to by 
Firmicus Maternus (about 336) in his Matheseos libri , iv, 10, 17 
(ed. Kroll), he must have lived long before the author of Leucippe. 
The fragment was first published in 1567, then in the Uranologion of 
Petavius, with a Latin tr&rsl&l'on, 1630. 

ACHILLINI* ALESSANDRO (1463-1512), Italian phi- 
losopher and anatomist, was bom at Bologna, Oct. 29, 1463. A 
much admired lecturer at Bologna and Padua, he was called the 
“second Aristotle.” He made some important studies of human 
anatomy and was one of the first anatomists to dissect a human 
cadaver. His philosophical works were printed in one volume in 
Venice in 1508, and reprinted with additions in 1545, 1551 and 
1568. Among his anatomical writings were Corporis humani ana- 
tomia and Anatomicae annotationes . He died at Bologna on Aug. 
2, 1512. 

His brother, Gian Filoteo Achillini (1466-1538), was the 
founder of the Academy of Viridario at Bologna in 1511, and the 
author of II Vindarto and other writings, verse and prose. His 
grand-nephew, Claudio Achillini (1574-1640) was a lawyer 
who achieved some fame as a versifier of the school of the Se- 
centesti, a group of Italian writers characterized by affectation 
and extravagance of style. 

Bibliography. — His works were printed at Venice (1508, 1545, 1551 
and 1568). 

ACHIMENES, a genus of plants (family Gesneriaceae, to 
which belong also Gloxinia and Streptocarpus), natives of tropical 
America, and well known in cultivation as stove or warm green- 
house plants They are herbaceous perennials, generally with 
hairy serrated leaves and handsome flowers. The corolla is tubu- 
lar with a spreading limb, and varies widely in colour, being white, 
yellow, orange, crimson, scarlet, blue or purple. 

ACHIN (Dutch, Atjeh), and dependencies, is a Dutch gov- 
ernment in Sumatra, Netherlands Indies. It forms the northern 
extremity of the island, the boundary extending from Salahadji, 
a point on the east coast, just north of Aru bay, to a point on 
the west coast, about midday between Singkel and Barus, has 


an area of 21,448 sq mi. and is divided into four districts It is 
very mountainous, with long ranges, running parallel with the 
axis of the island, and, particularly, in the east and extreme 
northwest, spurs projecting towards the coast. Most of the inte- 
rior is mountainous, but, except in the extreme north, there is a 
fairly wide coastal plain, narrower in the east than in the west 
The highest peaks are Bandahara (9,876 ft ) on the southern 
central boundary, Abongabong (9,794 ft.) in the central part and 
Leuser (11,092 ft.) in the south. In the north the coast is 
varied, the cliffs, crowned with dense vegetation, rising precipi- 
tously from the sea in places, while in other parts there are 
beaches or cultivated and populated plains Elsewhere the 
coast is flat, and, in places, marshy. The rivers are short, run 
down sharply to the coast, and have little value for shipping, 
except small native boats. The ports of Achin are Oleh-lch and 
Sigli on the north and Lhokseumawe and Idi on the east coast, 
but large vessels go to the free port of Sabang on the island 
Pulu Weh, 50 mi. north of Gleh-ieh. Oleh-leh is the gateway to 
Kota Raja, the capital of Achin. Kota Raja is situated on the 
Achin river, some three miles up from the sea The capital 
of Achin, when this was the wealthiest and most powerful sul- 
tanate in northern Sumatra, having suzerainty over territory in 
the Malay Peninsula, Kota Raja still possesses remains of its 
former glory, but it consists largely of wooden and attap-roofed 
houses, built in kampongs, with the old Achinese citadel (now 
garrison-quarters), a large mosque, the modem residences of the 
governor and civil staff, offices of the administration, European 
business premises, together with two small hotels. Three bridges 
span the river. Kota Raja has a cable station, is connected by 
telegraph with Medan, and then across the island with Padang 
and the south generally. A steam tramway links it up with Oleh- 
leh and, across country, with Sigli, on the northeast coast, whence 
it proceeds to Kuala Simpang (Aru bay), where it joins up with 
the lines in Deli (east coast of Sumatra province). An agricul- 
tural adviser, representing the department of agriculture, trade 
and industry, is stationed at Kota Raja, and the town has a pop- 
ulation of 10,724, composed of 1,137 Europeans and Eurasians, 
6,146 natives, and 3,441 foreign Asiatics. The princior.! industries 
of Achin are silk weaving, gold working, wrod rm\ and ship- 
building, and there is a fishing and coasting trade. Rice is the food 
staple, grown more under sawak culture than ladang , and there are 
irrigation works for rice culture. Pepper, copra and areca nuts and 
rubber are the chief exports, but sugar cane and fruit trees are 
grown, cattle-breeding is carried on. There are over 100,000 ac. 
under rubber (Hevea). Imports (1939) 2,502,000 and exports 
7,442,000 guilders. Pop. (1930) 1,003,062, composed of— Euro- 
peans and Eurasians 3, 244, natives 975,94 5, and foreign Asiatics, 
including Chinese, 23,873. The Achinese are Malayan, but smaller 
and thinner than the Malays, with darker skin and larger eyes. The 
people of the Mghlands (orang tunong) are prouder and more 
courageous and independent than those of the lowlands {or mg 
baroh ), but both are fond of warfare. The nobility usually claim 
Arab descent, and there are evidences of old-time contact with 
Hindus. Both men and women wear the characteristic wide 
Achinese trousers; the women are skilful weavers; the men fairly 
good craftsmen and skilled agriculturists. Rice, fish and vegeta- 
bles, eaten twice daily, form the usual fare, betel-nut is used uni- 
versally, and opium-smoking is indulged in, but strong drink is 
used only among the upper classes. Houses are built on piles, 
divided into several rooms, generally with front and back veran- 
da^ reached by steps. They stand in a fenced courtyard, with 
fruit trees about them — the domestic animals and birds live un- 
derneath— and are usually untidy in appearance. In a meneusak , 
without the village, the young unmarried men and strangers sleep, 
and it is also used for meetings and religious observances. Society 
is divided into families; there are traces of an old matriarchal 
form, but the patriarchal system is now general. Marriage is 
celebrated at an early age, divorce is rare, and polygamy is not 
common, except among the highest classes. The position of the 
Achinese woman is high. Achin is under direct Dutch govern- 
ment, but^ many Achinese chiefs exercise authority as govern- 
ment officials. The Achinese are Mohammedans. 
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The people are fond of competitions in recitations of poetry 
and of musical ^performances on native instruments; also ol 
feasts and gambling, while animals are kept for fighting purposes. 

See C. Snouck Hurgronje, The Achehnese (Leyden, 1906). 

HISTORY 

Northern Sumatra was visited by a number of European travel- 
lers in the middle ages; for example, Marco Polo, Friar Odoric 
and Nicolo de’ Conti (qq v,). But the first voyager to visit Achin, 
known then by that name, was Alvaro Tellez, a captain of Tristao 
da Cunha s fleet, in 1506. It was then a mere dependency of the 
adjoining state of Pedir. By 1526 Achin had assimilated all the 
other states of northern Sumatra, but its power was at its height 
in the time of Sultan Iskandar Muda (1607-36). At that period 
the territory extended from Aru opposite Malacca round the 
north to Benkulen on the west, 1,100 mi. of seaboard; the island 
of Nias with the continental states of Johor, Pahang, Kedah and 
Perak were subject states. 

The traders of the 17th century went to Achin for gold. The 
first Dutch (1599) an d first English (1602) commercial ventures 
to the Indies were to Achin. Letters were sent from Queen 
Elizabeth and King James I to the princes of Achin. But jealousy 
and suspicion interfered with trade and the English factory, 
erected several times, was not long maintained. The French at- 
tempted unsuccessfully in 1621 to establish relations as, in spite 
of all difficulties, the trade was important. William Dampier 
(c. 1688) speaks of the number of foreign merchants settled there 

The Portuguese were constantly warring with the kings of Achin 
until the former lost'Malacca (1641). Iskandar Muda sent 60,000 
men against Malacca in 1615, but the Portuguese held out. From 
1641 four queens successively reigned over Achin, but in 1699 
the Arab or fanatical party suppressed female government and 
put a chief of Arab blood on the throne. From that time Achin’s 
power decayed rapidly. 

After the restoration of Java to the Netherlands in 1816 a good 
deal of weight was attached by the neighbouring British colonies 
to the maintenance of influence in Achin, and in 1819 a treaty 
of friendship was concluded by Achin with the Calcutta govern- 
ment which excluded other European nationalities from fixed 
residence in Achin. When the British government, in 1824, made 
a treaty with the Netherlands, surrendering the remaining British 
settlements in Sumatra in exchange for certain possessions on 
the continent of Asia, no reference was made in the articles to 
the Indian treaty of 1819; but an understanding was exchanged 
that it should be modified while no proceedings ho sale to Achin 
should be attempted by the Dutch. 

This reservation was formally abandoned by the British govern- 
ment in a convention signed at The Hague on Nov. 2, 1871 ; and 
in March 1873 the government of Batavia declared war upon 
Achin. Doubtless there was provocation, for the sultan of Achin 
had not kept to the understanding ±at he was to guarantee im- 
munity from piracy to foreign traders ; but the necessity for war 
was greatly doubted, even in the Netherlands. A Dutch force 
landed at Achin in April 1873 and attacked the palace but was 
defeated. Another attempt ended in the fall of Achin in Jan. 1874. 
General van der Hey den seemed to have’ quelled them (1878-81), 
but in 1896 they revolted again and not till 1898 and the suc- 
ceeding year did General van Heutsz restore order. In 1901 the 
pretender sultan fled to the Gajoes, a neighbouring tribe inland 
and for three years heavy fighting went on. Later the coastal re- 
gions were subdued, but in the interior there was recurrent 
trouble. Japan occupied the area in March 1942, during World 
War II. 

See P. J. Veth, Atchin en zijne betrekkingen tot Nederland (Leyden, 
1873) J J. A. Kruijt, Atjeh en de Atjehers (Leyden, 1877) ; Kielstra, 
Beschrijving van den Atjeh-oorlog (The Hague, 1885) ; Renaud, Jaar - 
boek van het Mynwezen (1882); J. Jacobs, Hei famille-en Kampon - 
gleven op Groot Atjeh (Leyden, 1894) ; C. Snouck Hurgronje, De 
Atjehers (Batavia, 1894, trans. 1906) ; W. Volz, Nord-Sumatra; Die 
Gajoldnder (Berlin, 1912). See also Tijdschrift voor Taal en V olken- 
kunde Nederlandscke Indie. 

ACHINESE, a Sumatran tribe of Proto-Malayan stock modi- 
fied by Hindu and Arab elements, the darker complexion of the 


lowlanders as distinct from the highlanders of the tribe being 
attributed to a greater infusion of south Indian blood. They are 
Muslims but not strict and early in the 13 th century became 
important in the East Indies, having commercial and political re- 
lations with Egypt, Europe and Japan Noted for valour and 
love of freedom, they long maintained their independence against 
the Dutch. They are excellent craftsmen; women go unveiled 
and there is little polygamy. Their language, though Malayan, 
contains many Sanskrit words, and there are other remnants 01 
their former Hindu or Buddhist culture. 

See E. Marsden, History of Sumatra (1783); C. Snouck Hurgronje, 
The Achehnese (1906). 

ACHINSK. (1) A province in the Siberian area of the 
R.S F.S.R. Area 25,169 sq.mi. Population 392, poo; urban 24,997 ; 
rural 367,003. It consists of pine, spruce and birch forest, with 
open grassy areas on which rye and wheat are grown by the 
peasants and immigrant colonists. The winter is severe and oc- 
casionally early frosts ruin the crops. Gold is found to the west 
of the town of Achinsk. (2) A market centre, lat. 56° 30' N., long 
90° 35' E., on the Chulym river, which links it with the Ob river 
It is on the Trans-Siberian railway and has a branch to the rich 
Minusinsk district. 

ACHOLI, a Negro people of the upper Nile valley, akin to 
the Shilluks of the White Nile. They frequently decorate the tem- 
ples or cheeks with wavy or zigzag scars and also the thighs with 
scrolls; some pierce the ears. Their huts are circular with a high 
peak, a mud sleeping platform, jars of grain and a sunk fireplace; 
they are decorated with geometrical or conventional designs in 
red, white or gray. The Acholi are good hunters, using nets and 
spears, and keep goats, sheep and cattle. In war they use spears 
and long, narrow shields of giraffe or ox hide. Their language is 
Nilotic. Their religion is a vague fetishism. 

ACHROMATIC LENS, a combination of two or more 
lenses corrected for chromatic aberration. ( See Optics; Lens; 
Photography: Photographic Lenses .) 

ACHURCH, JANET (Mrs. C. Charringtom) (1864- 
1916), English actress, was born in Manchester. She first ap- 
peared at the Olympic theatre, London, Jan. 8, 1883, with Gene- 
vieve Ward in the farce of Betsy Baker. Two years later she 
joined Frank Benson’s company and played Shakespearean hero- 
ines; but her chief success was gained as Nora Helmer in Henrik 
Ibsen’s A DoWs House , when that play was first produced in 
England in 1889. She appeared later in other Ibsen plays and in 
those of Bernard Shaw. 

ACIDALIUS, VALEMS (1567-1595), German scholar and 
critic, was bom at Wittstock on May 25, 1567, and died at Neisse 
on May 25, 1595, at the age of 28. Acidalius wrote notes on 
Velleius Paterculus (1590), Curtius (1594), the panegyrists, 
Tacitus and Plautus, published after his death. 

See Leuschner, Commentatio de A. V, Vita, Moribus, el Scriptis 
(i7S7). 

ACIDIMETRY, the determination of the quantity of avail- 
able acid in a sample of material. ( See Chemistry ; Analytical 
Chemistry.) 

ACIDS AND BASES. Acid is the name loosely applied to 
any substance which, in water solution, tastes sour, changes the 
colour of indicators (e g. } reddens blue litmus), reacts with some 
metals (e.g., iron) to liberate hydrogen and “neutralizes” bases. 
Base is the name loosely applied to any substance which, in water 
solution, is slippery to the touch, tastes bitter, reverses the colour 
changes produced by acids on indicators ( e.g. } turns red litmus 
blue) and neutralizes acids. Neutralization is the process whereby 
an acid and a base enter into a chemical reaction which destroys 
the characteristic properties of both and produces a compound 
known as a salt. 

There are several different scientific definitions of acids and 
bases in current use; these will be explained below. 

Among the industrially important acids are sulphuric, nitric, 
hydrochloric, phosphoric and acetic; among the industrially im- 
portant bases are sodium and potassium hydroxides, sodium and 
potassium carbonates, calcium oxide (lime) and ammonia. Sul- 
phuric acid ( q.v .) is manufactured A the United States for about 
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>17 a ton at the rate of more than 8,000,000 tons per year. It is 
thus one of the most important of chemical products ; the tonnage 
produced annually greatly exceeds that of any metal except iron. 
Sulphuric acid is used in the refining of petroleum, in storage 
batteries, in “pickling” steel, in the manufacture of fertilizer, etc. 
Nitric acid (q.v.) and acetic acid ( q v.) are widely used m chemi- 
cal industry. Among the uses for the former are the manufacture 
of explosives and of dyestuff intermediates; among the uses for 
"he latter are the manufacture of plastics and of solvents. Sodium 
a .nd potassium hydroxide (see Alkali) are used in soap manu- 
facture; sodium carbonate is one of the important ingredients for 
*he manufacture of glass and is used in the household as washing 
ioda. Ammonia (q v.) is widely used, in the form of ammonium 
sulphate, as a fertilizer; it is also the raw material for the pro- 
duction of much nitric acid. The references already cited give 
the details regarding the manufacture and use of these com- 
pounds ; here only the theory of acids and bases is considered. 

History, — Almost the only acid substance known to the Egyp- 
tians, Greeks and Romans was vinegar which was produced by 
the action of air on wine (fermentation). Vinegar is a dilute and 
impure solution of acetic acid in water; the word “acid” is de- 
rived from the Greek btfvs, sour, and of os, vinegar. Impure 
acetic acid (vinegar) was utilized industrially by the ancients. 
Theophrastus of Eresus, in the 4th century b.c., gave directions 
quite similar to comparatively modern ones for the preparation 
of white lead pigment from vinegar and metallic lead. Sodium 
carbonate (obtained by the evaporation of alkaline water from 
arid regions) and potassium carbonate (from wood ashes) were 
known in ancient times; lime was obtained, as it is today, by 
roasting calcium carbonate. The manufacture of sodium and 
potassium hydroxides by the action of lime on sodium and potas- 
sium carbonates was a. 1 ?? — The exact dates at which 

these substances were fi > . rw . unknown, but the manu- 
facture of glass (which .'A .. x - n l. .:x carbonate) was practised 
in Egypt at least as early as 1400 b.c. 

During the middle ages, the alchemists slowly increased the 
knowledge of acids and bases. The preparation of nitric acid 
(aqua fords) by the destructive distillation of a mixture of alum, 
iron sulphate and potassium nitrate was described by Geber 
around 1300, and the preparation of sulphuric acid by the de- 
structive distillation of iron sulphate was known before 1600. 
(See Alchemy.) Still later, an explanation was sought for the 
behaviour of acids and bases. One of the early theories was that 
of Bertrand (1683), who suggested that . . an acid is a liquid 
body composed of small, firm and pointed particles, slightly re- 
sembling fine and delicate needles.” He supposed that alkalis 
consist of “particles which have between their junctions pores of 
different structures” and that neutralization results when the 
needles of the acid enter the pores of the alkali. According to 
the phlogiston theory current in the early 18th century, the 
acids, such as sulphurous, phosphoric, etc., which are produced 
by combustion, were regarded as elementary substances. This 
misapprehension was abandoned along with the phlogiston theory, 
and temporarily replaced by Antoine Laurent Lavoisier’s doctrine 
(1778) that oxygen is the acid-producing element. About 1808- 
10, the researches of Sir Humphry Davy and of J. L. Gay-Lussac 
and L. J. Thenard on hydrochloric acid established beyond doubt 
that hydrogen and not oxygen is the element essential (although 
not sufficient) for acidic properties. The hydrogen theory of acids 
was extended by S. A. Arrhenius, who showed (1887) that, in 
aqueous solution, acids are partly ionized (i.e., they are partly 
separated into charged particles called ions). He further sug- 
gested that an acid should be defined as a substance which ionizes 
in water to yield hydrogen ions ; a base should be defined as a 
substance which ionizes in water to yield hydroxide ions. The 
definitions of acids and bases given above will hereafter be called 
the “classical” ones. For example, nitric acid was assumed- to 
ionize according to equation (ra); sodium hydroxide according 
to equation (xb): 

HNOs H + +NOr. (xa) 

r NaOH Na + +OH~. (ib) 


The characteristic properties of acids and bases were ascribed 
respectively to the hydrogen ion, H + , and the hydroxide ion, 
OH~. A substance containing hydrogen which does not ionize in 
aqueous solution to produce hydrogen ions (e.g , methane, CHj) 
is then not an acid. In qualitative terms, a strong acid, when 
dissolved in water, largely or completely ionizes and thus pro- 
duces a high concentration of hydrogen ions, whereas a weak acid 
when dissolved in water is only slightly ionized, and thus pro- 
duces only a low concentration of hydrogen ions. Modern con- 
cepts of both acids and bases have been developed from Arr- 
henius’ theory. 

The “Hydrogen-Ion” Theory of Adds. — An enormous 
amount of evidence supporting Arrhenius’ theory of acids and 
bases has been accumulated since the xS8os. (See Solutions. 
Solutions of Electrolytes.) It is a pertinent fact, for example, 
that a solution of hydrochloric acid in water conducts electricity 
and that, when the current passes, hydrogen gas is liberated at 
the negative electrode (ie. y the cathode). In dilute solutions of 
the acid, oxygen is liberated at the positive electrode (J e , the 
anode). These facts (and many others) can be explained by as- 
suming that hydrochloric acid in aqueous solution is an assembly 
of chloride ions, Cl - , and of hydrogen ions. The hydrogen ion, 
H + , exists in water only as the hydrate, H 3 O i '(H + plus HcO), 
called the hydronium ion; the evidence for this statement will be 
presented later. * 

Many of the reactions of aqueous solutions of adds and bases 
can be explained on the basis of the ionic theory. For example, 
the existence of charged particles in the solution accounts for the 
lact that the solution conducts electricity. The existence of H S G* 
ions (hydrated hydrogen ions) is consistent with the fact that 
hydrogen gas is liberated at the cathode, for these positively 
charged hydronium ions are repelled by the positive electrode and 
attracted to the negative one, where they are discharged; hydro- 
gen and water are thus liberated. 1 Similarly, a solution of sodium 
hydroxide in -water is assumed to consist of an assembly of 
sodium ions, Na + , and hydroxide ions, OH". During electrolysis, 
the negatively charged hydroxide ions migrate toward the anode 
and are there discharged to form oxygen and water. The inter- 
pretation here advanced is made much more plausible by quanti- 
tative experiments on the changes in composition which, during 
electrolysis, take place in those portions of the solution near the 
electrodes (transference experiments ; see Electrochemistry). 

The ionic theory helps to account for differences in the 
strengths of acids and bases. Any acid, HA, when introduced into 
water, rapidly comes to chemical equilibrium with its ions (see 
Quantitative Studies of Acids and Bases , below; also Thermo- 
dynamics) : 

HA+H 2 G H 3 0 + +A". ( 2 ) 

Bases ionize similarly to give hydroxide ions. Such an ionization 
reaction may be essentially complete, as it is in an aqueous solu- 
tion of the strong base sodium hydroxide, which is largely ionized 
even in the solid state; or it may be far from complete, as it is 
in an 0.1 molar aqueous solution of acetic acid, where less than 
i* 5 % of the acid is dissociated into ions, and the rest remains as 
un-ionized molecules. 

The ionic theory is also useful in explaining the process of neu- 
tralization. When an acid and a base neutralize one another, the 
hydronium (hydrated hydrogen ion) and hydroxide ions combine 
to form water; if equivalent quantities of the two materials are 
present, the reaction proceeds essentially to completion because 
water is only slightly dissociated into ions. The chemical equa- 
tion for the reaction between potassium hydroxide and hydro- 
chloric acid is written 

K++ 0 H-+H 3 0 *+Ci“ :*± K + +C1-+2H 2 0, (3) 

which may be simplified to 

0 H - +H 3 0 + 2H 2 0, ( 3 a) 

* Although all acids when electrolyzed liberate hydrogen at the cathode, it is not true 
that all compounds which liberate hydrogen at the cathode are acids During the electrol- 
ysis of the aqueous solutions of some salts, the weak acid water, rather than the salt it- 
self, is decomposed. Such salts, however, have no acidic properties, for example, they do 
not redden blue litmus. J 
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where the potassium and chloride ions, which do not really enter 
into the chemical reaction, are omitted. However, these ions are 
present after the neutralization; with the water produced by the 
neutralization and the excess water present as a solvent, the ions 
form a solution of potassium chloride (a salt). 

Many acids ionize in water to give more than one hydronium 
ion; these are called polybasic acids because each molecule of 
acid can neutralize more than one molecule of base. For example, 
sulphuric acid is dibasic ; it ionizes in tw r o steps . 

H 2 S0i+H 2 0 ;^± H 3 0 + +HS0r, ( 4 ) 

HSO4-+H2O :£± HsCr-fSOr-, 

and forms two series of salts, corresponding to NaHSCh and 
Na 2 S 0 4 ; phosphoric acid (H 3 P 0 4 ) is tribasic and forms three 
series of salts. Bases (e.g. 9 Ba[OH] 2 ) which can ionize to give 
more than one hydroxide ion per molecule are called polyacid 
bases. The characteristic reactions of acids other than neutraliza- 
tion and salt formation (eg, the colour changes of ndicators, the 
formation of hydrogen with metals and of carbon dioxide with 
carbonates) can also be explained in terms of the iunic theory. 
Furthermore, this theory has led to an understanding of the 
mechanism by which acids catalyze some reactions. For example, 
the role of strong acids in the bromination oi acetone is explained 
in terms of ionization equilibria. (See Reaction Kinetics ) 
The explanations for the characteristic reactions of bases parallel 
those for the reactions of acids. 

Some acids are inorganic compounds and some are organic 
compounds Among the former are sulphuric, nitric, hydrochloric, 
perchloric, hydrofluoric, hydrobromic, phosphoric, sulphurous, 
hypochlorous and arsenic acids. The organic acids are" further 
subdivided according to the structural feature in the molecule 
which is responsible for the acid properties. For example, there 
are carboxylic acids (acetic, butyric, benzoic, phthalic, stearic, 
oleic, etc.), sulphonic acids (benzene sulphonic acid, naphthalene 
disulphonic acid, etc.), phenols (phenol, or carbolic acid, cresol, 
etc ), enols (ascorbic acid or vitamin C, etc ) and other types 
too numerous to mention. Bases include the hydroxides of 
sodium, potassium, calcium, barium, ccppew iron and other 
metals, as well as the hydroxides relaced to ammonia and to 
numerous organic compounds most of which are amines (com- 
pounds closely related to ammonia) such as methyiamine, aniline 
and pyridine. There are a few compounds such as aluminum and 
zinc hydroxides and water, which have both slight acidic and 
slight basic properties; these substances are called amphoteric. 

The Hydronium lor. — The hydrogen ion in aqueous solution 
was for a long time written simply as H + . This notation implied 
that the proton (the nucleus of a hydrogen atom [ see Atom]) 
could exist free in solution. The proton has no electrons around 
its nucleus and is therefore a small pariVe. Hence, the electro- 
static held in its neighbourhood sno— c. :c great. On these theo- 
retical grounds, the existence of protons in aqueous solution ap- 
pears doubtful All the ions known to exist under such conditions 
have two or more electrons around their nuclei. A number of 
experiments have lent support to the notion that the hydrogen 
ion exists in aqueous solution only as the hydronium ion, H 3 0 + . 
Among these can be cited the fact that liquid hydrogen chloride 
is a nonconductor of electricity. This compound, however, when 
dissolved in water, conducts current well. These phenomena are 
just what would be expected if pure hydrogen chloride did not 
ionize ( i.e if H + alone could not exist under the conditions 
cited). When gaseous hydrogen chloride dissolves in water, the 
following strongly exothermic reaction presumably takes place. 

hci+h 2 o 5 ±: H 3 o + +ch (s) 

X-ray analysis shows definitely that the hydronium ion does exist 
at least under certain circumstances. For example, the lattice of 
crystalline perchloric acid monohydrate consists of hydronium 
and perchlorate (ClOr) ions. It is true that ions other than the 
hydrogen ion interact with water; moreover, hydronium ion in 
aqueous solution tends to combine with water to form hydrates 
of an indefinite type. But whereas, in crystalline and molten 


II 7 

salts, ions other than the hydrogen ion can exist, there is no* evi- 
dence for the existence of uncombmed protons in either solid or 
liquid phases. (Free protons can exist under special circum- 
stances in the gas phases ; e.g , in a cyclotron.) In view of these 
facts, the hydronium ion, H 3 0 + , will here be written for the 
hydrogen ion in aqueous solution. 

Bronsted-Lowry Definition.— -A broader definition of acids 
and bases was introduced by J. N. Bronsted and T. M. Lowry 
simultaneously and independently in 1923 According to this 
definition, any compound which can transfer a proton to any other 
compound is an acid; the compound which accepts the proton 
is a base. Two considerable advantages of the Bronsted-Lowry 
definition are that it can be applied to nonaqueous solutions and 
that it codifies and simplifies acid-base reactions. It is not in- 
consistent with the classical definition of acids in terms of hydro- 
gen ions, but is rather an extension of the older concept. Accord- 
ing to the Bronsted-Lowry scheme, all acid-base equilibria are 
then represented by the equation: 

Acidi+base 2 basei+add 2 

or HA+B A-+BH 1 (6) 

Here A" and B are described as the conjugate bases of the acids 
HA and BH + , respectively; similarly, HA and BH + are the con- 
jugate acids of the bases A~ and B. In such generalized equa- 
tions the presence or absence of an electric charge on any particle 
does not necessarily indicate the net charge on the particle in 
question. It merely shows that an acid has one more positive or 
one less negative charge than its conjugate base, and conversely 
that a base has one less positive charge or one more negative 
charge than its conjugate acid. Examples of acid-base equilibria 
are shown in equations (7a) and (7b): 

h 3 o + +nh 3 H2O+NH4*, (7a) 

H 2 0 +CH 3 C 0 2 - OH-+CH3CO0H. (7b) 

In these equations, ammonium ion is the acid conjugate to the 
base ammonia, acetic acid is the acid conjugate to the base acetate 
ion, hydronium ion is the acid conjugate to the base water, and 
water is the acid conjugate to the base hydroxide ion. (Water is 
thus seen to be amphoteric.) According to the Bronsted-Lowry 
scheme, the existence of acids implies the existence of bases (and 
vice versa), just as the existence of oxidizing agents implies the 
existence of reducing agents (and vice versa). 

It has long been known that an aqueous solution of pure 
sodium acetate gives a basic reaction toward litmus. This fact 
may be explained by equation (7b), which show r s that the reaction 
between water and acetate ion produces some hydroxide ions, 
which are responsible for the colour changes of the indicator. In 
classical language, reaction (7b) is described as the hydrolysis 
of the acetate ion ; in Bronsted-Lo wry’s terminology, it is called 
the ionization of the base, acetate ion. 

The hydrolysis (equation [7a]) of ammonium chloride (classi- 
cal) is similarly replaced by the ionization of the acid, ammonium 
ion (Bronsted-Lowry). A solution of aniline hydrochloride has 
about the same acidity as one of acetic add; it is, therefore, both 
convenient and informative to state that the anilinium ion, 
C 6 H 5 NH3 + , is an acid of about the same strength as acetic acid. 

The Bronsted-Lowry definition considerably enlarges the num- 
ber of compounds considered (on the basis of the classical defini- 
tion) as acids and bases. The class of bases is expanded to in- 
clude not only the hydroxide ion and amines but also the acetate 
ion, phosphate ion, carbonate ion, sulphide ion, etc., since each 
of these negative ions can acquire a proton from an appropriate 
acid. Similarly, the class of acids is expanded to include the am- 
monium ion, anilinium ion, the oxonium ion of alcohol, etc., since 
each of these positive ions can transfer a proton to an appropriate 
base. Furthermore, the hydrogen (or hydronium) and hydroxide 
ions are no longer considered the exclusive bearers of acidic and 
basic properties ; an example in which un-ionized molecules func- 
tion as acids is afforded by the phenomenon of general acid 
catalysis. 

One of the characteristic properties of acids and of bases is 
that they increase the rate of (i.e., they catalyze) certain cfcemi- 
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cal reactions. There are a number of reactions, such as the hy- 
drolysis (inversion) of cane sugar, which are catalyzed exclusively 
by hydronium ions; similarly, there are reactions catalyzed ex- 
clusively by hydroxide ions. But there are reactions (e g , the 
decomposition of nitramide) which are catalyzed by all bases, 
reactions ( e . g . 9 the hydrolysis of ethyl orthoacetate) which are 
catalyzed by all acids and reactions (e g , the bromination of ace- 
tone) which are catalyzed by all acids and all bases, the terms 
acid and base being used here in the Bronsted-Lowry sense 
The rate constant ( see Reaction Kinetics) for a reaction of 
the third type can be represented as a sum 

k = ko + S &A CA + 5 Z &B CBj (8) 

A B 


where k& is the rate constant associated with each acid present 
at a concentration ca, Is the rate constant associated with 
each base present at a concentration c Bi k 0 is the rate constant for 
catalysis by water and the symbol indicates a summation over 
all acids (or bases) present in the solution. In those general acid 
or general base reactions, the mechanism of which is understood, 
the rate-controlling step is actually the acid-base reaction; e.g., 
the reaction whereby a base removes a proton from a weak acid. 
Here the usefulness of the Bronsted-Lowry definition is obvious 
Lewis Definition.- — G. N, Lewis has suggested (1923) a defi- 
nition for the word add which extends this class of compounds 
even beyond the limits set by Bronsted and Lowry. According to 
the electronic concept of valence (see Chemistry), a proton 
from an acid, during neutralization, becomes attached to an un- 
shared pair of electrons in the molecule of a base. Lewis used the 
word acid to include all substances which, during a chemical re- 
action, become attached to an unshared pair of electrons in some 
other molecule. This definition includes, besides the conventional 
acids, such substances as aluminum chloride, boron trifluoride and 
zinc chloride. For example, boron trifluoride ( see equation [9a]) 
reacts with ammonia much as does hydrogen chloride (equation 
[9b]). The electronic structures of the reactants and reaction 
products are shown in equations (9a) and (9b) : 
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( 9 a) 


( 9 b) 


Furthermore, in certain nonaqueous solvents, boron trifluoride 
and aluminum chloride react with indicators to produce the same 
colour changes produced by conventional acids; these same re- 
agents catalyze many reactions ( e g., the Friedel-Crafts reaction) 
which are known to be acid catalyzed. It should be noted that 
the Lewis definition of acid departs from both the classical and 
Bronsted-Lowry use of the word, in that hydrogen is no longer 
considered essential to acidity. 

The analogy which Lewis has pointed out between conven- 
tional adds, such as sulphuric, and materials, such as boron 
fluoride, is an important one. Whether these materials should be 
called acids is a matter of nomenclature depending on personal 
preference and usage. Most chemists in 1946, however, referred 
specifically to the substances in question as “Lewis acids” or as 
“electrophilic reagents” or as “cationoid reagents.” 

Quantitative Studies of Acids and Bases. — It has previ- 
ously been pointed out that those adds which in aqueous solution 
are largely dissociated into ions are called strong acids; those 
which irider similar conditions are only slightly dissociated are 
cd.ed vi"k acids. There have been many quantitative investi- 
gations of the strengths of acids in various solvents; here only 
aqueous solutions will be dfrcussed. 

IiT water, any acid HA is ionized according to equation (2), 


HA+H 2 O H 3 0 + +A-. (2) 

The equilibrium constant for the reaction is represented by equa- 
tion (10) 


[H 3 Q + ][A-] _ Tr 
[HA] A 


(lO) 


where the expressions in brackets represent the activities of the 
acid and its ions. (The activity of each ion or molecule is ap- 
proximated in dilute solution by its concentration , see Thermo- 
dynamics.) The activity of water is omitted from equation (10) 
because it is for all practical purposes constant and can therefore 
be included in the equilibrium constant K A A strong acid then 
is one with a large value for its ionization constant K A ; indeed, 
the value of this constant is a quant: ..alive measure of the strength 
of the acid in question In accordance with the equation (10). 
the more dilute the solution, the more extensively is the acid 
ionized. If it is possible by some analytical technique to deter- 
mine the concentration of hydronium ions in solution, where the 
gross concentration of ionized and un-ionized acid is known, K A 
may be computed. No purely chemical method of analysis for 
H 3 0 * can succeed because, when hydronium ions are removed by 
any reaction whatsoever, the equilibrium (2) is rapidly re-estab- 
lished and more acid is ionized. Chemical methods, therefore, 
determine only the gross amount of acid present, not the amount 
ionized at any given moment; these methods are then useful for 
quantitative analysis of solutions of acids and bases. There are, 
however, many physical methods for determining the momentary 7 
concentration (or activity) of the hydronium ions. ( See Hydro- 
gen Ions.) They include colorimetric, conductimetric, electro- 
metric, catalytic and other methods Here only the colorimetric 
method will be outlined, as an example of the type of procedure 
which can be employed. 

If the ion A~, or the acid HA, is coloured, or if both are col- 
oured and the colours differ, then the ionization constant can be 
determined colorimetrically. The colour intensity per mole of the 
ion A"” is determined from a solution of its sodium or potassium 
salt ; the colour intensity per mole of the acid HA is determined 
from an aqueous solution of a mixture* of the acid in question 
and some strong acid (such as hydrochloric) which represses the 
ionization of the weaker acid. The concentrations of the ion A~ 
and of the acid HA are then determined colorimetrically, or spec- 
trophotometricaliy, for any solution in which both are present. 
From considerations of electrical neutrality, the concentration of 
hydronium ion can then be computed. The method described can 
be extended to include ultra-violet and Raman as well as visible 
spectra. 

The ion product of water, K w , has been accurately determined 
(see equation [3a]) and from this constant and the ionization 
constant of any acid, the ionization constant of the conjugate 
base may be computed as follows: 


[H 3 0 + ] [OH“] = K w = 1 X 10" 14 at 25 0 C, 

[H3O+] [A~] 

[HA] 


[HA] [OH-] 
[A~] 


=k w /k a =k b . 


(II) 


Here as before the symbols HA and A" do not necessarily repre- 
sent uncharged and charged particles, respectively; they are in- 
tended only to show that any acid has one more positive charge (or 
one less negative charge) than its conjugate base. For example, it is 
convenient sometimes to speak of the acid strength of the am- 
monium ion and sometimes of the base strength of ammonia; 
the two ionization constants are related by equations (11). 

It is to be noted that, with an amphoteric substance, HA, the 
equations (11) relate the acid ionization constant of HA with 
the basic ionization constant of the conjugate base A“ and also 
relate the basic ionization constant of HA with the acid ionization 
constant of the conjugate acid H 2 A + . There is on the other hand 
no general quantitative relationship between the add and basic 
ionization constants of the amphoteric substance HA, itself. 
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In aqueous solution, sulphuric acid, nitric acid and hydro- 
chloric acid are all strong acids ; that is to say, they are all largely 
ionized. The ionization constant of hydrochloric acid and the 
first ionization constant of sulphuric acid are in fact so large that 
they have not yet been properly measured in water; the ioniza- 
tion constant of nitric acid, although large, is measurable Most 
organic acids, on the other hand, are weak acids, and some of 
them are very weak. Table I contains the ionization constants 
of some representative acids. 


Table I . — The Ionization Constants of Selected Acids in Water (25 0 C ) 


Acid 

k a 

Perchloric acid (HC 10 4 ) 

Too great to measure 

Benzene -**’ o.M (CeHsSCLH) 

Too great to measure 

Sulphuric 

Too great to measure 

Hydrochloric acid (HC 1 ) 

Too great to measure 

Nitric acid (HN 0 3 ) . 

c 24 

Bisulphate ion (HSQ-f) 

10 X IO~ 2 

Phosphoric acid (H 3 P 0 4 ) 

75 x io“ 3 

Sulphurous acid (H>S 0 3 ) 

1.3 X IO~ 2 

Chloroacetic acid (CH 2 C 1 CQ 2 H) 

1 38 X IO~ 3 

Formic acid (HC 0 2 H) 

18 X IO“ 4 

Acetic acid (CH 3 CG 2 H) 

18 X IO“ 5 

Carbonic acid (H 2 C 0 3 ) 

43 x io“ 7 

D’hydrogenohosohate ion (H 2 P 0 4 - ) 

6.2 X IO~ 8 

(C.HjOH, . . 

II X IO~ 10 

Bicarbonate ion (HCG 3 ~) 

4.7 X IO~ n 

Water (H 2 0 ) 

1.8 X IO -16 

Acetophenone (CeHsCOCH-j) . 

Too small to measure 

T ripheny ime thane (CeH^sCH 

Too small to measure 


It should be pointed out that most of the ionization constants 
which cannot be measured for aqueous solution can be measured 
(or at least estimated) for solutions in other solvents. The 
strengths of some representative bases are shown in Table II. 


Table II . — The Ionization Constants of Selected Bases in Water (25 0 C ) 


Base 

K b 

Sodium hydroxide (NaOH) 

Guanidine f> T H_C!\ T KiNH 2 ) 
Diethylamir.e dC 2 H’ 1 NR; 

Ammonia (NH 3 ) 

Diethanolamine (rC-H<OH ]»NH) 
Diethylaniline (CII-,X ! C L.A) 

Aniline (C G H 5 NH 2 ) . ' 

Water 

XJrea 

Acetanilide 

Too great to measure 

Too great to measure 

9.6 X IO “ 4 

1.8 X IO -5 

7.6 X IO “ 7 

3 7 X IO “ 8 

3.8 X IO ~ 10 

1.8 X IO ”" 16 

Too small to measure 
Too small to measure 


It should be noted that with the aid cf equations (11) all the 
data in Tables I and II could have been presented respectively in 
terms of the ionization constants of the conjugate bases and acids. 

The differences in acid and base strength among compounds of 
the types listed have to a considerable extent been accounted for. 
The fact that ammonia is a much stronger base than water is 
related to the atomic structures of nitrogen and oxygen. Oxygen, 
with a higher nuclear charge, does not attract the positively 
charged protons as strongly ^as does nitrogen. The fact that aniline 
is a weak base compared with ammonia has been ascribed to 
quantum mechanical resonance ( see Resonance, Theory of), and 
the fact that chloroacetic acid is stronger than acetic acid has 
been ascribed to the electrostatic effect of the carbon-chlorine 
dipole. 

For Some is convenient to speak not of the activity 

of the hydronium ion but of the logarithm of that quantity. 

For a discussion of this matter see Hydrogen Ions. 

Nonaqueous Solvents. — Water solutions have been more 
thoroughly investigated than any other solutions, but the phe- 
nomena of acidity and basicity are by no means limited to solu- 
tions in water; in fact, nonaqueous solutions exhibit a broader 
range of acidity and basicity than do aqueous solutions. In water 
solution, no acid much stronger than H 3 0 + can exist, for other- 
wise it would transfer a proton to the solvent; similarly, in water 
solution no base much stronger than hydroxide ion can exist since 
otherwise this base would react with water and accept a proton 
from it. For nonaqueous solvents, the classical definitions of acids 


and bases must be abandoned; the simplest adequate definition 
is that of Bronsted and Lowry. 

Two solvents of particular interest, which illustrate^ the prin- 
ciples involved, are liquid ammonia (boiling at — 33 ° C.) 
pure acetic acid (b.p 118 0 C.) An acid dissolved in liquid am- 
monia reacts with the solvent according to equation (12) : 

HA+ NH 3 ^=t: A-+NH 4 * . ( 1 2 ) 

This equation is analogous to equation (2) for water In liquid 
ammonia, the ammonium ion is the solvated proton; it functions 
as an acid. Similarly, the amide ion, NH2", functions as a base 
Solutions of the ammonium ion in liquid ammonia liberate hydro- 
gen from active metals (e.g , sodium), change the colour of indi- 
cators, conduct electricity and neutralize solutions of amide 10ns 
Both the acid in the ammonia system, NHF, and the . base, NH 2 > 
exert strong catalytic effects on reactions carried out in ammonia. 

Acids and bases function in analogous fashion in glacial acetic 
acid. Here the strongest possible base is the acetate ion; any 
stronger base reacts with the solvent 

B + CH 3 C0 2 H^±:BH + + CH3CO2- (13) 

Strong acids such as sulphuric ionize according to the equation 

H 2 S 0 4 + CH 3 C0 2 H:«=±HS(V + CH 3 C 0 2 H 2 + . (14) 

Solutions of both acids and bases in acetic acid neutralize one 
another, conduct electricity and strongly catalyze chemical reac- 
tions. 

A valuable acidity scale has even been constructed for sul- 
phuric acid as a solvent; many of the important chemical prop- 
erties of this acid have thereby been correlated and explained. 

Bibliography. — J. M. Stillman, The Story of Early Chemistry 
(1924) ; T. M. Lowry, Historical Introduction to Chemistry (1936) , 
F. H. MacDougall, Physical Chemistry (1936) ; L. P. Hammett, Phy- 
sical Organic Chem : s*r$ '134.0) ; H S. Harned and B. B. Owens, 
Physical Chemistry t l r 'A; is Solutions (1943); Hans Landolt- 
Richard Bornstein, ,* .v c o. "-Chemisch. Tabellen (Rerlm-Charlot- 
ienburg, 1936) , O. Redlich, Z. physik . Chem. A, 182, p. 42 (1938). 

(F. H. Wr.) 

ACINACES* from the Greek. An ancient Persian sword, 
short and straight, and worn, contrary to the Roman fashion, on 
the right side, or sometimes in front of the body, as shown in the 
bas-reliefs found at Persepolis Among the Persian nobility it was 
frequently made of gold, being worn as a badge of distinction. 
The acinaces was an object of religious worship with the Scythians 
and others (Herod., iv, 62). 

ACIB.EALE (anc. Acis), town and episcopal see, province 
of Catania, Sicily; 9 mi. N.E. from Catania by rail Pop. (1936) 
19,440 (town), 36,871 (commune). The thermal springs were 
used by the Romans. 

Acireale took its name from the river Acis, into which Acis, 
the 1 lover of Galatea, was changed after he had been slain by 
Polyphemus. 

ACIS* in Greek mythology, the son of Pan (Faunus) and the 
nymph Symaethis, a beautiful shepherd of Sicily, the lover of the 
Nereid Galatea. His rival, the Cyclops Polyphemus, surprised 
them together and crushed him to pieces with a rock. His blood, 
gushing forth from beneath, was metamorphosed by Galatea into 
the river bearing his name (now Fmme di Jaci) (Ovid, Met , xiii, 
750; Silius Italicus, Pumca , xiv, 221). 

ACKER, CHARLES ERNEST (1868-1920), U.S. in- 
ventor and manufacturer, was born in Bourbon, Ind., on March 
19, 1868. Following his graduation from Cornell university in 
1888 he practised electrical engineering in Chicago, III, until 
1893. He originated a process for making caustic soda from 
molten salt by electroK sis and established works in Niagara Falls, 
N.Y., for the manufacture of soda and other chemical products, 
He devised various other chemical and electrochemical processes, 
and obtained numerous patents for his inventions pertaining to 
electrochemical manufacture. In recognition of his services to 
chemical technology he was awarded in 1902 the Elliott Cresson 
medal of the Franklin institute. 

Acker died in Ossining, N.Y., on Gtrt. 18, 1920. 

ACKERMAN, FRANCIS (e. 1335-13S7), Flemish soldier 
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and diplomat, was bom at Ghent. He was partly responsible for 
inducing Philip van Artevelde to become first captain of the city 
of Ghent m 1382. He secured for Ghent assistance from the 
citizens of Brussels, Louvain and Liege, and, as admiral of the 
Flemish fleet, visited England and obtained a promise of help 
from King Richard II. 

After Arteveide’s death in Nov. 1382, Ackerman acted as leader 
of the Flemings. He took part in the conclusion of the treaty 
of peace between Ghent and Philip the Bold, duke of Burgundy, 
in Dec. 1385 Trusting in Philip, and ignoring the warnings of 
his friends, Ackerman remained in Flanders and was murdered 
at Ghent on July 22, 1387, leaving a memory of chivalry and 
generosity. 

See Jean Froissart, Chroniques , ed by S. Luce and G Raynaud (Paris, 
1869-97) ; Johannes Brandon, Chronodromon, ed by K. de Lettenhove 
in the Chroniques relatives a Vhistoire de la Belgique sous la domina- 
tion des dues de Bourgogne (Brussels, 1870). 

ACKERMANN, JOHANN CHRISTIAN GOTTLIEB 
(1756-1801), German physician, was bom at Zeulenroda, in Up- 
per Saxony, on Feb. 17, 1756, and died at Altdorf on March 9, 
1801. At the age of 15 he became a student of medicine at Jena 
under E. G. Baldinger, whom he followed to Gottingen in 1773, 
and later he studied for two years at Halle. A few years of prac- 
tice at Stendal, 1778-99, where there were numerous factories, 
enabled him to add many valuable original observations to his 
translation, 1780-83, of Bernardino Ramazzini’s (1633-1714) 
treatise on diseases of artificers. 

In 1786 he became professor of medicine at the University of 
Altdorf, in Franconia, occupying first the chair of chemistry and 
then, from 1794 until his death in 1801, the chair of pathology 
and therapeutics. 

He wrote Institutiones Historiae Medicinae (Nuremberg, 1792) 
and Institutiones Therapiae Generalis (Nuremberg and Altdorf, 
1784-95), in addition to various handbooks and translations. 

ACKERMANN, LOUISE VICTORINE CROQUET 
(1813-1890), French poet, was born in Paris on Nov. 30, 1813. 
Educated by her father in the philosophy of the encyclopaedists, 
Victorina Choquet went to Berlin in 1838 to study German, and 
there married in 1843 Paul Ackermann, an Alsatian philologist 
After little more than two years of happy married life her hus- 
band died, and Mme. Ackermann went to live at Nice. In 1855 
she published Contes en vers, and in 1862 Contes et poSsies. 
Very different from these simple and charming contes is the work 
on which Mme. Ackermann } s real reputation rests. She published 
in 1874 Poesies, premieres poesies , poesies philosophiques, a 
volume of sombre and powerful verse, expressing her revolt 
against human suffering. Soon after the publication of this volume 
Mme. Ackermann moved to Paris, where she gathered round her 
a circle of friends, but published nothing further except a prose 
volume, the Pensees d’une solitaire (1883; Eng. trans., Glasgow, 
1921), to which she prefixed a short autobiography. She died at 
Nice on Aug. 2, 1890. 

Bibliography. — Anatole France, La Vie littiraire, 4th series (1892) ; 
the comte d’Haussonville, Mme. Ackermann (1882); M. Citoleux, La 
Poesie philosophique au XIX * siicle, vol. i (1906) ; O. B. P. G de 
Cleron, Mme . Ackermann d y apres des lettres et des papier s inidits 
(1892). 

ACKERMANN, RUDOLPH (1764-1834), Anglo-German' 
inventor and publisher, was bom on April 20, 1764, at Schnee- 
berg, in Saxony. He had been a saddler and coachbuilder for ten 
years in different German cities and in Paris and London, when, 
in 1795, he established a print shop and drawing school in the 
Strand. Ackermann set up a lithographic press, and applied it in 
1817 to the illustration of his Repository of Arts , Literature, 
Fashions, etc. (monthly until 1828). Thomas Rowlandson and 
other distinguished artists were regular contributors. He also 
introduced the fashion of the once popular English annuals, begin- 
ning in 1825 with Forget-Me-Not; and he published many illus- 
trated volumes of topography and travel — The Microcosm of Lon- 
don (1808-11), Westminster Abbey (1812), The Rhine (1820), 
The World in Miniature (1821-26), etc. Ackermann was an en- 
terprising man; he patented-^ 1801) a method for rendering paper 
and Cloth waterproof, erected a factory at Chelsea for the purpose 


and was one of the first to illuminate his own premises with gas 
Indeed, the introduction of lighting by gas owed much to him 
After the battle of Leipzig Ackermann collected nearly £250,000 
for German sufferers He died at Finchley, Middlesex, on March 

30, 1834 . . , 

ACKNOWLEDGMENT, an admission that sometnmg has 
been given or done, a term used in law m various connections 
The acknowledgment of a debt, if in writing signed by the debtor 
or his agent, is sufficient to take it out of the statutes of limita- 
tions. The signature to a will by a testator, if not made in the 
presence of two witnesses, may be afterward acknowledged in 
their presence The acknowledgment by a woman married before 
1882 of deeds for the conveyance of real property, not her sep- 
arate property, requires to be made by her before a judge of the 
high court, or of a county court, or before a perpetual or special 
commissioner. Before such an acknowledgment can be received, 
the judge or commissioner is required to examine her apart from 
her husband, touching her knowledge of the deed, and to ascertain 
whether she freely consents. In some British colonies this ac- 
knowledgment applies even to separate estates An acknowledg- 
ment to the right of the production of deeds of conveyance is an 
obligation on the vendor, when he retains any portion of the prop- 
erty to which the deeds relate, and is entitled to retain the deeds, 
to produce them from time to time at the request of the person to 
whom the acknowledgment is given, to allow copies to be made 
and to undertake for their safe custody (Conveyancing act, 1881, 
section 9). The term acknowledgment is, in the United States, 
applied to the certificate of a public officer that an instrument 
was acknowledged before him to be the deed or act of the person 
who executed it. Acknowledgment money was the sum paid in 
some parts of England by copyhold tenants on the death of the 
lord of the manor. 

ACKTB, AlNO (1876-1944), Finnish opera singer, was born 
at Helsingfors (Helsinki) Aug. 23, 1876. Her studies took place 
in Paris. In 1897 she made her debut in Faust at the Paris Grand 
Opera. From 1904 to 1906 she was principal soprano at the Metro- 
politan Opera house, and from 1907 to 1910 at Covent Garden, 
London. In 1910 .she achieved a great personal triumph at Covent 
Garden in the title role of Richard Strauss’s Salome, and was in- 
vited by the composer to perform that role in Dresden, Ger , and 
Paris. In 1911 she founded the annual Finnish Opera festival 
at Savonlinna, and in 1938 was appointed general manager of the 
National Opera in Finland. She had a voice of great power, range 
and flexibility. She died at Helsinki Aug. 8, 1944. (D. E.) 

ACLAND, SIR HENRY WENTWORTH, Bart. (1815- 
1900), English physician and man of learning, was born near 
Exeter on Aug. 23, 1815, and died at Oxford on Oct 16, 1900. 

Educated at Harrow and at Christ Church, Oxford, he was 
elected fellow of All Souls college in 1840, and then studied medi- 
cine in London and Edinburgh. Returning to Oxford, he was ap- 
pointed Lee’s reader in anatomy at Christ Church in 1845, and in 
1851 Radcliffe librarian and physician to the Radcliffe infirmary. 
He was regius professor of medicine at Oxford from 1858 to 1894. 
He was also a curator of the university galleries and of the Bod- 
leian library, and from 1858 to 1887 he represented his university 
on the General Medical council, serving as president from 1874 to 
1887, Acland took a leading part in the revival of the Oxford med- 
ical school and in introducing the study of natural science into the 
university. The establishment of the Oxford university museum, 
opened in 1861, as a centre for the encouragement of the study of 
science, especially in relation to medicine, was largely the result 
of his efforts. “To Henry Acland,” said his lifelong friend, John 
Ruskin, “physiology was an entrusted gospel of which he was the 
solitary preacher to the heathen” at Oxford. Acland published a 
study of the outbreak of cholera at Oxford in 1854, together with 
various pamphlets on sanitary matters, and served on the royal 
commission on sanitary laws in England and Wales in 1869. 

See Sir Henry Wentworth Acland, a memoir by J. B. Atlay, with 
portraits (1903). 

ACME, the highest point attainable. (Gr. “point.”) 

ACMITE, or Aegirite : see Pyroxene. 
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ACME is a skin disease which has no specific aetiology. It is 
an inflammation located m and around the hair follicles and se- 
baceous glands of the skin It is not peculiar to any age or to 
either sex, although certain age groups are more susceptible* it 
occurs more frequently at the time of puberty and in early adult 
life. . The disease is related m a measure to diet and to hormonal 
activity. It may be an accumulation of sebaceous material within 
the follicles but there also may be superimposed infection with 
more or less marked inflammation and resultant scar formation. 
The more severe form is known as acne vulgaris The principles 
of treatment are based upon a proper diet, personal hygiene and 
medication as prescribed by a physician. Some drugs, the bro- 
mides and iodides, cause acniform lesions 

The term acne rosacea is used to describe an inflammation of 
skin of a chronic nature which is not related to the ordinary form 
of acne In this disease there is marked redness of the nose and 
cheeks and sometimes inflammation with suppuration and dis- 
figurement. The treatment is not always satisfactory and should 
be supervised by someone skilled in the treatment of skin disor- 
ders. ( See also Skin Diseases ) (F. L. A ) 

ACCE— -2 TCATi*, a word sometimes used in zoology in 
con - 1 ' .0 Coelomata (q.v.) to denote those animals 

m which no second body cavity (coelom, q v.) is present. In 
th$ usage adopted by Hyman (1940) the group includes only 
the Platyhelminthes (q v.) and Nemertinea (see Nemertea). 

ACOEMETI, an order of Eastern monks who celebrated the 
divine service without intermission day or night (Gr. aKolprjTos, 
sleepless) . This was done by dividing the communities into choirs, 
which relieved each other by turn in the church. Their first mon- 
astery was established on the Euphrates in the beginning of the 
5th century. In Constantinople (c. 460) the famous monastery of 
the Studium, founded by the consular Studius, was put in the 
hands of the Acoemeti and became their chief house, so that they 
•were sometimes called Studites. 

Bibliography. — See Smith and Cheetham, Dictionary of Christian 
Antiquities ; Herzog-Hauck, Realencyktopadie (3rd ed.); etc. 

ACOLYTE, the highest of the four minor orders in the Ro- 
man Church (Gr. anokovdos, follower). The office is unknown 
in the Eastern Church, except among the Armenians who borrowed 
it from the West. Before the Council of Nicaea (325) it was only 
found at Rome and Carthage. In 251, Pope Cornelius, in a letter 
to Fabius of Antioch, mentions among the Roman clergy 42 
acolytes, placing them next after the subdeacons (Eusebius, Hist. 
Ecc. vi. 43), giving no hint that the office was a new one. 
The Liber Pontijicalis says that Pope Victor (186-197) made 
sequentes cieros, a term which may possibly denote acolytes. 
While the office was well known in Rome, it was evidently not at 
first an order through which, as to-day, every candidate to the 
priesthood must pass. St. Cyprian of Carthage (200?-258) used 
acolytes to carry his letters, but this seems to be the only place 
in Africa where they were known. The Irish Church did not 
know them; and in Spain the Council of Toledo (400) makes no 
mention of them. The Statuta Ecdesiae Antiqua , a Gallican 
collection for the province of Arles, early 6th century, mentions 
the acolyte, but does not give, as for the other orders, any form 
of ordination. The Roman books are silent, and in the Leonine 
Sacramentary and the so-called Gelasian Mass-book there is the 
same silence, though one ms. of the 10th century, given by Mura- 
tori, contains a form of ordination of an acolyte. The office is 
often mentioned in the Or dines Romani, but only in Or do VIII. 
(not earlier than 7th century) do we find a very simple form for 
admitting an acolyte to his office. The evidence available, there- 
fore, indicates that the acolyte was only a local office, not a 
necessary step to sacred orders. In England, acolytes first occur, 
both as office and order, in the Pontifical attributed to Egbert of 
York (732-766); and Aelfric (1006) in both his pastoral epistle 
and canons mentions the acolyte. It would seem, then, that the 
acolyte became an order in the Gallican Church first, and after- 
wards fou n d its way as such into the Roman books before the 
fusion of the two rites under Charlemagne. 

The duties of the acolyte, as given in the Roman Pontifical, 
are identical with those mentioned in the Statuta Ecdesiae 


Antiqua of Arles: “to carry the candlesticks, to light the lamps 
of the church, to administer wine and water for the Eucharist ” 
The Ordmes Romani divides the acolytes into Palatini, who served 
the pope at the Lateran palace, Staiionarii , who served at 
churches where there was a ‘‘station,” and Regionarii, or those 
attached directly to the regions; and gives us a glimpse of their 
duties. When the pope rode in procession to the station an 
acolyte walked before him, bearing .re ne y chrism; and at the 
church seven acolytes with candles went before him to the altar, 
while two others, bearing the vessel that contained a conse- 
crated Host, presented it for his adoration. At the communion 
the acolytes received in linen bags the consecrated Hosts to carry 
to the assisting priests. The official dress of the acolyte (Or do 
V.) was a close-fitting linen garment ( camisia ), a napkin hanging 
from the left side, a white tunic, a stole (orarium) and a chasuble 
(pla?ieta) which he took off when he sang on the steps of the 
ambo. 

At the present day the duties of acolytes are now performed, 
almost everywhere, by laymen. The office has been revived un- 
officially in the Church of England, as a result of the Tractarian 
movement. 

See Morin, Commentarius in sacris Ecdesiae ordinationibus, ii. p. 
209, in. p. 152 (Antwerp, 16S5) ; Martene, De Antiquis Ecdesiae nti~ 
bin,, ii. pp 47 and 86 (Antwerp, 1739) ; Mabiilon, M us a e uni Itahcum 
II for the Or dines Romani; Muratori, Liturgia Romana Veins ; Cabrol, 
Dictionnaire d’archeologie chretienne et de hturgie , vol. i col. 348-536. 

ACOMA, a tribe and town of the Pueblo Indians in Mew 
Mexico, forming an isolated western settlement of the Keres 
stock. The town is strikingly situated on a mesa rising 350ft 
sheer above the surrounding plain, in which lie the Pueblo farm- 
lands at a distance of some miles. It is reputed to be the oldest 
inhabited settlement in the United States, a distinction which, 
however, may be challenged by Zuni and Oraibi. Discovered by 
Coronado’s army in 1540, Acoma surprised and defeated a Spanish 
detachment in 1598, lost heavily in its subjugation next year, re- 
ceived a permanent mission early in the 17th century, rebelled 
with the other Pueblos in 1680, but was reconquered. The original 
pomflaricr was perhaps 1,000, the present one is about 500 

-i'ZZ'lCOJ 1 (Akgminatos), MICHAEL (c. 1140- 
1220), Byzantine writer and ecclesiastic, was bom at Choaae (the 
ancient Coiossae). He studied at Constantinople, and about 1175 
was appointed archbishop of Athens. After the capture of Con- 
stantinople by the Franks and the establishment of the Latin 
empire (1204), he retired to the island of Ceos, where he died. 
He wrote homilies, speeches and poems which, with his corre- 
spondence, throw considerable light upon the miserable condition 
of Attica and Athens at the time. His memorial to Alexis III. 
Angelus on the abuses of Byzantine administration, the poetical 
lament over the degeneracy of Athens, and the monodes on his 
brother Nicetas and Eustathius, archbishop of Thessalonica, 
deserve special mention. 

Bibliography. — Edition of his works by S. Lambros (1879-80) ; 
Migne, Patrologia Graeca, cxl. ; see also A. Ellissen, Michael Akomina- 
tos (1846), containing several pieces with German translation; F. 
Gregorovius, Geschichte der Stadt Athen im Mittelalter ; I. (1889) ; 
G. Finlay, History of Greece, iv. p. 133-1345 (1877). 

His younger brother, Nicetas (Niketas), sometimes called 
Choniates, who accompanied him to Constantinople, held several 
appointments under the Angelus emperors (amongst them that 
of “great logothete” or chancellor) and was governor of the 
“theme” of Philippopolis at a critical period. After the fall of 
Constantinople he fled to Nicaea, where he settled at the court of 
the emperor Theodorus Lascaris, and devoted himself to litera- 
ture. He died between 1210 and 1220. His chief work is his 
History, in 21 books, of the period from 1180 to 1206. In spite 
of its florid style, it is of considerable value as a record (on the 
whole impartial) of events of which he was either an eye-witness 
or had heard at first hand. Its most interesting portion is the 
description of the capture of Constantinople. The little treatise 
On the Statues destroyed by the Latins (perhaps, as we have it, 
altered by a later writer), is of special interest to the archaeolo- 
gist. His dogmatic work (Qrjaavpds ’Qpdofta&as, Thesaurus Or- 
thodoxae Fidei ), extant in a complete form in ms , is one of the 
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chief authorities for the heresies of the 12th century. 

Bibliography. — History , editio princeps, H. Woli (1557) ; and in 
the Bonn Corpus Sc v h:ornri v -hsi 3 yz. } 1st ed., Bekker (1835) i 
Rhetorical Pieces in C Saciias .Mura-wvu^ i. (1872) ; The- 

saurus in Migne, Pairologia Graeca , cxxxix., cxI. ; see also C. A. Sainte- 
Beuve, “Geoffroy de Villehardoum” in Causeries du Lundi , ix.; S. 
Remach, “La fin de 1'empire giec *r. Arche ologiques 

(1888); C. Neumann, Griechische Oeu ^ A'.?/'" £m 12 
hundert (1888) , Gibbon, Decline and Fall , ch lx ; and (for both 
Michael and Nicetas) C. Krumbacher, Geschichte der byzantimschen 
Litteratur (1897). 

ACONCAGUA,* a province in the northern part of central 
Chile, bounded on the north by Coquimbo, east by Argentina, 
south by Santiago and Valparaiso, and west by the Pacific. In 
1928, at which time the province annexed Valparaiso, its area was 
7,180 sq.mi. During the ’30s, however, the geographical limits 
of many of the provinces were redefined, with the result that 
Valparaiso was again made a separate province, the territory of 
Coquimbo was expanded, and the area of Aconcagua was reduced 
to 3,940 sqmi.; population (1940 census), 118,049. The surface 
of the land is for the most part mountainous, interrupted by 
broad valleys, including the northern reaches of the famous Cen- 
tral valley of Chile, which lies between the coastal ranges and 
the piedmont alluvial slopes of the Andes. The major valleys, 
however, are transverse and include those of the Aconcagua and 
Ligua rivers, together with those of their tributaries. Climati- 
cally the province lies in a transitional zone between the arid 
northern part of Chile and the subhumid central part. The an- 
nual rainfall, which amounts to but a few inches, coincides with 
the winter season; summers are rainless, but the drought is miti- 
gated somewhat along the coast by the presence of persistent 
fogs. Inland the skies are clear in summer and the temperatures 
are high. The natural vegetation (cacti, scrub and grasses) re- 
sembles closely the chaparral of the southwestern Pacific area 
of the United States, or the maqui of Mediterranean Europe. 
The valleys are highly fertile, and where irrigation is employed 
crops of alfalfa, wine grapes, fruits and vegetables are produced 
m abundance. San Felipe, capital of the province, is on the Rio 
Aconcagua in a rich agricultural centre, connected by rail (Trans- 
alpine railway) with Valpara.so (80 mi.), and by rail and car 
with Mendoza, Argentina. 

ACONCAGUA, an extinct volcano in the southern Andes 
with a height of 22,835 ft., usually regarded as the loftiest moun- 
tain in America. It is situated on the boundary line between Chile 
and Argentina in 32 0 39' S. and 70° i' W. On -its southern 
slope is the source of the Aconcagua river which flows westerly 
to the Pacific ocean through a course of about 200 miles. The 
summit of Aconcagua was first scaled in 1897 by Vines and 
Zurbriggen of the FitzGerald expedition. 

Bibliography. — Edward Ambrose FitzGerald, “Exploration on and 
around Aconcagua,” Geographic Journal , vol xii , pp z 6 0-4 92. (1898) 
and “The First Ascent of Aconcagua,” McClure's' Magazine, vol. xi 
(1898) ; Sir William Martin Conway, Aconcagua and Tierra del Fitego 
(1902). 

ACONCIO, GIACOMO (1492-1566?), pioneer of religious 
toleration, was one of the Italians, like Peter Martyr and Ber- 
nardino Ochino, who repudiated Roman Catholic doctrine and 
ultimately found refuge in England, where he worked as an 
engineer on various public works. Before reaching England he 
had published a treatise on the methods of investigation, De 
Methodo , hoc cst, de recte investigandarum tradendarumque 
Saentiarnm ration? (1558); and his critical spirit placed him 
outside all the recognized religious societies of his time. 

On Ms arrival in London he had joined the Dutch Reformed 
Church in Austin Friars, but he was “infected with Anabaptis- 
tical and Arian opinions* 1 and was excluded from the sacrament 
by Grindal, bishop of London The real nature of his heterodoxy 
is revealed m his Si rata genial a Satanae (1565). The “stratagems 
of Satan" are tht dogmatic creeds which rent the Christian 
church. Aconcio sought to reduce dogma to a minimum in the 
hope of finding a common denominator for the various creeds. 

Bibliography. — See Gough’s Index to Parker Soc. Publ,; Strype’s 
Gnndal, pp 62, 66; Bayle’s Dictionnaire ; G. Tiraboschi, Storia della 
lett. Italiana (1805-13); dsierreichisckes Biogr . Lexikon; Nouvelle 
biogr. generate; Diet. Nat . BiogTl 


ACONITE ( Aconitum ), a genus of plants belonging to the 
Ranunculaceae, the buttercup family, commonly known as acon- 
ite, monkshood or wolfsbane, and embracing about 60 species, 
chiefly natives of the mountainous parts of the northern hemi- 
sphere. They are distinguished by having one of the five blue 
or yellow coloured sepals (the posterior one) in the form of a 
helmet; hence the English name monkshood Two of the petals 
placed under the hood of the calyx are supported on long stalks, 
and have a hollow spur at their apex, containing honey. They are 
handsome plants, the tall stem being crowned by racemes of 
showy flowers. Aconitum napellus , common monkshood, is a 
doubtful native of Britain, and is of therapeutic and toxicolog- 
ical importance. Its roots have occasionally been mistaken for 
horse-radish. The aconite has a short underground stem, from 
which dark-coloured tapering roots descend. The crown or 
upper portion of the root gives rise to new plants When put to 
the lip, the juice of the aconite root produces a feeling of numb- 
ness and tingling. The horse-radish root, which belongs to the 
family Cruciferae, is much longer than that of the aconite, 
and it is not tapering; its colour is yellowish, and the top of the 
root has the remains of the leaves on it. 

Many species of aconite are cultivated in gardens, some having 
blue and others yellow flowers. Aconitum lycoctonum , wolfs- 
bane, is a yellow-flowered species common on the Alps of Switz- 
erland The roots of Aconitum ferox supply the famous Indian 
(Nepal) poison called bikh, bish or nabee. It contains consider- 
able quantities of the alkaloid pseudaconitine, which is the most 
deadly poison known. Aconitum palmatum yields another of the 
celebrated bikh poisons. The root of Aconitum luridum , of the 
Himalayas, is said to be as virulent as that of A. ferox or A 
napellus . As garden plants the aconites are very ornamental, 
hardy perennials. They thrive well in any ordinary garden soil, 
and will grow beneath the shade of trees. They are easily propa- 
gated by divisions of the root or by seeds. 

Chemistry. — The active principle of Aconitum napellus is 
the alkaloid aconitine, first examined by P. L. Geiger and Hesse 
(Ann, 1834, 7 , P* 267). Alder Wright and A. P. Luff obtained 
apoacomtine, aconine and benzoic acid by hydrolysis; while, in 
J892, C. Ehrenberg and A. Purfiirst (Journ. Prat . Ghent , 1892, 
45, p. 604) observed acetic acid as a hydrolytic product. This, 
and allied alkaloids, have formed the subject of many investi- 
gations by Wyndham Dunstan and his pupils in England, and 
by Martin Freund and Paul Beck in Berlin. But their constitu- 
tion is not yet solved, there even being some divergence of opin- 
ion as to their empirical formulae. Aconitine (CJTJNT 0 13 , accord- 
ing to Dunstan; C 3 JL 7 NO n , according to Freund) is a crystalline 
base, soluble in alcohol, but very sparingly in water; its alcoholic 
solution is dextrorotatory, but its salts are laevorotatory. When 
heated it loses water and forms pyraconitine. Hydrolysis gives 
acetic acid and benzaconine, the chief constituent of the alkaloids 
picraconitine and napelline; further hydrolysis give aconine. 
Pseudaconitine, obtained from Aconitum ferox, gives on hydrol- 
ysis acetic acid and veratryl-pseudaconine, the latter of which 
suffers further hydrolysis to veratric acid and pseudaconine. 
Japaconitine, obtained from the Japanese aconites, known locally 
as “kuza-uzu,” hydrolyses to japbenzaconine, which further 
breaks down to benzoic acid and japaconine. Other related alka- 
loids are lycaconitine and myoctonine which occur in wolfsbane, 
Aconitum lycoctonum. The usual test for solutions of aconitine 
consists in slight acidulation with acetic acid and addition of 
potassium permanganate, which causes the formation of a red 
crystalline precipitate. In 1905, Dunstan and his collaborators 
discovered two new aconite alkaloids, indaconitine in “mohri” 
(Aconitum chasmanthum, Stapf), and bikhaconitine in “bikh” 
(Aconitum spicatum) ; he also proposes to classify these alkaloids 
according to whether they yield benzoic or veratric acid on 
hydrolysis (Jour. Chem. Soc., 1905, 87, pp. 1620, 1650). 

From the root of Aconitum napellus are prepared a liniment 
and a tincture. The dose of the latter (Brit. Pharmacop.) is of 
importance as being exceptionally small, for it is not advisable 
to give more than at most five drops at a time. The official 
preparation is an ointment which contains one part of the alkaloid 
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!n fifty It must be used with extreme care, and in small quanti- 
ties, and it must not be used at all where cuts or cracks are 
present in the skin. 

Pharmacology of Aconite and Aconitme.~Aconite first 
stimulates and later paralyses the nerves of pain, touch and tem- 
perature, if applied to the skin, broken or unbroken, or to a 
mucous membrane, the initial tingling therefore gives place to 
a long-continued anaesthetic action. Taken internally aconite acts 
very notably on the circulation, the respiration and the nervous 
system. The pulse is slowed, the number of beats per minute be- 
ing actually reduced, under considerable doses, to 40, or even 30, 
per minute.. The blood-pressure synchronously falls, and the heart 
is arrested in diastole. Immediately before arrest the heart may 
beat much faster than normally, though with extreme irregularity, 
and in the lower animals the auricles may be observed occa- 
sionally to miss a beat, as in poisoning by veratrine and colchicum. 
The action of aconitine on the circulation is due to an initial 
stimulation of the cardio-inhibitory centre in the medulla oblon- 
gata (at the root of the vagus nerves), and later to a directly 
toxic influence on the. nerve-ganglia and muscular fibres of the 
heart itself. The fall in blood-pressure is not due to any direct 
influence on the vessels. The respiration becomes slower owing 
to a paralytic action on the respiratory centre and, in warm- 
blooded animals, death is due to this” action, the respiration 
being arrested before the action of the heart. Aconite further 
depresses the activity of all nerve-terminals, the sensory being 
affected before the motor. In small doses it therefore tends to 
relieve pain, if this be present. The activity of the spinal cord 
is similarly depressed. The pupil is at first contracted and after- 
wards dilated. The cerebrum is totally unaffected by aconite, 
consciousness and the intelligence remaining normal to the last. 
The antipyretic action which considerable doses of aconite dis- 
play is not specific, but is the result of its influence on the circu- 
lation and respiration and of its slight diaphoretic action. 

Therapeutics. — The indications for its employment are lim- 
ited, but definite. It is of undoubted value as a local anodyne 
in sciatica and neuralgia, especially in ordinary facial or trigemi- 
nal neuralgia. The best method of application is by rubbing in 
a small quantity of the aconitine ointment until numbness is 
felt, but the costliness of this preparation causes the use of the 
aconite liniment to be commonly resorted to. This should be 
painted on the affected part with a camel’s hair brush dipped in 
chloroform, which facilitates the absorption of the alkaloid. 
Aconite is indicated for internal administration whenever it is 
desirable to depress the action of the heart in the course of a 
fever Formerly used in every fever, and even in the septic states 
that constantly followed surgical operation in the pre-Listerian 
epoch, aconite is now employed only in the earliest stage of the 
less serious fevers, such as acute tonsillitis, bronchitis and, notably, 
laryngitis. The extreme pam and rapid swelling of the vocal 
cords — with threatened obstruction to the respiration that char- 
acterize acute laryngitis may often be relieved by the sedative 
action of this drug upon the circulation. In order to reduce the 
pulse to its normal rate in these cases, without at the same time 
lessening the power of the heart, the drug must be given in 
doses of about two minims of the tincture every half-hour and 
then every hour until the pulse falls to the normal rate. There- 
after the drug must be discontinued. It is probably never right 
to give aconite in doses much larger than that named. There is 
one condition of the heart itself in which aconite is sometimes 
useful. While absolutely contraindicated in all cases of valvular 
disease, it is of value in cases of cardiac hypertrophy with over- 
action. But the practitioner must be assured that neither valvular 
lesion nor degeneration of the myocardium is present. 

Toxicology. — In a few minutes after the introduction of a 
poisonous dose of aconite, marked symptoms supervene. The 
initial signs of poisoning are referable, to the alimentary canal 
There is a sensation of burning, tingling and numbness in the 
mouth, and of burning in the abdomen Death usually super- 
venes before a numbing effect on the intestine can be observed. 
After about an hour there is severe vomiting. Much motor weak- 
ness and cutaneous sensations similar to those above described 
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soon follow. The pulse and respiration steadily fail, death occur- 
ring from asphyxia. As in strychnine poisoning, the patient is 
conscious and clear-minded to the last. The only post-mortem 
signs are those of asphyxia. The treatment is to empty the stom- 
ach by tube or by a non-depressant emetic. The physic! cm rm 
antidotes are atropine and digitalin or strophanthin, ' imr - 
be injected subcutaneously in maximal doses. Alcohol, strychnine 
and warmth must also be employed. 

ACONITINES see Aconite. 

ACONTIUS 5 in Greek legend, a beautiful youth of the island 
of Ceos. During the festival of Artemis, at Delos, Acontius saw 
and loved Cydippe, a well-born Athenian maiden. He wrote on 
an apple the words, “I swear to w T ed Acontius” and threw it at 
her feet. She picked it up, and mechanically read the words 
aloud, thus binding herself by an oath. Therefore, although she 
was betrothed more than once, she always fell ill before the 
wedding took place. The Delphic oracle at last explained the 
matter, and she married Acontius. 

(Callimachus, Aitm, III, 1 Mair; see his notes [p. 204 of the 
Loeb ed.] for other authorities.) 

ACORN, the fruit of the oaks ( Quercus ) and tanbarks (Lit ho* 
carpus') ; a word also used, by analogy with the shape, in nautical 
phraseology for a piece of wood keeping the vane on the mast™ 
head. 

ACORN SHELLS, popular English name given to sessile 
forms of barnacles (q.v.) common on rocks, piers, etc., on sea 
coasts; in America often called rock-barnacles. ( See Cirkipedia.) 

ACORUS CALAMUS, sweet-sedge or sweet-flag, a marsh 
plant which shares with the cuckoo pint (Arum) the represents 
tion in Britain of the family Araceae and is found mrcm-pr A 
the north temperate zone. The name is derived from acorus , Gr. 
aKopos, the classical name for the plant. It was the Calamus 
aromaticus of the mediaeval druggists and perhaps of the ancients, 
though the latter has been referred by some to citronella grass, 
Cymbopogon nardus. 

The plant is a herbaceous perennial with long, branched 
rootstock creeping through the mud, about -J inch thick, with 
short joints and large brownish leaf-scars. 

The leaves are tufted, flat, sword-like, sweet-scented, 3 or 4 ft. 
long and about an inch wide, closely arranged in two rows as in 
the true Flag (Iris) ; the tall flowering stems (scapes), which 
very much resemble the leaves, bear an apparently lateral, blunt, 
tapering, spike-like cluster (spadix) of densely packed, very small 
flowers. 

A long leaf (spathe) borne immediately below the cluster forms 
an apparent continuation of the scape, though really a lateral 
outgrowth from it, the spadix being terminal The rootstock 
yields the drug calamus, and a variegated form is cultivated for 
ornament. 

ACOSMISM. This term was coined by Fichte and Hegel on 
the model of the term atheism. According to the ordinary view, 
reality consists of God and a world (cosmos) of finite objects 
usually conceived as having been created by Him and made to 
conform to certain laws. Now atheism is the theory which denies 
the existence of God, and so identifies reality with a godless world 
of objects and events which exist of themselves and have an 
inherent order of their own. Acosmism is the contrary view that 
denies the independent reality of a world of finite objects and 
events, and regards God as the sole ultimate reality. In accordance 
with the common practice of denouncing anybody as an atheist 
whose conception of God was different from theirs, Spinoza was 
generally described as an atheist by his contemporaries and others 
Hegel pretested against the injustice of this. Spinoza, he said, 
was so far from denying the existence of God that he acknow- 
ledged no other ultimate reality — so far from being an atheist he 
was an acosmist Fichte similarly applied the term to himself 
in reply to similar accusations. The term acosmism has since 
been applied also to philosophies like those of the Vedanta, of 
Buddhism, and of Schopenhauer. Apart from its polemical uses 
the term acosmism, with its suggestion of an illusory world, is 
not a happy equivalent of the term pantheism Strictly speaking, 
a pantheism like that of Spinoza so more denies the reality of 
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the world than it denies the reality of God. It simply identifies 
the universe with God, and for that very reason regards the 
universe all the more as a world of order, a real cosmos . More- 
over, there is an important sense in which pantheism is essentially 
cosmic , namely, in the sense that it regards man from the stand- 
point of the universe, instead of regarding the universe from the 
point of view of man ( see Anthropocentric Philosophy). 
“Acosmism” is therefore not only an inadequate, but also a mis- 
leading description of pantheism. 

ACOSTA, JOAQUIN (c. 1795-18 52), Colombian historian 
and soldier, was an officer in Bolivar’s army, and a member of 
congress. He travelled in Colombia and in Spain, collecting ma- 
terial for his Compendia hist or? co del descubnmiento y coloni- 
zation de la NuevciGranada , which was published in Paris m 1848 

ACOSTA^ JOSE DE (1539^-1600), Spanish author, was 
born at Medina del Campo about the year 1539. He joined the 
Jesuits in 1551, and in 1571 was sent as a missionary to Peru; 
he acted as provincial of his Order from 1576 to 1581, was 
appointed theological adviser to the Council of Lima in 1582, and 
in 1583 published a catechism in Quichua and Aymara — the first 
book printed in Peru In 1598 he became rector of the Jesuit 
college at Salamanca, where he died on Feb. 15, 1600. His treatise, 
Be natura novi or bis hbn duo (Salamanca, 1588-89), may be 
regarded as the preliminary draft of his celebrated Historia 
natural y moral de las Indias (Seville, 1590), which was speedily 
translated into Italian (1596), French (1597), Dutch (1598), 
German (1601), Latin (1602), and English (1604). The Historia 
is in three sections, books I and II deal with generalities; books 
III and IV with the physical geography and natural history of 
Mexico and Peru; books V, VI, and VII, with the religious and 
political institutions of the aborigines. Apart from his sophistical 
defense of Spanish colonial policy, de Acosta deserves high praise 
as an acute and diligent observer. Among his other publications 
Is De procuranda salute Indorum libri sex (Salamanca, 1588). 

Bibliography. — Edward Grimston’s translation of the Historia 
™ (1880') for the Hakluyt Society, with introduction and notes 
■; Si Ciemenis R. Markham; C Sommervogel, Bibliotheque de la 
Compagnie de Jesus , Premiere Partie (1890), vol. i, col. 31-42; Jose 
R. Carricido, El P. Jose de Acosta y su importancia en la literature 
rientifica espahola (1S99). 

ACOSTA, URIEL (d. 1647), Jewish author, was born at 
Oporto near the end of the 16th century. Educated in the Roman 
Catholic faith, he was received into the synagogue at Amsterdam 
arc exchanged his baptismal name of Gabriel for Uriel. His way- 
ward disposition, however, found no satisfaction in Judaism. He 
was twice excommunicated, and twice readmitted to the syna- 
gogue. In his autobiography, Exemplar humanae vitae , printed 
in 1687 and again in 1847, Acosta declared his hostility both to 
Christianity and Judaism, but spoke most bitterly of Judaism. He 
committed suicide in 1647. The story of Acosta’s life provided 
K. F. Gutzkow with the material of the tragedy of Uriel Acosta 

(1847). 

ACOUSTICS OF BUILDINGS is that part of the science 
of sound which deals with the production, transmission and ab- 
sorption of sound in buildings. The primary use of the findings 
of this science is in the acoustical design of buildings to minimize 
noise, that is, unwanted sounds, and to transmit wanted sounds to 
listeners undistorted and with sufficient intensity. Attempts to 
attain these ideals involve a consideration of the noise to be con- 
trolled, the reduction of mechanical disturbances, the soundproof- 
ing of building constructions and the acoustical adjustment of 
rooms for listening. The following discussion will take up these 
topics in the order named, assuming the statements of the gen- 
eral principles of acoustics and hearing, as given in the articles 
on Sound and Hearing. 

# Noise.--Sources of noise, which may be either inside or out- 
side buildings, are such things as typewriters, radios, auto horns, 
whistles and talking; these sources create sounds that travel in 
the air. Other sources set up vibrations in the structure of the 
building, either directly, as when machines are attached to the 
structure, or indirectly, as when vehicles or drilling devices set 
up vibrations in the ground which are transmitted into the build* 
mg. Protect listeners in t£e building, it is necessary to inter- 


pose discontinuities in the paths of these disturbances. Table I 
shows that the range of sounds, which must be tolerated by the 
ear, is enormous, extending from a “threshold” value of one ar~ 
bitrary unit for a faint sound that can just be detected to 
1,000,000,000,000 units for a very loud sound. 


Table I — Intensity of Sound 


Units 

Decibels 

Type of Noise 

1,000,000,000,000 

120 


100,000,000,000 

IIO 

Aeroplane engine 

10,000,000,000 

100 


1,000,000,000 

90 

Heavy traffic, pneumatic drill 

100,000,000 

So 


10,000,000 

70 

Noisy office, telephone conversa- 

1,000.000 

60 

tion, ordinary traffic 

100,000 

50 

Average office 

20,000 

40 

Ordinary conversation 

2,000 

30 

Quiet home, quiet conversation 

100 

20 


10 

20 

Rustle of leaves, whisper 

I 

0 



Smaller numbers to express this vast range have been developed 
by using the decibel unit, the number of decibels between two 
intensity levels being obtained by taking ten times the logarithm 
of the ratio of the intensities. Although the tolerable range is 
very great, the absolute energy of sounds is very small, an aver- 
age voice having only about one-millionth of the energy needed 
to operate an ordinary electric lamp 
Hearing. — Since any control of sound in buildings is made 
for the convenience and comfort of the occupants, the acoustician 
should consider the performance of the ear and the phenomena 
of hearing when making any adjustments. Extensive experi- 
ments in this connection have been made by the Bell Telephone 
Laboratories because of the importance of speech and hearing 
in telephony. Harvey Fletcher published data obtained by young 
persons with normal hearing, showing the frequency and intensity 
limits of sounds that can be perceived without discomfort 
(Speech and Hearing , 1929). In 1942 Fletcher published an im- 
portant article ( Proc . Inst. Radio Eng., June, 1942) based on 
(1) Measurements of the threshold and frequency limits of more 
than 500,000 people at the New York and San Francisco world’s 
fairs in 1940; (2) Measurements of the discomfoit level of 
sound; (3) Measurements of room noise in a wide variety of 
locations, and (4) Measurements of the frequency limits and 
the maximum and minimum levels of speech, orchestral music, 
and the various instruments of the orchestra. Some of the re- 
sults of the first two sets of measurements are shown in Fig. x, 
which gives the limits of hearing of the average listener (50% 
of the listeners tested at the world’s fairs) under quiet condi- 
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Fig. I. — LIMITS OF HEARING AND ROOM NOISE 

tions. The lower curve shows the hearing threshold for pure 
tones for the average listener, while the line of 120 decibels 
gives the upper limit, above which sounds become uncomfortably 
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ipud and^ even harmful The area enclosed between these two 
limits, called the average auditory sensation area, gives the range 
of sounds as to frequency and intensity which can be heard com- 
fortably ^ by the average listener; it therefore determines the 
range within which noise is audible and also the range within 
which wanted sounds must lie if they are to be heard. Any noise 
which is present in sufficient intensity and which lies above the 
threshold curve, encroaches and limits the useful auditory sen- 
sation area. The shaded area indicates the extent, according to 
Fletcher, to which noise in average residences and average mo- 
- - theatres reduces the area. In the average business 
office, the encroachment is approximately 15 decibels more, and 
in the average factory location, it is 35 decibels more. Guided 
by the information in Fig .i, the acoustician is concerned to re- 
duce noise so as to keep its encroachment as small as possible 
and, in auditoriums, to try to push it below the lower curve. 

Vibrations that are due to machinery and near-by street 
traffic can enter a building structure and cause floors to vibrate 
and create a rattling of loose windows, doors and other construc- 
tions. These disturbances annoy workers and reduce their effi- 
ciency. The trouble may be reduced by using “quiet-running 55 
motors and rubber-tired vehicles. Machines should be dynami- 
cally balanced and should rest on resilient supports that “give 55 
somewhat under the load—the popular notion that a sheet of 
work under the machine will control the vibrations is misleading 
For low-frequency machines, the supports should be damped; for 
nigh frequencies, the supports should be elastic without damp- 
ing. These details can be calculated prior to the installation of 
the machines (Timoshenko, Vibrations Problems in Engineering; 
J. P. den Hartog, Mechanical Vibrations ; Slocum, Noise and Vi- 
bration Engineering ) 

Soundproofing involves the use of special constructions that 

will reduce the transmission of noise. Numerical values of the reduc- 


tion of sound by partitions are obtained 


e-v-* 


Measure- 


ments are taken for the sound incident on * - > . partition and 

also for the reduced sound that emerges from the other side For 
example, if an incident sound of 1,000,000 units intensity is reduced 
to 1,000 units by the partition, the decibel loss is 30 db (ioXlog 
1,000,000 '1,000=30 db.). This means that a loud radio sound of 80 
db. level in one room would be 1 educed 30 db. by the partition and 

Table II — Effects of Various Partitions in Soundproofing 


Double partitions stop more sound than single partitions, par tic u 
lady if the two elements ere senareted by an air space, which shouia 
be 4 m. or more thick T: ->e air space with wood studding 

or packing it with sawdust or similar materials is usually detrimen 
Any openings m the continuity of a wall for ventilators or pipes 
should be controlled, since sound passes easily through u a ji jur passage. 
Ventilating ducts are lined on the inside with •T-- r: mate- 
rials, according to definite dries formulated by - < engi- 
neers Floors are more difficult to insulate the ■ ‘ 

sounds of footsteps on ordinary floors or masonry floors can be iieara 
almost as loudly m the room below as in the room above the floor. 
A floating floor on masonry with a suspended u ~Vv gave the 

best results. (Bureau of Standards, ibid p. 7 ' ‘y C0I )~ 

trolling qualities of a partition that determine its insulation are its 
weight and Its possibility of vibration. A buck wall, because ox. its 
weight and small vibration, makes one of the best insulators, but it is 
too heavy 7 and bulky for extensive use, so that many, lighter and 
smaller partitions have been developed. These thirlner units are likely 
to vibrate under the impact of sound and will thus transmit certain 
low ", iU at they are undesirable brmdcx-Unc; 

and - '*■ . ,r e~ ■- where great insulation is T 

mate estimation of the effect on hearing by reduct or Oj : unr s 
given as follows: , 

“With an average reduction factor of 25 db , noimal speech can be 
understood" quite easily and distinctly through the partition. 

“With an average reduction factor of 30 db., loud speech can be 
understood fairly well if conditions are quiet. 

“With an average reduction factor of 35 db., loud speech is audible, 
but not easily intelligible under quiet conditions 
“With an aveiage 1 eduction factor of 4° db , normal speech is not 
audible, loud speech can be faintly heard but not easily understood, 
and 1 01 all practice 5 ~ tit partition can be considered sound- 
proof. Separating > ». . apartments should have a factor 

of about 40 . , 

“Greater insulation than 40 db. is needed to reduce iouu piano and 
radio sounds 55 (Acoustical Materials Association). 

It has been shown in px imp- Ur at paper on loudness that, except 
for low frequencies, a .^f.».rt r 't. A 3 decibels makes a sound appear 
approximately half as loud. (Fletcher and Munson, Jour. Acous. Soc. 
Amer , 9, p. x, 1937.) 

Acoustics of Rooms become satisfactory when the noise level is 
reduced, as <n Fig x, and adjustments aie made to insure 

the effective nr r.'jfior and reception of wanted sounds Fig. 2 shows 
how sound starts from a source S, and proceeds outwaid :r er.cxl 

waves with a rapid velocity of about x,ioo ft. per sec On ue 

boundaries of the room, sound -waves are reflected, losing a little 
energy in the process, then they proceed to another boundary for 
another reflection, and so on until they become inaudible As a na- 
me . :r 1 " rr .rdr consider a room with a volume of 100,000 cu ft. that 
is m.td y ?o,ooo sq ft of hard plaster walls and a wooden floor 


I Partition 


Weight 

Sound reduction 

| Heavy wrapping paper 

One-iVh ha’rfe’t 

.016 lb persq ft. 

« a a a 

2 0 db. 

58 ‘ 

Ont-t-aii-mcn Hbr<- board 

75 

Si U IS it 

10 0 “ 

Light door . .... 

One-o*i'=r f °r-’‘n C h plate glass 

3.5 

si a u a 

220 “ 

300 u 

. )-- n , . a. tile, plastered 

Four-inch wood stua, “ 

29 


40 0 “ 

15 6 


42 0 11 

Concrete wall, “ ... 

26 


42 0 “ 

Eight-inch bnck wall .... 

87 


500 “ 


would have only a 50 db. level in the adjoining room. Table II ex- 
hibits a few data chosen from the extensive tables published by Vem 
O. Knudsen ( Architectural Acoustics , 1932), Paul Earls Sabine (Acous- 
tics and Architecture , 1932) and the National Bureau of Standards (Re- 
port BMS-iy, 1939; Supplement to Report RMS-17, 1940). 

Inspection of the results shows that the door and the glass (window) 
transmit more sound than the walls do, so that it is a mistake to in- 
stall highly-insulating partitions unless double doors and -windows are 
also used This last state: mem :t strikingly illustrated by the following 
example (Bureau of Standards, ibid p. o) : Consider a brick building 
containing a single room, with plastered brick walls, 8 in. thick, a 


Table HI. — Relative Sound Transmissions of Parts of a Buck Building 


Material 

Area 

Relative transmission 

Brick walls ...... 

1,200 sq ft. 

48 units 

Cement roof 

600 <? “ 

60 “ 

Windows 

IS° “ “ 

2,400 “ 

Door . 

31 “ " 

67 “ 

Total 


2,575 


plastered cement slab roof, 6 in. thick, several windows and a door. 
Inspection of the data shows that the windows, with only 150 sq.ft, 
area, transmit 2,400 units of sound energy out of the total of 2,575 
units, the door transmits 67 units, while the roof and the walls, with 
touch larger areas, transmit only 60 and 48 units respectively. 
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Fig. 2 . — REFLECTION OF SOUND WAVES IN A ROOM 

that absorb an average of 3% of the incident sound energy at each 
reflection Calculations show that while the sound decreases in energy 
to one-millionth of its initial value, it will make 461 reflections, and 
will travel a distance of 9,220 ft. in a “time of reverberation 55 of 
8.22 sec. (Watson, Acoustics of Buildings , p. 32, 1941.) Under these 
conditions, the hearing will be very unsatisfactory. Before the first 
word of a speech dies out, several other words will have been uttered 
that will mix with the earlier ones, thus producing a confusion that 
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makes it almost hopeless for the auditor to understand what is said. 
The obvious coirection is to make the boundaries of the room more 
absorptive so that the sounds will die out quicker. 

When a sound persists for some time in a room, such as a tone 
generated by a musical instrument, the energy builds up in a very 
short time to a steady state m which the energy emitted per second 
by the instrument is just balanced by the energy absorbed in the 
same time by the boundaries of the room. Many reflections are then 
taking place, with the result that the room is filled with sound waves 
proceeding m every direction While these reflections beneficially 
build up the loudness somewhat, they unfortunately create the usual 
acoustical defects found m rooms — resonances, echoes, reverberation 
and distortion. 

Resonances. — The random action of sound just described is not 
in exact accord with the actual conditions. It is found that portions 
of the sound proceeding m certain directions are likely to be amplified 
so as to produce resonances, as, for example, m a bath room which 
has I'T 5 ' 1 "- - a — surfaces 

■ » the frequencies, /, of these resonances, or ‘normal 

modes, is as loiiows. 

'-iWWJHar 

where p } q, and r are numbers, o, i, 2, 3, etc., for different modes, 
l } w, and h are respectively the length, width, and height of the room , 
and c is the velocity of sound As an example, if q = 0, r=o, then 
f=scp/(2l), which gives the norma! vibrations parallel to the length 
of the room If the length of the room is 10 feet, the velocity of 
sound 1,120 feet per second, and p — i, then /= 1,120/(2X10) =56 
cycles per second. For = 2, /=u 2 cycles per second, etc Similar 
vibrations can be set up parallel to the width and height of the room 
Diagonal vibrations can also take place, as, for example, when p = i, 
< # 5=i, and r— 0” (Acoustics oj Buildings, by F. R. Watson). 

Knudsen states that resonances in large rooms can usually be 
neglected for sounds with a frequency above 100 cycles per sec., be- 
cause the lowest normal modes are in the subaudible range of hear- 
ing. ( Reviews of Modern Physics, 6, p. 9, 1934 ) For smaller rooms, 
such as those used for broadcasting or for phonograph recording, 
where distortion of sound must be avoided, the resonances must be 
reduced. An effective means of correction is to install convex cylin- 
drical segments in the walls and ceiling that diverge the reflected 
sound and produce a more uniform distribution in the room. It is 
also necessary to install sound-absorbing materials, such as a lined 
carpet, and absorbing panels of irregular shape which are located in 
selected positions. To avoid coincidences of resonances set up between 



POSITION ON LISTENING LEVEL 


FROM H. V. OLSON , “ELEMENTS OF ACOUSTICAL ENGINEERING” (1942) COURTESY OF 
». VAN NOSTRAND COMPANY, INC. 

Fig. 3 . — ARRANGEMENT OF THE COMPONENTS OF A SOUND- REIN FORCING 
SYSTEM IN A THEATRE THE GRAPH SHOWS THE INTENSITY LEVELS OF 
SOUND AT THE POSITIONS A, S. C. D, E AND F ON THE ORCHESTRA 
FLOOR. CURVE O GIVES THE INTENSITY LEVEL DUE TO THE UNAIDED 
SOURCE OF SOUND, WHILE CURVE L SHOWS THE REINFORCED INTENSITY 
FROM THE LOUD-SPEAKER. AND CURVE T REPRESENTS THE RESULTANT 
LEVEL OF THE TWO SOURCES NOTE THAT THE RESULTANT LEVEL IS 
ALMOST UNIFORM OVER THE ENTIRE FLOOR 


the three sets of parallel walls, the dimensions of the room should be 
related by an Inharmonic ratio, such as S/2 power, as, for example, 
12 5X20X32 ft. (J. E. Volkmann, Jour. Acous. Soc Amer v 13, p. 240, 
1942; C. P. Boner, ibid , 13, p. 244.) 

Public Address System. — Another modification of the random 
action of sound is bi ought about by the use of a public-addiess, o< 
sound-amplifying, system. Thus, instead of the :on a. 2 ^ vea.. 

sound of a speaker’s voice that spreads out in y -e -a 1 the 

loud-speaker emits a powerful beam of sound that covers the area 
occupied by the audience. There is some reflection from the rear walls 
sc mat tr.e room is filled with diffused sound. 

The use of public-address systems introduces a new —o-r in 
acoustical control That is, while a large part of the ece' r tht 
beam of sound from the loud-speaker is absorbed by tne audience 
(clothing and seats), it is necessary to make provision for the diastic 
reduction of the reflection from the rear walls, if echoes and other 
sound concentrations are to be avoided. This control is brought about 
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FIG. 4 — REFLECTION OF SOUND WAVES ON CURVED AND CONVEX SUR- 
FACES 

by designing the rear walls so that regular reflection and concentration 
of sound are reduced, and by installing special sound-absorbing con- 
structions. 
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Fig. 5.— effect of acoustical treatment on reverberation of 

SOUND IN AN AUDITORIUM 
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Echoes.— -An echo is a reflected sound that reaches the auditor 
alxiut one-fifteenth of a second or more after the direct sound T f the 
reflecting suiface is curved so as to conveige the sound, the resulting 
echo is marked and annoying Plane walls produce weak ecfaoS whl 
convex walls diverge the reflected sound and are very bemSckl fa 
reduang echoes and in producing a more uniform distribution ol 
sound m the room Fig 4 pictures the concentration of sound by a 
curved surface (left), and shows the beneficial scattering set up by 
convex panels in the wall (right) The amount of curvature suggested 
by Potwin m 1939 is a rise : of 1 in. fa each 10 in. along the wfl sur- 
face. A rectangular-shaped room without curves is gene^aPy pre- 
ferred, with convex segments and sound-absorbing panels x critical 
locations # ^ 

Reverberation, or too great prolongation of sound, is the most 
usual acousbcal detect m auditoriums. It is a common observation 
that the reverberations so noticeable fa an empty house disappear 
v hen the house is furnished. So, m an auditorium, an adjustment is 
brought about by installing a sufficient amount of sound-absorbing 
material, selected to give the optimal time of reverberation, and bv 
placing it where it will be most effective Fig 5 gives a graphical 
representation of the acoustical adjustment of an auditorium of 8o,Soo 
cu ft. volume, with an insufficient amount of 570 units of absorption 
before correction, and with 2,300 units after correction. The optimal 
time of reverberation selected for this auditorium was taken as 1 3 sec 
when an audience of 200 was to be present. The shaded area in Fig 6 
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FSG 6 — TIMES OF REVERBERATION FOR AVERAGE SOUND FREQUENCY 


indicates the times of reverberation for the average sound frequency 
of 512 cycles per sec that has been used by acoustical engineers in 
recent years (Acoustical Materials Association, Bulletin VIII, 1941.) 
For other frequencies than 512 cycles, somewhat different times have 
been used. (Maxfield and Potwin, Jour. Acous. Soc . Amer., 21, p. 390, 
1940.) 

Sound- Absorbing Materials, — -The absorption of sound in an 
auditorium is a vital consideration in securing good acoustics. Installing 
wires is a useless pro ■v^’ ere Irregularities in the shape of the walls, 
columns, coffering and similar devices may break up the regular re- 
flection and make the resultant sound more diffuse, but absorption 
must take place to reduce the reverberation. Since the usual building 
materials used in a room are plaster, wood and glass, all of which 
absorb only about 3% of the incident sound, it has become necessary 
to develop other materials with greater absorption. Some products 
absorb sound when they vibrate, particularly when backed by an air 
space, but most materials are effective because of their porosity, by 
which sound energy is transformed into heat by friction in the pores. 

Sound-absorbing tests are made to determine the absorption coeffi- 
cients that are needed when calculating the time of reverberation. A 
method was developed in 1895 by Wallace Sabine to measure the 
time of decay of pure tones in an empty reverberation room and 
again when an absorbing sample was placed on the floor. ( Collected 
Papers on Acoustics , 1922.) Results obtained in different laboratories 
by this method were not in agreement. In 1939 a number of physicists 
discussed a new method in which the decay of sound in a room in- 
volves the normal acoustic impedance and the normal modes of vibra- 
tion (“Symposium on the Measurement of Absorption Coefficients 
and the Application of Acoustic Absorbents,” Jour Acous. Soc. Amer. s 
11, pp. 37-106, 1939.) A wide choice of sound-absorbing materials 
is now (1943) available, as illustrated by the following sample informa- 
tion (Acoustical Materials Association, Chicago, Illinois, Bulletin No. 
VIII , 1941, which lists many materials): 

Frequency 128 256 512 1024 2048 Average 

Coefficients 0.12 0.1$ 0.47 0.95 0.78 0.60 

The coefficients are determined for five frequencies, and an average 
is taken of four of them (256-2,048) to give the noise-reduction 
coefficient, which is used to express the relative sound-absorbing effi- 
ciency of the material. A coefficient of 1.00 indicates 100% absorption. 
In addition to the data shown in the tabulation, the Bulletin gives 
the following information: 

“The material is in the form of cast units having a surface com- 


posed or resembling small uniform granules. The binder may_ be 
gypsum or any other suitable mineral binder ; it is J inches thick ; 
weighs 2.37 Ibs./sq.ft.; is cemented to plaster board; its surface is 
painted white having a light reflection value of 65 per cent” (Acous- 
tical Materials Association) . 

Acoustic Field Tests in auditoriums are conducted to ascertain to 
what extent the acoustic conditions will give acceptable production and 
hearing of speech and music. The of speech is lested 

when a speaker on the stage recites a 11st of specially selected words, 
while observers in different locations m the room write down what 
they think they hear. For satisfactory conditions, 80% or more of the 
words should be heard correctly. (N A. Watson and V. O. Knudsen, 
Jour. Acous. Soc. Amer 11, p. 406, 1940.) The time of reverberation 
is measured by a h*gh -speed level recorder that gives the time rate of 
decay of the sounc m decoeis. A sound-level meter gives the loudness 
in different parts of the room to determine the uniformity of distri- 
bution of sound. The performance of the sound-ampl.fyingpystem and 
the sound effects it produces in the . cm. or. urn ife .r.'-esriuLled by a 
tramed rad ‘3 enair.eci — not simple test. 

Ideal Auditorium. *- .cousi'is. — In 1928 Floyd R. Watson pro- 
3 *F,pory that good acoustics in auditoriums could be expected 
- ' ' two rules: (1) provide a stage with reflecting surfaces 

so that pcrio-mers can “hear themselves”, and (2) design the audi- 
torium Ar listening so that the reflected sound will be reduced to be 
comparable with “dead” outdoor conditions, but with extraneous 
noise controlled. (Watson, Acoustics of Buildings , Chap. VII, 1941*) 
After 1928, various developments appeared to confirm the predictions 
of this theory. Burris-Meyer in z$d.z nccJlsu a concert stage to give 
it the characteristics of a small, reverberant room, and received the 
enthusiastic approval of the performers. {Jour. Acous. Soc. Amer., 13, 
p. 16.) Stahl and Louden {Jour. Acous. Soc. Amer , 13, p 9, 1941) 
found a “live end-dead end” room useful for testing absorption. 

Bibliography. — Jour. Acoustical Society of America, 1929-42 ; V. O. 
Knudsen, Architectural Acoustics, 1932; P. E. Sabine, Acoustics and 
Architecture, 1932; F. R. Watson, Acoustics of Buildings , 1941; Na- 
tional Bureau of Standards, Report BMS-17 and Supplement , 1939— 
40; P. M. Morse, Vibration and Sound , 1936; also, references in the 
foregoing article. ( See also Sound.) (F. R. W ) 

ACQUIj city and episcopal see, province of Alessandria, Italy; 
from the town of that name it is 21 mi. S.S.W. by rail. Pop. 
(1936) 9,643 (town), 18,336 (commune). Its warm sulphur 
springs were already famous as Aquae Statiellae in Roman times. 
Part of the ancient bath establishment has been found; and south 
of the town are lofty arches of the aqueduct which supplied it. 
The place was connected by road with Alba Pompeia and Augusta 
Taurinorum. The town possesses a fine Gothic cathedral. 

ACRAMIA, or Cephalochordata, a subphylum of the 
Chordata, including only Amphioxus { q.v .) and its allies. 

ACRE* A harbour town or city of Palestine (Egypt. *Ak (a), 
Assyr. Akku , Heb. Akko, Gr. Ake [Josephus, ’Arks'], Lat. Ac(c)e; 
on Crusading coins Ac(c)on, Arab. c Akka). From the 3rd century 
B c. it was known as Ptolemais, perpetuating, perhaps, the name 
of Ptolemy II (Philadelphus) The name St, Jean d’Acre dates 
from the time when it was the headquarters of the Knights Hos- 
pitallers. 

Topography. — Acre is situated on a low, rocky promontory 
at the northern end of the Bay of Acre. A strong wall, shot pitted, 
girds it to seaward, and to landward a double rampart The an- 
cient harbour has silted up leaving now only a few feet depth of 
water. In the roadstead there is good anchorage for small craft. 
To the south of the city, broadening as it advances, stretches the 
formerly marshy Plain of Acre. There enters the sea not far from 
the city the classic river Belus (Nahnan) which of old provided, 
and still provides the murex from which the Phoenicians extracted 
the renowned Tyrian purple 

History. —-Acre has had a most stirring and tragic history. Its 
strategic position on the military highway along the coast, its 
proximity to the western entrance to the Plain of Esdraelon, its 
significance as the natural port not only for Galilee, but for Da- 
mascus and the Hauran, coupled with the peculiar military value 
of its site, attached to it an enduring importance, both polit- 
ical and commercial. The name first appears in the conquest lists 
of the Egyptian monarchs Thutmose III (c. 1500 b.c ) and Seti I 
(c. 1315 B.c.). From the Amarna dispatches of Amenhotep IV 
(c. 1375 b.c.) it would appear that the caravans of Rurra-Buriash 
II, king of Babylonia were plundered, much to his annoyance, 
by the king of Acre In the Old Testament it is named (Judges 1’ 
31) as one of the places whence the Israelites did not drive the 
Canaanite inhabitants. At the beginning of the 7th century b.c. 
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when the Assyrian was in the pride of his strength Acre appears 
to have been subordinate to Tyre for a time at least, since the 
two names are regularly coupled in inscriptions (Sinaherib, Asar- 
haddon). It is first mentioned apart in the records of Ashur- 
banipal (668-628). During the Persian period Acre is not much 
in evidence. It appears, however, to have been the rendezvous 
for Artaxerxes Mnemon in his expedition against Egypt (Strabo 
cvi. 2). From this time on “for Egypt, for Asia Minor, for the 
Greek isles and mainland, and for Italy its harbour was the most 
convenient on the Syrian coast, and its history till the end of the 
New Testament period is that of the arrival of great men from 
these shores, of the muster of large armies, of the winter camps 
of the invaders of the Syrian hinterland, and of bitter conflicts 
between Greeks $nd Jews” (G. A. Smith). Josephus and the 
Books of the Maccabees record its varying fortunes. Within its 
walls the Syrian Greeks, routed by Simon Maccabaeus, sought ref- 
uge (164 b a). In the struggle for the Syrian throne, Alexander 
Balas wrested Acre from Demetrius (153). Jonathan was lured 
within its gate (Acre has only one) by Trypho and taken prisoner 
(143). Round about the year 104 b.c. Alexander Jannaeus laid 
siege to Acre but abandoned it from fear of Ptolemy Lathyrus, 
who besieged and took it, but was forced to yield it to his mother 
Cleopatra. Tigranes of Armenia stormed it (70 B.c.) but relin- 
quished it under fear of the Romans and it surrendered without a 
straggle to the Parthian Pacorus (Josephus, BJ. i. 13). Herod 
entertained Caesar here and here he built a gymnasium. It was 
established a colo?da by Claudius. St. Paul spent a day in Ptole- 
mais while coasting from Tyre to Caesarea (Acts xxL 7). In the 
wars with the Jews the Roman leaders realized its value .as main 
base for their armies (Varus, Vitellius, Petronius, Cestius, Vespa- 
sian). 

In Christian times Ptolemais became a bishopric and its bishop 
attended the great councils of the Church, Caesarea (198), Nicea 
(325), Constantinople (381), Chalcedon (451), Jerusalem (536). 
The Arabs took possession of the city in 638. Baldwin I. captured 
it with the aid of a Genoese fleet in 1104 (1st crusade). Saiadin 
re-captured it in 1187 (2nd crusade). In 1191 after a siege by 
Guy de Lusignan of about two years, it was taken on the arrival 
of Richard Coeur de Lion (3rd crusade), and was finally lost in 
1291. The Turks under Selim I entered into possession in 1517, 
after which the city fell into decay. Its revival began in 1749 
with its capture by Omar ez-Zahir, and it emerged into promi- 
nence, prosperity and virtual independence under his successor 
“Ahmad el-Jazzar” (“the butcher”). Supported by a British fleet 
under Sir Sidney Smith it resisted Napoleon successfully in 1799. 
The year 1832 saw its capture and wreck by Ibrahim Pasha of 
Egypt. On Nov. 4, 1840, the city was attacked by the allied 
fleets (British, Austrian, Turkish) under Sir Charles Napier and 
after three hours 1 bombardment reduced. Restored in the follow- 
ing year to Turkey it remained in Turkish hands till Sept. 23, 
1918, when it was occupied by the 13 th Cavalry brigade (5th 
Cavalry division) of the Egyptian Expeditionary force with little 
or no opposition. 

Modem,-— Acre with a population (est. 1940) of 9,50a (8,000 
Muslims) is in British mandated territory and under the ad- 
ministrative partition of Palestine in the northern province 
(Phoenicia and Galilee). Under Turkish rule it was the chief town 
of a governmental district. Formerly the chief port of shipment 
for grain brought on camel-back from the Hauran, its trade was 
much diminished with the opening of the Damascus -Beirut rail- 
way in 1896 and practically extinguished when the Haifa-Bamas- 
cus railway in 1906 diverted what remained to Haifa. It has now 
a small coasting trade in locally grown grain, sesame seed and oil 
and a small export of oranges to Beirut. Brass and copper ware 
are made to a small extent. It is now a customs sub-station to 
Haifa. Acre is the chief seat of Baha’i religion, an offshoot of 
Babism, with an estimated number of adherents at 2,000,000. 
The founder ‘Abdu-1 Raha died here in 1921 and was succeeded 
by his grandson Shauki Effendi, who was made life-president 
of the council of nine, which regulates the affairs of the com- 
munity. Few buildings of interest have survived the bufferings 
to which the city has been repeatedly subjected. The most no- 


table, perhaps, is the large mosque built by d-Jamr. 
modious khans recall the times when 2,000 to 3,000 camels gran, 
laden, would arrive in a day. British administration as ' 

sponsible for the establishment of a government hospital, a 1 orest 
nursery, and a large convict prison. A railway from Beirut alon D 
the coast to Acre was built in 1942. 

Bibliography. — Reland’s Palestina (1714) 5 E. Robmson, Later 
Biblical Researches in Palestine (1852); G. A. Smith, Ptolemais 
(Encyc. Biblica. 1902) ; Luke and Keith Roach, The Handbook 0, 
Pnlustina (1Q22). KO.j 


Battle of Acre.*— 'The battle of 1189, fought on the ground 
to the east of Acre, affords a good example of battles of the 
Crusades. Saladin’s victory at Tiberias in 1187 had led to the 
fall of Jerusalem and to that of almost all the^ Christian strong- 
holds in Palestine and Syria, save Tyre, Antioch, and Tripoli. 
The attempt to regain Acre led to the battle described below anct 
was in turn a prelude to the Third Crusade under Richard I. or 
England and Philip of France. The crusading army under Guy 
de Lusignan, king of Jerusalem, which was besieging Acre, gave 
battle on Oct. 4, 1189, to the relieving army raised by Saiadin. 
The Saracens lay in a semicircle east of the town, facing inwards 
towards Acre. The Christians opposed them with crossbowmen 
in first line and the heavy cavalry in second. At Arsuf (q.v.) 
the Christians fought coherently j here the battle began witji a 
disjointed combat between the Templars and Saladin’s right wing. 
The crusaders were so far successful that the enemy had to send 
up reinforcements from other parts of the field. Thus the steady 
advance of the Christian centre against Saladin’s own corps, in 
which the crossbows prepared the way for the charge of the 
men-at-arms, met with no great resistance. But the victors 
scattered to plunder. Saiadin rallied his men and, "when ^the 
Christians began to retire with their booty, let loose his light 
horse upon them. No connected resistance was offered, and the 
Turks slaughtered the fugitives until checked by the fresh troops 
of the Christian right wing. Into this fight Guy’s reserve, charged 
with holding back the Saracens in Acre, was also drawn, and, thus 
freed, 5,000 men sallied out from the town to the northward; 
uniting with the Saracen right wing, they fell upon the Templars, 
w 7 ho suffered severely in their retreat. In the end the crusaders 
repulsed the relieving army, but only at the cost of 7,000 men. 

See Oman., Hist . of the Art of War in the Middle Ages, vol. x« 
333-340 (1924)* ^ 

ACRE or AQUIRY^ a river of Brazil and principal tributary 
of the Purus, rising on the Bolivian frontier and flowing easterly 
and northerly to a junction with the Purus at 8° 45' S. The name 
is also applied to a district situated on the same river and on the 
former (1867) boundary line between Bolivia and Brazil. The 
region, which abounds in valuable rubber forests, was settled by 
Bolivians between 1870 and 1878, but was invaded by Brazilian 
rubber collectors during the next decade and became tributary to 
the rubber markets of Manaos and Para. In 1899 the Bolivian 
Government established a customhouse at Puerto Alonso, on the 
Acre river, for the collection of export duties on rubber, which 
precipitated a conflict with the Brazilian settlers and finally 
brought about a boundary dispute between the two republics. In 
July 1899, the Acreanos declared their independence and set up a 
republic of their own, but in the following March they were re- 
duced to submission by Brazil. Various disorders followed until 
Brazil decided to occupy Puerto Alonso with a military force. 
The boundary dispute was finally settled at Petropolis on Nov. 
13, 19 03, through the purchase by Brazil of the rubber-producing 
territory south to about the nth parallel, estimated at more than 
60,000 sq.m. 

ACRE, a land measure used by English-speaking races. De- 
rived from the O.E. acer and cognate with the Lat. ager, Gr. 
fcypbs, Sans, ajras, it has retained its original meaning “open coun- 
try,” in such phrases as “God’s acre ” a churchyard, or “broad 
acres,” etc. As a measure of land, it was first defined as the 
amount a yoke of oxen could plow in a day; statutory values were 
enacted in England by acts of Edward I. and III., Henry VIII., 
George IV.; the^ Weights and Measures Act 1878 defines it as 
4,840sq.yds. This is the American acre. In addition to this 
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statute, or imperial, acre, other acres are still, though rarely, used 
in Scotland, Ireland, Wales and certain English counties. ? The 
Scottish acre contains 6,150 4 sq.yd. ; the Irish acre 7,840 sq.yd.; 
in Wales, the land measures erw (4,320 sq.yd.), stang (3,240 
sq yd ) and paladr are called acres. 

The Leicestershire acre (2,308! sq.yd), Westmorland acre 
(6,760 sq yd ) and Cheshire acre (10,240 sqyd.) are examples of 
local values 

* s a solid, crystallizing in needles of melting point 

1 io° €., found in coal-tar anthracene. It is characterized by 
its irritating action on the skin, and by the blue fluorescence shown 
by solutions of its salts. 

Acridine is extracted from the crude anthracene by dilute sul- 
phuric acid , the sulphuric acid solution is treated with potassium 
dichromate, and the precipitate of sparingly soluble acridine 
dichromate is decomposed with ammonia (C. Graebe and H. Caro, 
Ann. [1S71]). 

Acridine and its homologues are stable compounds of feebly 
basic character, belonging to the general class of heterocyclic 
ring compounds (see Chemistry: Organic Chemistry). They 
combine readily with the alkyl iodides to form alkylacridinium 
iodides, which are readily transformed by the action of alkaline 
potassium ferncyanide to N-alkylacridones. 

Acridine itself has the structural formula 



It owes its basic properties to the presence of the tertiary ni- 
trogen atom; it may be regarded as consisting of two benzene 
nuclei fused to a pyridine nucleus, and shows characteristics both 
of the former (homocyclic) and the latter (heterocyclic) struc- 
ture 

Phenviacridine is the parent base of chrysaniline, the chief con- 
stituent of the dyestuff phosphine (a by-product in the manufac- 
ture of rosaniline). The dyestuff phosphine must be distinguished 
from the phosphorus hydride of the same name, and from the 
organic derivatives of this substance, to which the general term 
phosphine is also given. Chrysaniline (diamino-phenylacridine) 
forms red salts, dyeing silk and wool a fine yellow; the solutions 
of the salts are characterized by their fine yellowish-green fluores- 
cence. 

Several acridine derivatives and notably acriflavine (syn. trypa- 
fiavine, eufiavine) found extensive use during World War I as an- 
tiseptics for infected wounds (C. H. Browning and others). The 
preparation of acriflavine (I) and of proflavine, another acridine 
antiseptic of similar typ^- was described by L. Benda (1912). 



Rivanol (II) also of the acridine series was recommended by J. 
Morgenroth (1921) as a powerful tissue antiseptic against spread- 
ing infection caused by streptococcus. 

The antimalarial quinacrine (atabrine) is an acridine derivative. 
ACRIFLAVINE, an acridine derivative obtained from coal 
tar, is a reddish-brown powder with antiseptic properties. Intro- 
duced as an antiseptic in 1912 by Paul Ehrlich as trypafiavine, it 
was used extensively in World War I but later was largely re- 
placed by such chemotherapeutic agents as the sulfonamides and 

antibiotics. % . . 

In solutions it is used as the hydrochloride or as the less irritat- 
ing base, neutral acriflavine, for irrigating wounds and for the 
treatment of gonorrhoea. As a urinary antiseptic, it may be taken 

by mouth. L * A */ 

ACRO, or ACRON, HELENUJS, Roman grammarian, 
probably flourished at the end of the 2nd century a.d. He wrote 


commentaries on Terence and porhcps Persius. ^ A collection of 
scholia on Horace was wrongly or!)..:- to hiim 

See 0 Keller (ed ), Pseudoacronis Scholia in Horatiwn Yetusttora. 

ACPtGLITHS, statues of a transition period in the history 
of plastic art, in which the trunk of the figure was of wood, and 
the head, hands and feet of marble. The wood was concealed 
either by gilding or, more commonly, by drapery, and the marble 
parts alone were exposed. 

ACROMEGALY, a condition characterized by an enlarge- 
ment of both bony and soft parts of the hands, feet and face. It 
occurs m adults and is due to an oversecretion of the growth hor- 
mone of the anterior lobe of the pituitary gland. 

A similar overactivity in childhood and early adolescence gives 
rise to giantism. (See Endocrinology ) ^ (F. L. A.) 

ACRGN, a Greek physician of the 5th century b c , born at 
Agrigentum in Sicily, was contemporary with Empedocles. The 
method of lighting large fires and purifying the air with^ perfumes, 
to put a stop to the plague in Athens (430 b.c.), is said to have 
originated with him. 

ACROPOLIS, literally the upper part of a town (Gr. axpos 
“top,” ttoKis, “city”). 

For purposes of defense early settlers chose elevated ground, 
frequently a hill with precipitous sides, and these early citadels 
became in many parts of the world the nuclei of large cities which 
grew up on the surrounding lower ground. The word acropolis, 
though associated primarily with Greek towns (Athens, Argos, 
Thebes, Corinth), is applied to all such citadels The most famous 
is that of Athens, which, by reason of its historical associations 
and the famous buildings erected upon it, is generally known as 
the Acropolis (see Athens). 

ACROPOLITA (AKROPOLITES), GEORGE (1217- 
1282), Byzantine historian and statesman, was born at Constan- 
tinople. At an early age he was sent to the court of John Ducas 
Batatzes (Vatatzes) , emperor of Nicaea, by whom and by his suc- 
cessors (Theodorus II Lascaris and Michael VIII Palaeologus) he 
was.entrusted with important state missions. The office of “great 
logothete,” or chancellor, was bestowed upon him in 1244. 

Acropolita’s most important political task was that of effecting a 
reconciliation between the Greek and Latin Churches. In 1273 
he was sent to Pope Gregory X, and at the Council of Lyons 
(1274) in the emperor’s name he recognized the spiritual suprem- 
acy of Rome. 

In 1282 he was sent on an embassy to John II, emperor of 
Trebizond, and died in the same year. 

His historical work (Xpovuci) Xvyypatpi] , Annales ) embraces 
the period from the capture of Constantinople by the Latins 
(1204) to its recovery by Michael Palaeologus (1261), thus form- 
ing a continuation of the work of Nicetas Acominatus. It is valu- 
able as written by a contemporary, whose official position gave 
him access to trustworthy information. 

He wrote several shorter works, among them being a funeral 
oration on John Batatzes, an epitaph on his wife Eirene and a 
panegyric of Theodorus II Lascaris of Nicaea. While a prisoner 
at Epirus, he wrote two treatises on the procession of the Holy 
Ghost. 

Bibliography. — Editio princeps of the Annales by Leo Allatius 
(1651), with the editor’s famous treatise De Georgiis eorumqw 
Scriptis; editions in the Bonn Corpus Scriptorum Hist . Byz., by I. 
Bekker (1836), and Migne, Patrologia Graeca, cxl; in the Teubner 
series by A. Heisenberg (1903), vol. ii of which contains a full life, 
with bibliography; see also C. Krumfoacher, Geschichte der hyzan - 
tinischen Litter atur (1897). 

ACROSTIC, a short verse composition, so constructed that 
the initial letters of the lines, taken consecutively, form words 
(Gr. atcpos , “at the end,” and (m%os, “line” or “verse”). The 
fancy for writing acrostics is of great antiquity, having been com- 
mon among the Greeks of the Alexandrine period, as well as with 
the Latin writers since Ennius and Plautus, many of the arguments 
of whose plays were written with acrostics on their respective titles. 
One of the most remarkable acrostics was contained in the verses 
cited by Lactantius and Eusebius in the 4th century, and attrib- 
uted to the Erythraean sibyl, the initial letters of which form the 
words T qcrem Xpi&t&s 0 €O 0 vlbs trwr^p, “Jesus Christ, the son of 
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God, the Saviour.” The initials of the shorter form of this again 
make up the word *lxSOs (fish), to which a mystical meaning has 
been attached (Augustine, De Civiiate Dei , xS, 23), thus consti- 
tuting another kind of acrpstic. 

Acrostic verses have always been held in slight estimation from 
a literary standpoint. Dr. Samuel Butler says, in his “Character 
of a Small Poet,” “He uses to lay the outside of Ms verses even, 
like a bricklayer, by a line of rhyme and acrostic, and fill the 
middle with rubbish.” Addison ( Spec - 
tator, No 60) found it impossible to de- 
cide whether the inventor of the anagram 
or the acrostic were the greater block- 
head; and, in describing the latter, says, 

“I have seen soxne of them where the 
verses have not only been edged by a 
name at each extremity, but have the 
same name running down like a seam 
through the middle of the poem.” And 
Dryden, in Mac Flecknoe , scornfully 
assigned Shadweil the rule of 

Some peaceful province in acrostic land. 

The name acrostic is also applied to 
alphabetical or “abecedarian” verses. Of 
these we have instances in the Hebrew 
psalms (eg., Ps. xxv and xxxiv ), where 
successive verses begin with the letters 
of the alphabet in their order. The struc- 
ture of Ps. cxix. is still more elaborate, 
each of the verses of each of the 22 parts commencing with the let- 
ter which stands at the head of the part in our English translation. 

At one period much religious verse was written in a form 
imitative of this alphabetical method, possibly as an aid to the 
memory. The term acrostic is also applied to the formation of 
words, from the initial letters of other words. Tx$6sr, referred 
to above, is an illustration of this. So also is the word “Cabal,” 
which, though it was in use before, with a similar meaning, has, 
from the time of Charles II, been associated with a particular 
ministry, from the accident of its being composed of Clifford, 
Ashley, Buckingham, Arlington, and Lauderdale. 

Double acrostics are such as are so constructed, that not only 
initial letters of the lines, but also the middle or last letters, form 
words. For example: — 1. By Apollo was my first made. 2. A 
shoemaker’s tool. 3. An Italian patriot. 4. A tropical fruit. The 
initials and finals, read downwards, give the name of a writer and 
his nom.de plume . Answer Lamb , Elia 

1. L yr E 

2. A w L 

3. M azzin I 

4. B anan A 

A curious and clever 20th-century development of the acrostic 
is the quadruple acrostic. The following, taken from R. A. 
Knox’s Book of Acrostics, is a good example. 

Uprights: Since there’s no A, B, let us C and D. 

Lights: x. Reverse the name a schoolboy might apply, for 
briefness, to his weekly subsidy. 

2. A lady thus (but with an S) 

In Southern lands you might address. 

3. Initials seen on many a truck. 

4. To cattle breeders brings bad luck. 

SOLUTION 

Uprights : “Since there’s no help, come, let us kiss and part.” 

Lights: 1. HsaCteKcoP (Reverse of Pocket Cash). 

2. (s) En Or It A 

3. LM.SR 

4. PEST 

Acrostics may be very simple and also very intricate. The 
'modern acrostic seems to hit the happy medium and, whilst giving 
the reader plenty of food for thought, sends him occasionally to 
his Cruden, his classical dictionary or his encyclopaedia 

Bibliography. — P. M. Pearson, Acrostic Dictionary (rgoi) ; R, A. 
Knox, Book of Acrostics (1924) ; L. C. Scott, Acrostic Poems (Iowa, 
I9M) v 
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FROM BUHLMANN, “CLASSIC AND 
RENAISSANCE ARCHITECTURE 
NEFF AND HEL8URM 

TWO GREEK ACJROTERIA 
Top and Sower right, front 
and back of apex type. 
(From Fletcher, “Hist, of 
Arch.,” Batsford.) Lower 
left, eaves type 


ACROTERIUM or /..ZOCTSrJCX in architecture, a 
statue or ornament of any kind placed on the apex or at the lower 
angles of a pediment. The word is sometimes restricted to the 
pedestal supporting such an ornament. 

ACT a word varying in significance according to the sense m 
which it is employed. It is often synonymous with statute (see 
Act of Parliament). It may also refer to the result of the vote 
or deliberation of any legislature, the decision of a court of justice 
or magistrate, in which sense records, decrees, sentences, reports, 
certificates, etc., -are called acts. In law act means any instrument 
in writing, which declares or proves the truth of a bargain or 
transaction, as: “I deliver this as my act and deed ” The origin of 
the legal use of the word “act” is in the acta of the Roman magis- 
trates or people, of their courts of law, or of the senate, meaning 
(1) what was done before the magistrates, the people or the 
senate; (2) the records of such public proceedings. In the sense 
of “document” it is used in those systems of law which are derived 
from the Roman. 

ACTA DIURN A, called also Acta Populi, Acta Public a and 
simply Acta or Diurna, in imperial Rome a sort of daily gazette, 
containing an official narrative of noteworthy events at Rome. Its 
contents were partly official (court news, decrees, etc ), partly pri- 
vate (notices of births, etc.). Thus to some extent it filled the 
place of the modem newspaper (q.v.). The Acta were originated 
by Julius Caesar, who ordered the keeping and publishing of the 
acts of the people by public officers. The Acta were exposed daily 
in a public place on a whitened board (see Album). After remain- 
ing there for a reasonable time 
they were taken down and pre- 
served with other public docu- 
ments, so that they might be 
available for reference. 

The Acta differed from the 
Annals (discontinued in 133 
b.c.) in that only the more im- 
portant matters were given in 
the latter, while in the former 
things of less note were recorded. 
Their publication continued till 
the transference of the seat of 
the empire to Constantinople. 

See Gaston Boissier, Tacitus and 
other Roman Studies (Eng. trans. 
W. G. Hutchison, 1906), p. 197-229. 

ACTAEON, son of Aris- 
taeus and Autonoe, Boeotian 
hero and hunter. According to 
Ovid (Met am., iii. 131), having 
accidentally seen Artemis on 
Mt. Githaeron while she was 
bathing, he was changed by her 
into a stag, and pursued and 
killed by his 50 hounds. His 
statue was often set up on rocks and mountains as a protection 
against excessive heat, and the myth itself probably represents 
the destruction of vegetation during the 50 dog-days. Aeschylus 
and other tragic poets and artists made use of the story, which 
is illustrated by a noted small marble group in the British 



AFTER A CAST IN METROPOLITAN MUSEUM OF ART 

ACTAEON, MYTHICAL HERO AND 
HUNTER, KILLED BY HIS HOUNDS 
FOR HAVING ACCIDENTALLY SEEN 
DIANA (ARTEMIS) WHILE BATHING 


Museum. 

ACTA SANCTORUM, a collection of the lives of the saints, 
arranged day by day according to the calendar, and compiled by 
the Bollandists, Belgian Jesuits. The work, first conceived at the 
commencement of the 17th century, has been carried on ever 
since, save during the period of the suppression of the Society of 
Jesus in Belgium. In 1925 the fourth volume for November, deal- 
ing with the days Nov. 9 and Nov. io, was published. (See 
Bollandists ) 

ACTA SENATUS or CGMMENTAMI SENATUS, 
minutes of the discussions of the Roman senate. Before the first 
consulship of Julius Caesar (59 b.c.), minutes of the proceedings 
of the senate were occasionally published, unofficially; Caesar, 
however, ordered them to be issued authoritatively. The keeping 
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of them was continued by Augustus, but their publication was 
forbidden A young senator was chosen to draw up these Acta, 
which were kept in the imperial archives and public libraries’ 
Special permission from the city praefect was necessary in. order 
to examine them. (See Acta Diurna.) 

ACTING# Greek drama is usually given first consideration in 
connection with the origin of dramatic art, but the basic rea- 
sons for imitation, mimicry and what is now called “acting” are 
found in the study of. the lower races of man. Make-believe, or 
the desire to imitate, is, perhaps, most common among children 
the world over, and it appears also among many animals. 

Loomis Havemeyer points out (The Drama of Savage Peoples) 
that “there is a twofold purpose in this imitation characteristic of 
savage peoples. The first and simplest is that it gives a pleasurable 
sensation similar to the real experience. And, secondly, it enables 
man to convey his impressions to others— ie , it is a form of 
language 55 From the last purpose grew the gesture, or any bodily 
gesticulation or facial expression that serves as an aid to, or a 
substitute for, the spoken language of the savage. It was a com- 
mon means of communication. 

Development. — The evolution of acting, from its simple be- 
ginnings to modern times, is summed up by Brander Matthews 
(The Development of the Drama) “The dramaturgic faculty is 
evolved slowly with the growth of civilization; and play-making 
skin is one of the latest of human accomplishments. But the rudi- 
mentary is everywhere visible, even among the most primitive 
peoples. As we consider the history of human progress, we per- 
ceive that the drama is almost the very earliest of the arts, as 
early, perhaps, as the art of personal adornment ; and we discover 
also thai it is the very latest to attain its complete expression. 
But in the noblest work of the Greek dramatists, and in the most 
powerful plays of the Elizabethans, the same principles are applied 
which we discover, doubtlessly, in the rudest theatrical attempts 
of the lowest savages. It is out of the crude efforts, such as still 
may be observed among the Eskimo and the tribes of the Ama- 
zon, that the dramatic art was toilfully developed by our own 
predecessors as taste refined and civilization advanced. The tra- 
ditions of these rude p 1 ay-makers were passed down from genera- 
tion to generation, and the art slowly discovered itself.” 

Grecian Influences. — It was not until the gods of Egypt 
were accepted by the Greeks that there appears any ceremony 
which can be truly called dramatic. The Greek drama arose 
through the worship of the gods of vegetation, and later developed 
into the form of the plays of the great dramatists. It is diffi- 
cult, however, to think of the drama of the Greeks without think- 
ing of its close connection with the dance. The myth was the sub- 
ject matter; the dance was the expression of that subject matter, 
be it the idea of spring, the awakening of new life, or the represen- 
tation of various objects such as trees and events by means of 
gestures, postures and attitudes. In the early religious history of 
Greece all the people took a part in the dramatic dances around 
the altar, but later, a certain few of the most capable actors were 
selected from the chorus to play outstanding roles , or to play 
many, and sometimes all, of the parts in the play — inasmuch as 
the custom of wearing masks made this possible. The number of 
principal actors in a Greek play seldom exceeded three, and it 
was more common to have only one character appear at a time. 
Thus it was that acting became a profession, and, among. the 
Greeks, a very noble one. The profession was confined entirely 
to men. 

Italian Interests. — In Italy the dramatic instinct has been 
very pronounced among its people as far back as records show. 
The dramatic literature of Italy has emerged from centuries of 
political and religious strife, but through all these troubled days 
the genius of the Italian people has led it to love the drama, and 
more — -the art of acting. Before the writing of plays, and even 
after, as in the Commedla delVarte } it has not been uncommon 
for a group of people to dramatize impromptu. Given a theme on 
which to bring out some feeling or desire, they express this spon- 
taneously in the form of a play. The love, of music, dance and 
spectacle did more, perhaps, to preserve this interest in the dra- 
matic art through the political and religious struggles the periods 


that provided no dramatic literature — -than any other influence. 

The Elizabethan Drama. — The art of acting was emphasized 
more by Shakespeare than by any other dramatist of his day His 
plays show a remarkable interest in characterization, in which he 
brought forth every known type of humanity that would fit into 
the tragic or comic roles that he created. It should be noted 
that between 1810 and 1835, a period described by William Archer 
as “the winter solstice of English drama,” English acting reached 
its highest peak in the genius of Edmund Kean. For his greatness 
we have the testimony of the masterly criticism, of William Has- 
litt and Leigh Hunt. Yet it is doubtful that, without^the strong 
emphasis on Shakespearean production at the time, Kean or. his 
fellows would have so flourished. Shakespeare’s own convictions 
as to the importance of acting, shown in Hamlet’s speech to his 
players, cannot be overestimated, for here he incorporates the 
fundamentals of good acting, the important factors in the better 
use of the voice and body: 

“Speak the speech, I pray you, as I pronounced it to you, 
trippingly on the tongue; but if you mouth it, as many of your 
players do, I had as lief the town-crier spoke my lines. Nor do 
not saw the air too much with >our hands, thus; but use all 
gently; for in the very torrent, tempest, and, as I may say, whirl- 
wind of your passion, you must acquire and beget a temperance 
that may give it smoothness. Oh, it offends me to the soul to 
hear a robustious, periwig-pated fellow tear a passion to tatters 
to very rags, to split the ears of the groundlings who, for the most 
part, are capable of nothing but inexplicable dumb-show and 
noise; I would have such a fellow whipped for o’erdoing Terma- 
gant; it out-Herods Herod, pray you, avoid it.” 

“Be not too tame, neither, but let your own discretion be your 
tutor; suit the action to the word, the word to the action ...” 

Views of Diderot. — It was not until about the 18th century 
that the different theories, or definite systems, of acting began to 
appear to any extent. Denis Diderot, the French encyclopaedist, 
grew weary of the classical French drama, with its conventional 
acting, and advanced as its opposite the theory of a drama of real 
life, which was, among other things, to be a truer reflection of 
the bourgeois of France. Diderot said (Paradoxe sur le come dim) 
that “The possibilities of a good actor lie in the complete absence 
of sensibility,” and recommended to the actor that he should 
watch himself during the performance, that he should listen to his 
voice and give only “recollections of his emotions.” 

Theodore Komisarjevsky, formerly producer and art director 
of the Moscow State and Imperial theatre, wrote of this theory: 
“It is proved now that an actor cannot move the audience, or 
be in any way creative on the stage, if he watches himself acting. 
Instead of being concentrated on the images he has to create, 
on his inner self, he becomes concentrated on his outer self, be- 
comes self-conscious and loses the power of imagination. The 
better way is to act only with the help of the imagination ; to cre- 
ate, and not to imitate or reproduce one’s own life experiences. 
When the actor playing a part is living in a world of images cre- 
ated by his own phantasy, he cannot and need not watch and con- 
trol himself. The images created by the actor’s phantasy, and 
obedient to his call, control, guide and direct his emotions and 
actions during the performance.” 

Bibliography. — F. Grosse, The Beginnings of Art (1902) ; Loomis 
Havemeyer, The Drama of Savage Peoples (1916). 

(F.L.D.; R.My) 

MODERN TENDENCIES 

The 20th century has seen several new and distinct theories 
of acting. Different schools, academies of acting and theatres, 
mostly repertory, have done a great deal towards improving the 
standard of acting and team work or ensemble acting, on the 
stage : notably, in England, the Repertory theatre in Birming- 
ham and the Liverpool Repertory theatre; in Ireland the Abbey 
theatre, Dublin Such EngILh producers as Gordon Craig, Gran- 
ville Barker, Basil Dean, J. B. Fagan, Lewis Casson, Nigel Play- 
fair, performed very important work in improving the quality 
of acting, and creating stage ensembles, not only directly by 
their stage work, but also by their writings on the subject. In the 

United States, David Belasco, the Theatre Guild of New York, 

**> 
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the Washington Square Players, the Provincetown Playhouse and 
such producers as Arthur Hopkins, R. E Jones, the Reichzts and 
others contributed to this improvement Moreover, the Little 
Theatre movement (q.v.) in the U S must not be overlooked. 

Producers such as Max Reinhardt in Germany and Firmin 
Gernier in Paris used, for the most part, the methods of acting 
created by the naturalists, Andre Antoine in France, and Kroneg, 
the producer of the German Meininger company, and developed 
by Otto Brahm in Berlin and by Stanislavsky in Moscow Some- 
times these producers introduced, in this naturalistic acting, ideas 
of the formalists, Georg Fuchs In Germany, Vsevolod Meyerhold 
and Alexander Tairof in Russia, Gordon Craig in England and 
others. Sometimes they introduced touches of the synthetic 
theories of acting advocated by Komisarjevsky after 1910. The 
majority of the French actors trained in the Conservatoire in 
Paris remained still under the influence, not only of the old ro- 
mantic school, but also of the pseudo-classical school of acting 
of the 18th century. 

Naturalism. — The best-known of all the new theories of 
acting which appeared after 1910 was the system of Stanis- 
lavsky, the leading producer and director of the Moscow Art 
theatre. His system was founded on the principle that an actor, 
having to be natural and sincere on the stage, could be so only 
by means of reproducing emotions experienced at some time or 
other in his life. That form of "‘psychical naturalism” became 
part of Stanislavsky’s system as a result of “outer naturalism,” 
which he advocated before he turned to psychology in the 
endeavour to find out a scientific system of acting. 

The “inner naturalism” in acting was not a new feature in 
Stanislavsky’s theory. Some French theatrical theorists had 
already, in the 18th century, founded their systems of acting on 
the same ideas. They held that an actor can represent himself 
on the stage only if it is desired that he should be sincere; that 
“love scenes are much better played by actors who are in love 
in real life.” Like the followers of Jean Racine, Stanislavsky be- 
lieved that contemporary actors living in their own time, and each 
one in his special atmosphere, are unable to produce other emo- 
tions than those that are applicable to the time and to the sur- 
roundings in which they lead their every-day life. To be sincere, 
they must place, beneath the lines and stage directions of the 
author, their own emotions already experienced in real life. 

It is quite clear that this type of acting destroys the form 
created by the author of the play and the rhythm of his lines, 
which express the inner content and the inner movements of the 
play. The actor who acts by the power of his imagination passes 
from the form and the rhythm of the play to the inner content 
of it. The idealistic and emotional content of the play, which he 
obtains through the form and rhythm of the play, exists in his 
imagination, and produces the necessary working of his intellect 
to create a stage character with all its peculiarities. The pupil 
of Stanislavsky neglects the form and rhythm of the play and 
substitutes his own remembered, intellectual states in place of 
those of the author. 

The Formalists. — Another system, opposed to Stanislavsky’s 
ideas, was advocated by the symbolists, the formalists and 
the expressionists. Here we have a complete negation of sincerity 
and life-likeness; the less the acting is sincere and life-like the 
better. The actor must not try to create any definite characters ; 
he must represent abstract ideas, and convey these through his 
speeches delivered in a formal way, and through his movements 
and gestures, again produced in a formal, unlife-like and “pictur- 
esque” or marionette-like style. The Russian and German for- 
malists, Meyerhold, Tairof and Erwin Piscator, after the Revolu- 
tion, became much interested in acrobatics and circus business; 
the movements of the actors in their productions became some- 
thing akin to a perpetuum mobile , dominating both the psychology 
of the play and the meaning of the lines. Thus the acting on their 
stages resembled a mixture of circus and cubistic ballet perform- 
ance. Later, Meyerhold returned to the more or less naturalistic 
style. Some impressionists, such as Leopold Jessner and Nicholas 
Evreinov. used formal methods interspersed with psychological 
touches. Actors on the French avant-garde stages worked on some- 


what similar lines at the Atelier directed by Charles ptsllin, in the 
productions of Georges Pitoef and Louis Jouvet. At the P leuxCoi- 
ombier, they used the same methods of acting Jacques Copeau, the 
director of that theatre, must be considered as a pioneer, in 
France, in the fight against naturalism and the old-fasmonea 
Conservatoire acting. He definitely introduced such new methods 
of acting as the psychological and the formal on the French stage 

ACTING IN THE ENGLISH-SPEAKING COMMERCIAL 
THEATRE 

The English-speaking theatre after 1920 accelerated its di- 
vergence from the Russian and European theatres, and acting 
reflected that divergence. The public bestowed its patronage 
upon the new and the original The repertory system and the so- 
called “stock” system of revivals diminished almost to the van- 
ishing point, although a reappearance of these systems is now hap* 
pily to be seen. The theory of continuity and tradition whicii 
flourished in Europe prior to World War I relinquished any hold 
it had on the commercial theatre of the United States and Eng- 
land. Only in the case of the Shakespearean classics did the reper- 
tory idea survive, as for instance in the “Old Vic” and Stratford 
on-Avon companies in England; and even there the emphasis was 
continually placed on fresh interpretation. The U S. never ban 
“schools” of acting within the European meaning of a companv 
of actors drilled and trained by a director or producer who 
taught a “style.” From Henry Irving, Edwin Booth and Richarc 
Mansfield, through Gerald du Maurier, John Drew and the Barry- 
mores, no claim, or even effort, was made to establish any method 
of acting. Ellen Terry and Ada Rehan, Maude Adams and Mrs. 
Patrick Campbell not only set no rigid principles for their crari 
but lavished their scorn upon copyists. 

The theatre today (1945) cannot even point to “typical” act- 
ing, so great has been the emphasis upon the fresh, the new, the 
unexpected. A “star” may be born between 8.30 and 11.00 pm 
of an opening night, although he may never have faced an audi- 
ence before that night, so great is the public’s appetite for the 
original. And yet that star may fade abruptly without another 
flicker if he cannot adapt his talents to the next play. The publk 
is loyal to the actor, but it is noticeable that it is increasingly 
impatient of fads and easily tired of idiosyncrasies. It is no 
longer sufficient for the actor with personality and certain hall- 
marks of mannerism to exhibit himself, with a play as a back- 
ground. The stylized actor — the actor who has too close an ad- 
herence to any manner of acting — finds that he fails to convey 
illusion to the audience precisely because he produces the ex- 
pected. The actor who acts for a living on the English-speaking 
stage today does so in a theatre run by private enterprise for 
profit to all concerned. He must adapt his talents to the practical 
considerations of that theatre or he will not get a chance to do 
any acting. He must transmit across the footlights a clear-cut 
presentation of the playwright’s concept and he must maintain 
the illusion of spontaneity for the run of the play. 

Today’s commercial theatre is based on the “long run.” Pro- 
ducers, meeting the competition of the motion picture and radio, 
bring .to each play the best obtainable elements in presentation. 
This is expensive, and so perforce they run the play for as long 
as there is patronage for it, with no regard whatsoever to the 
effect upon the future career of an actor. The actor, in the aver- 
age successful play, must give from 200 to as many as 1,000 or 
more performances without interruption. He must give as valid 
an illusion of spontaneity at any one of these performances as on 
the opening night. In addition, if he desires future theatrical 
employment, he must also manage to maintain sufficient versatility 
to make him eligible for an entirely different new play. Nobody 
will take care of this for him but himself. How he does this in 
the present-day theatre, is strictly up to him. There is no formula 
of acting which is likely to hold good for any two plays, or for 
any two actors. 

The actor must find his own training, because producers and 
directors make no effort to train him beyond a given play for 
which his services may be desired. Any precise method he may 
choose to study is his own choice and so presumably congenial 
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to his natural tendencies of expression In seeking employment 

6 n °* ha ^ diCap of Prejudice against any particular 

method of training he may have selected, nor is he necessarily 
handicapped it he has provided himself with no training. 

The director of a production is, of course, indispensable; but 
he has^ na obligation to teach an actor how to develop a charac- 
terization, nor how to sustain a performance once it is worked 
out In the ordinary circumstance the director’s work with the 
actor is limited to the rehearsal and try-out period of a pa r ticu- 
lar play, and his efforts with regard to the acting under his' con- 
trol are concerned entirely with that play. The opportunities for 
young actors to work under a good director in a number of 
varied plays, before playing on the commercial stage, are unfor- 
tunately very limited in the English-speaking theatre. 

This practical circumstance of the “long run” has forced the 
actor to abandon any reliance on the theories of those who, like 
Meyerhold, Stanislavsky, Gordon Craig and others, attempted to 
find a scientific basis for acting. He must act the same part under 
any and all circumstances, personal and extraneous to him. 
However much he may yearn for the luxury of “use your own 
emotions in your acting,” it is obviously physically impossible 
for him to do so for several hundred consecutive times. He has 
been forced to acquire a technical concept of his performance— 
a control — which will not desert him in order to assure the play 
cortllstency, and lest he blur or distort the playwright’s intention 
by allowing the variations of his personal temporary emotions to 
dominate his performance. Naturally an actor, like anyone else, 
is much moved by a play. He reads it, reacts to it, works into 
it, gets fond of it, feels that he understands it. But once that 
reaction to a piece of writing has “crystallized” and has be- 
come part of his experience, it is an actor’s job to get that 
understanding over to an audience according to the author’s 
intention. It is quite possible for an actor to be impressed and 
moved, or depressed and disturbed, by his own 
But unless he detaches himself from these persona'. ' h . 

can never acquire the discipline which gives tempo, rhythm and 
balance to the production as a whole. 

The acting profession has come to learn that devotion to a 
school of acting can hamper the flexibility necessary to meet the 
fresh problems presented by a new play. Actinr in the commercial 
theatre is the composite result of hdi vidua*. s^c processes: each 
actor works out his own performance, bringing such resiliency 
of mmd as he may possess to augment his accumulated experience 
in solving the fresh problem presented by the new characteriza- 
tion. If he may have acquired a knowledge of several methods of 
approach, so much the easier for him to make his choice of 
method. But no “school” or method can rule him — it is his prob- 
lem, and his choice, or his invention. Good acting, like a good 
play, is flesh and blood and not a bundle of tricks. 

Plays are written to be seen and not to be read. They must rest 
on the library shelf or in the producer’s file cabinet unless the 
acting profession has the flexibility to give them visual presenta- 
tion, no matter how new the form or how bizarre the require- 
ment. The playwright is the motive force ; the acting is the essen- 
tial means of communication between author and audience, and 
not an end in itself, as in the outmoded “vehicle” play. It mat- 
ters little whether acting be termed a “creative” or an “interpre- 
tive” ingredient of the theatre It is likely to be a skillful fusion 
of both. The balance will be one way or the other, depending on 
what a given play requires of the actor. Each acting part pre- 
sents a unique problem for which the actor must be prepared, 
and to overcome which he must find himself unconfined by any 
theory. For instance, given an author of technical capacity, whose 
dramatic thesis is clearly developed, whose character structure 
has clarity, the acting is a matter of honest interpretation. Thus 
would the play be presented to the public as the playwright in- 
tended. But it is not usually so easy. Gaps left by the author, 
intentionally or unintentionally, must be filled in by the actor. 
An underwritten character can come to life on the stage because 
an actor is sufficiently flexible, not only to interpret, but to add 
his own creation. 

The working out of the finished product which is today’s com- 


mercial “theatre,” has no rule of thumb for anything connecteu 
therewith, least of all for the acting Shakespeare, as usual, sain 
it first To the actors, Hamlet says, “Let your discretion be your 
tutor ” Each new play presents new problems to the actor, new 
decisions as to interpretation or creation How these problems 
are solved, what considerations prevailed, how dramatic balance 
was attained to the satisfaction of author, producer, director anc 
actor, and maintained for a long run, is something which no one on 
the outside of any given production can know. Nor will study o: 
any number of productions furnish a sound basis for generalization 
on “acting.” The fundame^T "f -• i " J mTing is the sustained 
illusion of originality and ’ actor who survives 

in his profession has built up, bit by bit, out of experience and 
temperament unique to him, his own means of sustaining that 
illusion. See also Theatre Direction and Acting; The Actor. 
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ACTINIC RAYS, ultra-violet rays which produce chemica* 
changes. The term is sometimes popularly applied to the ultra- 
violet rays which are invisible, but can be detected by their action 
on a photographic plate and by rendering certain substances 
fluorescent ( see Fluorescence and Phosphorescence). They 
are, to a certain extent, absorbed by the atmosphere, and, in mod- 
erate doses, have a beneficial effect on man. {See Spectroscopy ; 
Light and Radiation in Relation to Health.) 

ACTIMIBIACEAE^ a family of dicotyledonous plants 
segregated from the Dilleniaceae. But four genera are recognized, 
the larger ones being Actmidia, scandent shrubs, with about 23 
species, chiefly Asiatic, a few now cultivated in Europe and m 
the United States, the allied Clematoclethra , 12 species, also Asi- 
atic, and the very large pantropic genus Saurama with more than 
300 species, all shrubs or small trees, characteristic of the tropic 
of both hemispheres. See E. Gilg and E Wedermann, in Engler. 
A. Nat. Pflanzenfam. ed. 2, 21:36-47. f. 26-29 (1925). 

ACTINIUM. The metallic element actinium has the symbol 
Ac, atomic number 89, atomic weight 227, is exclusively trivalent, 
and is radioactive, the fourth member of the natural, 4n -f a 
radioactive family. It occurs m uranium ores and can be manu- 
factured from radium by transmutation m nuclear chain reactors 
(see Radioactivity, Natural). (G. T, Sg.) 

ACTINOMETER, an instrument for measuring the heating 
and chemical effects of light. It is derived from the Greek, AktU 
ray, fxirpov measure. The name was first given by Sir John Her- 
schel to an apparatus for measuring the heating effect of solar 
rays; Herschel’s instrument has been discarded in favour of the 
pyrheliometer (Gr. Trvp fire, t?Aio$ sun). (See Radiation, Rays.) 

The word actinometer is usually applied to instruments for 
measuring the actinic or chemical effect of luminous rays; their 
action generally depends upon photochemical changes. A type of 
actinometer is used in photography under the name of exposure- 
meter. In this instrument a section of sensitized bromide is ex- 
posed for a measured period of time. Certain practical forms are 
described in the article Photography. 

ACTINOMYCOSIS ( Sjreptotrichosis) , a chronic infec- 
tive disease occurring in both cattle and man. In both these 
groups it presents the same clinical course, being characterized 
by chronic inflammation with the formation of granulomatous 
tumours, which tend to undergo suppuration, fibrosis or calcifica- 
tion. It used to be believed that this disease was caused by a 
single vegetable parasite, the ray fungus, but there is now an 
overwhelming mass of observations to show that the clinical 
features may be produced by a number of different species of 
parasites, for which the generic name Streptothrix is adopted. 

Pathological Anatomy. — The naked-eye appearance of the 
different organs affected by Streptothrix infection varies accord- 
ing to the duration and acuteness of the disease. In some tissues 
the appearance is that of a simple inflammation, whereas in others 
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It may be characteristic. The liver when affected shows scattered 
foci of suppuration, which may become aggregated into spheroidal 
masses, surrounded by a zone of inflammation. In the lungs the 
changes may be any that are produced by the following conditions: 
(i) An acute bronchitis. (2) A phthisical lung, grey nodules being 
scattered here and there almost exactly simulating tuberculous 
nodules. (3) An acute broncho-pneumonia with some interstitial 
fibrosis, and a tendency to abscess formation. The most charac- 
teristic lesions are in the skin. 

The disease is more common in males than in females, and more 
prevalent in Germany and Russia than in England. The infection 
is probably spread by grain (com or barley), on which the fungus 
may often be found. In a great number of recorded cases the 
patient has been following agricultural pursuits. The disease can 
only be transmitted from one individual to another with con- 
siderable difficulty, and no case of direct transmission from 
animal to man has yet been noted. 

Clinical History. — The course of actinomycosis is usually a 
chronic one, but occasionally the fungus gets into the blood, 
when the course is that of an acute infective disease or even 
pyaemia. The symptoms are entirely dependent on the organ 
attacked,. and are in no way specially characteristic. During life 
a diagnosis of phthisis is continually made, and only a microscopic 
examination after death renders the true nature of the disease 
apparent. The nature of the skin lesion is the most evident, 
and here the parasite may be detected early in the illness. The 
only drug which appears to have any beneficial influence on the 
course of the disease is potassium iodide, and this has occasionally 
been used with great benefit. Surgical interference is usually 
needed. 

ACTLyOT.mElTA?Y; see Light and Radiation in Rela- 
tion to Health. 

ACTION: see Practice and Procedure. 

ACTIUM (mod. Punta), the ancient name of a promontory 
in the north of Acamania (Greece) at the mouth of the Sinus 
Ambracius (Gulf of Arta) opposite Nicopolis, built by Augustus 
on the north side of the strait. 

On the promontory was an ancient temple of Apollo Actius, 
which was enlarged by Augustus, who also, in memory of fhe 
battle, instituted or renewed the quinquennial games called Actia 
or Ludi Actiaci . Actiaca Aera was a computation of time from 
the battle of Actium. 

There was on the promontory a small town, or rather village, 
also called Actium. 

# His tor y .~ Actium belonged originally to the Corinthian colo- 
nists of Anactorium, who probably founded the worship of Apollo 
Actius and the Actia. In the 3rd century it fell to the Acarnan- 
ians, who subsequently held their synods there. Actium is 
chiefly famous as the site of Octavian’s decisive victory over 
Mark Antony (Sept. 2, 31 b.c.). This battle ended a long series 
of ineffectual operations. The final conflict was provoked by 
Antony, who is said to have been persuaded by Cleopatra to 
retire to Egypt and give battle to mask his retreat; but lack of 
provisions and ’the growing demoralization of his army would 
sufficiently account for Ms decision. The fleets met outside the 
gulf, each over 200 strong (the totals given by ancient authorities 
are very conflicting). Antony's heavy fighting craft endeavoured 
to close and crush the enemy with their artillery; Octavian’s 
light and mobile craft made skilful use of skirmishing tactics. 
During the engagement Cleopatra suddenly withdrew her squad- 
ron and Antony slipped away behind her. His flight escaped 
notice, and the conflict remained undecided until Antony’s fleet 
was set on fire and thus annihilated. 

ACTIVISM denotes any view that lays stress on action and 
its requirements. In psychology it means the view that stresses 
the importance of conation rather than cognition (see Attention ; 
Conation, Psychology), In philosophy it denotes the view 
which makes utility the test of truth (see Pragmatism), or allows 
moral claims to justify certain theoretical assumptions (see 
Kant) ° r conceives of the ultimate principle of reality as some 
kmd of will or activity (see Actuality Theory; Schopen- 
hauer; Spinoza). In science it means the view which emphasizes 


the importance of the practical application of scientific discov- 
eries — ‘knowledge is power” (see Bacon, Francis) 

ACT OF PARL.I AL'IZICT. An act of parliament may be 
regarded as a declaration of the legislature, enforcing certain rules 
of conduct, or defining rights and conferring them upon or with- 
holding them from certain persons or classes of persons. Acts of 
Parliament fall into two classes — “Public” and “Private.” The 
former are officially defined in the Commons’ Manual of Proceduie 
as having for their object “to alter the general law,” the latter, 
“to alter the law relating to some particular locality, or to confer 
rights on or relieve from liability some particular person or body 
of persons.” The collective body of such declarations constitutes 
the statutes of the realm or written law of the British nation, in 
the widest sense, from Anglo-Saxon times to the present day It 
is not, however, till the earlier half of the 13th century that, in a 
more limited constitutional sense, the statute-book is generally 
held to open, and the parliamentary records only begin to assume 
distinct outlines late in the reign of Edward I. It gradually be- 
came a fixed constitutional principle that an act of parliament, to 
be valid, must express concurrently the will of the entire legisla- 
ture. It was not, however, till the reign of Henry VI. that it be- 
came customarv. as now. to introduce bills into narliamenc in the 


came customary, as now, to introduce bills into parliament ... ™ 
form of finished acts; and the enacting clause, regarded by con- 
stitutionalists as the first perfect assertion, in words, of popular 
right, came into general use as late as the reign of Charier II. 
It is thus expressed in the case of all acts other than those granting 
money to the Crown: — “Be it enacted by the King’s most excel- 
lent Majesty, by and with the advice and consent of the Lords 
Spiritual and Temporal and Commons in this present Parliament 
assembled, and by the authority of the same.” In the very rare 
cases where bills have been enacted under the Parliament Act 
in opposition to the will of the Lords, the formula is varied, the 
words “Lords Spiritual and Temporal” being omitted, and the 
word “Commons” being followed by “in accordance with the pro- 
visions of the Parliament Act.” Where the act is a money grant 
the enacting clause is prefaced by the words, “Most Gracious 
Sovereign, we, Your Majesty’s most dutiful and loyal subjects, 
the Commons of the United Kingdom of Great Britain and North- 
ern Ireland, in Parliament assembled, towards making good the 
supply which we have cheerfully granted to Your Majesty in this 
session of Parliament, have resolved to grant unto Your Majesty 
the sums hereinafter mentioned; and do therefore most humbly be- 
seech Your Majesty that it may be enacted, etc.” Originally the 
collective acts of each session formed but one statute, to which a 
general title was attached, and for this reason an act of parliament 
was up to 1892 generally cited as the chapter of a particular 
statute, e . g.y 24 and 25 Viet. c. 101. Titles were, however, prefixed 
to individual acts as early as 14 88. Now, by the Short Titles Act 
1892, it is optional to cite the most important acts to that date by 
their short titles, either individually or collectively. Most modern 
acts have borne short titles independently of the Act of 1802. 
(See Parliament; Statute.) 

ACT OF STATE, a term in law which may be generically 
described as an act of the Crown, or of some officer whose act is 
ratified by the Crown, which the courts will treat as conclusive and 
binding on them in any litigation before them. Such a defence or 
plea m bar can never be raised by the Crown against the subject 
except m respect of the exercise of the prerogative in international 
relations. For a full exposition of the subject, see State, Act op* 
and State Succession. 5 

ACTON, JOHN EMERICH EDWARD DALBERG 

ACTCW, ist Baron (1834-1902), English historian, only son 
j • , c t? r V cton ’ 7 th baronet, and grandson of the Neapolitan 
admiral, Sir J. F. E. Acton, 6th baronet (q.v.), was bom at 
Naples on Jan. 10, 1834. Coming of a Roman Catholic f amil y 
young Acton was educated at Oscott till 1848, under Dr (after- 
wards Cardinal) Wiseman, and then at Edinburgh, ‘and at 
Munich under Bollinger, whose lifelong friend he became He 
had wished to go to Cambridge, but for a Roman Catholic this 
was then impossible. By Bollinger he was inspired with a deep 
love of historical research and a profound conception of its 
functions as a critical instrument. He began at an early age to 
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collect a magnificent historical library, with the object never in 
fact realized, of writing a great “History of Liberty.” In politics 
he was always an ardent Liberal. He spent much time in the 
chief intellectual centres of Europe and in the United States, and 
numbered among his friends Montalembert, De Tocqueville, 
Fustel de Coulanges, Bluntschli, von Sybel and Ranke. In 1859 
Sir John Acton was returned to the House of Commons for 
Carlow and became a devoted admirer and adherent of Mr. Glad- 
stone; but he was practically a silent member, and his parlia- 
mentary career came to an end in 1865. Meanwhile he had be- 
come editor of the Roman Catholic monthly paper, the Rambler, 
m 1859, on J. H. Newman’s retirement from the editorship; and 
in 1862 he merged this periodical in the Home and Foreign 
Review. 

Though a sincere Roman Catholic, his whole spirit as a his- 
torian was hostile to ultramontane pretensions, and his independ- 
ence of thought and liberalism of view brought him into conflict 
with the Roman Catholic hierarchy. As early as Aug. 1862 Car- 
dinal Wiseman publicly censured the Review; and when in 1864, 
after Doi/nrer's appeal at the Munich Congress for a less hostile 
attitude towards historical criticism, the pope issued a declaration 
that the opinions of Catholic writers were subject to the authority 
of the Roman congregations, Acton stopped the publication of 
his monthly periodical He continued, however, to contribute 
articles to the North British Review. In 1865 be married the 
Countess Marie, daughter of the Bavarian Count Arco- Valley, by 
whom he had one son and three daughters. In 1869 he was raised 
to the peerage by Gladstone as Baron Acton ; he was an intimate 
friend and constant correspondent of the Liberal leader, and the 
two men had the very highest regard for each other. Matthew 
Arnold used to say that “Gladstone influences all round him but 
Acton ; it is Acton who influences Gladstone.” 

In the great crisis in the Roman Catholic world in 1870, over 
the promulgation by Pius IX. of the dogma of papal infallibility, 
Lord Acton was in complete sympathy on this subject with Bol- 
linger (q v ). Acton did not personally join the Old Catholic 
seceders. In 1S74, when Gladstone published his pamphlet on 
The Vatican Decrees , Lord Acton wrote during Nov. and Dec. a 
series of letters to The Times , illustrating Gladstone’s main theme 
by numerous historical examples of papal inconsistency, but de- 
murring nevertheless to Gladstone’s conclusion. In spite of his 
reservations, he regarded “communion with Rome as dearer than 
life.” Thenceforth he devoted himself to persistent reading and 
study, combined with social life. Little indeed came from his 
pen, his only notable publication being a masterly essay in the 
Quarterly Review of Jan. 1878 on “Democracy in Europe”; two 
lectures delivered at Bridgnorth in 1877 on “The History of 
Freedom in Antiquity” and “The History of Freedom in Christi- 
anity^ — these last the only tangible portions put together by him 
of his long-projected “History of Liberty”— and an essay on 
modem German historians in the first number of the English 
Historical Review , which he helped to found (1886). After 1879 
he divided his time between London, Cannes, and Tegernsee in 
Bavaria. Gladstone found him a valuable political adviser, and 
in 1892, when the Liberal Government came in, Lord Acton was 
made a lord-in-waiting. Finally, in 1895, on the death of Sir 
John Seeley, Lord Rosebery appointed him to the Regius Pro- 
fessorship of Modern History at Cambridge. His inaugural lecture 
on “The Study of History,” afterwards published with notes 
displaying a vast erudition, made a great impression ^in the uni- 
versity, and the new professor’s influence on historical study was 
felt in many important directions. He delivered two valuable 
courses of lectures, on the French Revolution and on Modem 
History; but it was in private that the effects of his teaching 
were most marked. The great Cambridge Modern History , though 
he did not live to see it, was planned under his editorship, and all 
who came in contact with him testified to his stimulating powers 
and his extraordinary range of knowledge. He died on June 19, 
1902, being succeeded in the title by his son, Richard Maximilian 

Dalberg Acton, 2nd baron Acton, , . , 

Lord Acton left too little completed ongmal work to rank 
among the great historians. But he was one of the most deeply 


learned men of his time, and he is remembered for his influence 
on others His extensive library, composed largely of books full 
of his own annotations, was bought immediately after his death 
by Andrew Carnegie and presented to John Morley, by whom 
it was forthwith given to the University of Cambridge. 

See Herbert Paul’s excellent Introductory Memoir to the inter- 
esting volume of Lord Acton’s Letters to Mrs. Drew (1904), and ^ the 
authorities cited there ; also Bom Gasquet’s Lord Acton and his Circle 
(1906) and a selection from his correspondence, ed by J. N. Figgis 
and R. V. Laurence, with introduction (1917 seq). J - 
of the Works of Lord Acton, by W. A. Shaw, was t 
Royal Historical Society in 1903. The Edinburgh Review of April 
1903 contains a luminous essay; and a chapter on Acton appears m 
Bryce’s Studies of Contemporary Biography (1903) . Lord Actons 
Lectures on Modern History , ed. by J. N. Figgis and R. V. Laurence, 
appeared in 1906; and his History of Freedom and other Essays and 
Historical Essays and Studies (by the same editors) in 1907. 

ACTON, SIR JOHN FRANCIS EDWARD, Bart. 

(1736-1811), prime minister of Naples under Ferdinand IV , was 
the son of Edward Acton, a physician at Besangon, and was born, 
there in 1736, succeeding to the English title and estates in 1791, 
on the death of his cousin in the third degree, Sir Richard Acton 
of Aldenham hall, Shropshire. He served in the navy of Tuscany, 
and in 1775 commanded a frigate in the joint expedition of Spain 
and Tuscany against Algiers. In 1779 Queen Maria Carolina of 
Naples persuaded her brother the grand-duke Leopold of Tuscany 
to allow Acton to reorganize the Neapolitan navy. He became 
commander-in-chief of both services, minister of finance, and 
finally prime minister. His policy was devised in concert with the 
English ambassador, Sir William Hamilton, and aimed at sub- 
stituting the influence of Austria and Great Britain for that of 
Spain, at Naples, and consequently involved open opposition to 
France and the French party in Italy. In Dec. 1798 he shared 
the flight of the king and queen. For the reign of terror which 
followed the downfall of the Parthenopean republic, five months 
later, Acton has been held responsible. In 1804 he was for a 
short time deprived of the reins of government at the demand 
of France; but he was soon restored to his former position, which 
he held till, in Feb. 1806, on the entry of the French into Naples, 
he had to flee with the royal family into Sicily. He died at 
Palermo on Aug. 12, 1811. 

He left three children, the elder son, Sir Richard, being the 
father of the first Lord Acton. The second son Charles Janua- 
rius Edward (1803-1847), after being educated in England and 
taking his degree at Magdalene college, Cambridge, in 1823, en- 
tered the Academia Ecclesiastica at Rome. He became the secre- 
tary of the congregation of the Disciplina Regolare, and auditor 
of the Apostolic Chamber under Gregory XVI., by whom he 
was made a cardinal in 1842. Cardinal Acton helped to secure 
the increase, in 1840, of the English vicariates-general to eight, 
which paved the way for the restoration of the hierarchy by Pius 
IX in 1850. He died on June 23, 1847. 

ACTON, a municipal borough in Middlesex, England, sub- 
urban to London, 9 mi. W. of St. Paul’s cathedral; served by the 
G.W. Ry., the L.M.S. Ry., and the London Passenger Transport 
board. Pop. (1951) 67,424. Area 3.6 sq mi. The borough, as 
constituted before the boundary adjustments of 1934, forms the 
Ar+o" division and returns one member. The best 

u.’’ .*/l / ' j: ;■ : or its name is from Oak-town, in reference to 
the extensive forest which formerly covered the locality. The land 
belonged from early times to the See of London, a grant being 
recorded in 1220. Henry III had a residence here. At the time 
of the Commonwealth Acton was a centre of Puritanism. Philip 
Nye (d. 1672) was rector; Richard Baxter, Sir Matthew Hale 
(Lord Chief Justice), Henry Fielding, the novelist, and John 
Lindley, the botanist (d. 1865), are famous names among residents 
here. Acton Wells, of saline waters, had considerable reputation 
in the 18th century. Acton was made a municipal borough in 
1921. 

ACT ON PETITION, the term for a part of the procedure in 
the British Probate, Divorce and Admiralty Division, now of 
infrequent occurrence. It was more freely used in the old Ad- 
miralty and Divorce courts before the Judicature Acts. ( See 
Divorce.) 
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ACTS OF THE j-.?CSrL33. . This book of the Bible was 
originally the sequel of the Gospel of Luke. Its separation was due 
to a growing view of the Gospels as a unit of sacred records, to 
which Acts stood as appendix. Historically it is of unique interest 
and value. The Apocryphal Acts of certain apostles, witnessing 
to the impression produced by our Acts, only emphasize this. It 
is the one really primitive Church history, primitive in spirit as 
in substance; apart from it a real picture of the Apostolic age 
would be impossible. With it, the Pauline Epistles are of priceless 
historical value; without it, they would remain bafflingly frag- 
mentary, often even misleading owing to their “occasional” nature 
and emphasis. 

Plan and Aim. — All agree that Acts is the work of an author 
of high literary skill, and that he exercised careful selection in the 
use of his materials, in keeping with a definite purpose and plan. 
It is of moment, then, to discover what these were. Here it is not 
needful to go farther back than F. C. Baur and the Tubingen 
school, with its theory of sharp antitheses between Judaic and 
Gentile Christianity, of which they took the original apostles and 
Paul to be typical. Gradually this position underwent modifica- 
tions, as it became realized that neither Jewish nor Gentile Chris- 
tianity was a uniform genus, and that the apostolic leaders from 
the first stood for mutual understanding and unity. The Tubingen 
school put the needful question, but did not return the correct 
answer because, as Ritschl showed (Alt hath. Kirche , 2nd ed., 
1857), their premises were inadequate. Still the attitude created 
by the theory persists in much that is written about Acts. On the 
whole, however, scholars now look at the book more objectively 
and follow up the hints as to its aim given by the author in his 
opening paragraph (i. 1-11). Thus (1) his second narrative is the 
natural sequel to his first. As the earlier book set forth in orderly 
sequence (/cadets) the providential stages by which Jesus was 
led, “in the power of the Spirit/' to begin the establishment of the 
Kingdom of God, so the later sets forth its extension by means of 
His chosen representatives or apostles. (2) This involves em- 
phasis on the identity of the power, Divine and not merely human, 
visible in the great series of facts from first to last; God’s Spirit 
appears as active throughout. But further (3), the Divine energy 
in the disciples is conditioned by the continued influence and voli- 
tion of their “Lord” at His Father’s right hand in heaven: “Holy 
Spirit” (without the article), the holy power of His personality 
(see xvi. 7 “the Spirit of Jesus”), is the living link between His 
action and theirs (i 2, 4 seq., 8, ii. 1 seq cf. Luke xxiv. 49). 
And (4) the scope of this action is nothing less than all mankind 
(h. 5 seq.), especially within the Roman empire. (5) Finally, as 
we see from the parallel in Luke xxiv. 46-48, the divinely ap- 
pointed method of victory is through suffering (Acts xiv. 22), as it 
was for Messiah himself. This explains the space devoted to the 
tribulations of His witnesses, and their constancy amid them. It 
forms part of the virtual apologia for the absence of that earthly 
prosperity in which the ancient mind was apt to look for Divine 
approval. Moreover the Church’s foes were chiefly Jews, whose 
opposition our author regards as due to blindness to the wider 
reading of their own religion — to which the Holy Spirit had from 
of old been pointing (cf. Stephen’s speech) — and to jealousy of 
those who, by preaching the wider Messianic Evangel, were win- 
ning the Gentiles, and particularly proselytes, in such numbers. 

These, then, seem to be the author’s main motifs: — the univer- 
sality of the Gospel, the jealousy of national Judaism, and the 
Divine initiative , manifest particularly in the gradual stages by 
which men of Jewish birth were led in spite of their own prej- 
udices, to recognize the Divine will in the setting aside of national 
restrictions, alien to the universal destiny of Messiah’s Church. 
The practical moral is the Divine character of the Christian re- 
ligion, as evinced by the manner of its extension in the empire, no 
less than by its original expression in the Founder’s life and death. 
Thus both parts of the author^ work alike tend to produce assured 
conviction of Christianity as of Divine origin (Luke i. 1, 4; Acts 
i. 1 seq.). 

This view gives the book a practical religious aim — a sine qua 
non to any theory of an early Christian writing. In spite of all 
difficulties, this religion is worthy of belief, even though it mean 


opposition and suffering. To meet this source of doubt the author 
holds up the picture of earlier days, when the great Apostle of the 
Gentiles enjoyed protection at the hands of Roman justice.^ It is 
implied that the present distress is but a passing phase, resting on 
misunderstanding; for Christianity, as the true fulfilment of 
Israel’s religion, had once been (and might again be) treated as a 
recognised or lawful (licitaj religion, the more so that it had deep 
kinship with non- Jewish pH'rsonh/c monotheism. Meantime the 
example of apostolic ' . > ■ '-..o.- ' inspire like fidelity. Acts is 

in fact an Apology for the Church as distinct from Judaism, the 
breach with which is accordingly traced with fulness and care. 

From this standpoint Acts no longer seems to end abruptly 
Whether as exhibiting the Divine leading and aid, or as recording 
the normal attitude of the Roman State, the writer has reached 
a climax, “Paulus Romae, apex Evangelii” (Bengel). In keeping 
with this, verses 26-28 of chap, xxviii. are the solemn dose of the 
work, while verses 30, 31 are an appended observation. Yet even 
here, by the final word of all “unmolested,” the writer ends most 
fitly on one of his keynotes. 

The full force of this is missed by those who, rightly rejecting 
the idea that he had in reserve enough history to furnish another 
work, hold that Paul was freed from the imprisonment in which 
Acts leaves him (see Paul). For those, on the other hand, who 
see in the writer’s own comment in xx. 38, uncontradicted by 
what follows, a broad hint that Paul never saw his Epherian 
friends again, the view is open that his end was too well known 
to call for explicit record. Nor would such silence be disin- 
genuous, any more than on the theory that martyrdom overtook 
him later. (The view that Acts was written before Paul’s death 
is excluded by the date of Luke’s Gospel ) To the writer Paul’s 
death (like the horrors of Nero’s Vatican Gardens in 64) was a 
monstrous exception to the rule of Roman policy heretofore 
illustrated. Not even by the Romans themselves were all Nero's 
acts regarded as precedents. 

Authorship. — External evidence, which is early and wide- 
spread (e.g., Irenaeus, Muratorian Canon, Tertullian, Clement), 
all points to Luke, Paul’s companion, probably his physician (Col. 
iv. 14). Evidence for his authorship of the third Gospel counts 
also for Acts. This carries us back at least to the second quarter 
of the 2nd century (Justin, Dial. 103, and Marcion). Nor was 
Luke prominent enough as an associate of Paul for the belief to be 
a mere guess. If, then, the Lucan authorship is to be doubted, it 
must be on internal evidence. The form of the book, however, 
favours Luke, who was of non-Jewish birth (see Col. iv 12-14 
with 10 seq.), and as a physician presumably a man of culture. 
The medical cast of some of its language points the same way. 
This argument, first worked out by Dr. W. K. Hobart, The Medi- 
cal Language of St. Luke (Dublin, 1882), has been urged afresh 
in Harnack’s Luke the Physician (1907), to which reference may 
be made for all matters connected with Lucan authorship. The 
early tradition that this Luke was born in the Syrian Antioch 
suits the way in which the origin of the Antiochene Church and 
its place in the extension of the Gospel are described (see Luke). 
Again, the attitude of Acts towards the Roman empire is just 
what would be expected from a comrade of Paul, but hardly from 
a man who belonged to the next generation. Finally, the 
book itself seems to claim to be by a companion of Paul. In chap, 
xvi. 10 without any previous warning it passes from the third 
person to the first. “But when he saw the vision, straightway 
we sought to go forth into Macedonia.” Thenceforth “we” re- 
emer^es at certain points in the narrative until Rome is reached. 
These parts at least are generally held to imply the narrative of 
an eye-witness. If so, this eye-witness was probably also the 
author of the work; for the style of the “we” passages is the 
same as that of the book as a whole (see Sir J. C. Hawkins in 
Horae Synopticae, 1899, PP- 143-147). In a word, the author of 
Acts was Luke, Paul’s companion during most of his later minis- 
try, and also his “counterpart,” “as a Hellene who yet had personal 
sympathy with Jewish primitive Christianity” (Hamack, op. cit. 
p. 145; see also Luke). 

# Sources. — So far from such a plan and such an author being 
inimical to the quest after the materials used in Acts one may say 
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that, it points the way thereto, while, it keeps literary analysis Acts xv. 20 seq are not at all the same (Harnack [op. cit. pp. 245 
within scientific limits. In their light one feels that the speeches seq ] and others vainly argue that the Abstinences defined for 
in its first part ( e g , that of Stephen) — and indeed elsewhere, too Gentiles were in the original text of Acts xv. 20 purely moral. 

are not “free compositions” of our author, the outcome of and had no reference to Jewish scruples as to eating blood). Nay 
dramatic idealization such as ancient historians like Thucydides or more, if Gal. li. 1-10 = Acts xv , the historicity of the ‘ Relief 
Polybius allowed themselves. The CrrTteNg>, for instance, of visit” of Acts xi. 30, xii. 25, seems excluded by Paul’s narrative 
the early Petrine speeches is such as a Gentile Christian writing before the visit of Gal. ii. 1 seq Accordingly, Sir W. M. Ramsay 

c a d. 80 simply could not have imagined We are forced to and others argue that the latter visit itself coincided with the 

assume the use of early Judaeo-Christian material, akin to that Relief visit, and see in Gal. ii. 10 witness thereto. But why, then, 
implied also in the special parts of the Third Gospel. P. Feme does not Paul refer to the p2iblic charitable object of his visit? 
{Erne vorkanonische U eberlieferung des Lukas , 1891) suggested It seems easier therefore to admit that the visit of Gal. ii. 1 seq. 
that a single document explains this material in both works, as is one unrecorded in Acts, owing to its private nature as prepar- 
far as Acts xii. Others maintain that at any rate two sources ing the way for public developments — -with which Acts is mainly 

underlie Acts i —xii , or even i.-xv. (see A. Harnack, The Acts of concerned. In that case it would fall shortly .before the. Relict 

the Apostles, 162 seq ; and Foakes Jackson and Kirsopp Lake, The visit, to which there may be indirect explanatory allusion in Gal 
Beginnings of Christianity, pt. i. vol. ii 122 seq.). Certainly we can ii. 10 (see further Paul) ; and it will be shown below that such 
discern the presence of traditions of the Jerusalem Church and of a conference of leaders in Gal. ii. 1 seq. leads up excellently both 
the largely Hellenistic Church of Antioch. But it remains a ques- to the First Mission Journey and to Acts xv. (For other views see 

lion whether they reached our author in written form. If he was The Beginnings of Christianity, 273 seq., 321 seq.) 

a careful inquirer (Luke i 3), especially if he was in the habit of We pass next to the Paul of Acts. In his epistles Paul insists 
taking down in writing what he heard from different witnesses, that he was the apostle to the Gentiles, as Peter was to the Circum- 
this may explain the phenomena (including the alleged traces of cision; and that circumcision and the observance of the Jewish 
“Aramaisms ’ ) Luke would have rare facilities for collecting law were of no importance to the Christian as such. But in Acts 
Palestinian materials, varying no doubt in accuracy but all rela- it is Peter who first opens up the way for the Gentiles. It is 
lively primitive, whether in Antioch or in Caesarea, where he Peter w T ho used the strongest language in regard to the intolerable 
probably resided for some two years in contact with Philip the burden of the Law as a means of salvation (xv. 10 seq. cf 1). 
Evangelist and his daughters (xxi. 8). There and elsewhere he Not a word is said of difference between Peter and Paul at Antioch 
might also learn a good deal from John Mark, Peter’s friend (Gal. ii 11 seq). The brethren in Antioch send Paul and Bar- 

(I. Pet. v. 13; Acts xxi. 12). nabas up to Jerusalem to ask the opinion of the apostles and 

In the second or strictly Pauline half, two main theories of the elders; they state their case, and carry back the decision to 
so-called “we” passages are possible: (1) that which sees in them Antioch. Throughout Acts Paul never stands forth as the unbend- 
traces of an earlier document — -whether a travel-diary or a more mg champion of the Gentiles. He seems anxious to reconcile the 
consecutive narrative written later; and (2) that which regards Jewish Christians by personally observing the law of Moses. He 
the “we” as due to the author’s breaking instinctively into the circumcises the semi-Jew, Timothy; and. he performs his vows 
first person plural where he felt himself specially identified with in the temple. He is particularly careful in his speeches to. show 
the history. On the former hypothesis, it is still in debate whether how deep is his respect for the law of Moses. In all this the 
the “we” document lies behind more of the narrative than is letters of Paul are very different from Acts. In Galatians . he 
definitely indicated by the formula in question (e.g., chaps, xiii- claims perfect freedom in principle, for himself as for the Gentiles, 
xv, xxi. 19-xxvi ). On the latter, the presence or absence of “we” from the obligatory observance of the Law; and neither in it nor 
may well be due to psychological causes, rather than to the in Corinthians does he take any notice of a decision reached at 
writer’s mere presence or absence. Sometimes, he nmiy be writing Jerusalem. The narrative of Acts, too, itself implies something 
as a member of Paul’s mission at the critical stages of onward other than what it sets in relief; for why should the Jews hate 
advance (xvi. 10 seq., xx. 5 seq., xxvii. 1 seq.); sometimes rather Paul so much, if he was not in some sense disloyal to their Law? 
as a witness absorbed in his hero’s words and deeds (so “we” There is, nevertheless, no essential contradiction here, only such 
ceases between xx. 15 and xxi. 1). In the former cases the whole a difference of emphasis as belongs to the standpoints and aims of 
“mission” was on the move. the two writers and to different historical conditions. Peter’s 

Historical Value.- — Questions of authorship and sources are function in relation to the Gentiles belongs to early Palestinian 
of moment mainly as bearing on the contents as history (see conditions, before Paul’s distinctive mission had taken shape. 
Beginnings of Christianity, as above, pp. 265-348). Acts falls Once Paul’s apostolate— parallel with the more collective aposto- 
into two distinct parts. The first (L— xii.) deals with the church late “the Twelve”— has proved itself by tokens of Divine approval, 
in Jerusalem and Judaea, and with Peter as central figure— at any Peter and his colleagues frankly recognize the distinction of 
rate in chaps, i.-v. The difficulty here is that we have but few the two missions, and are anxious only that the two shall not fall 
external means of testing the narrative (see further, Date). Some apart by religiously and morally incompatible usages (Gal. ii. 10, 
of it may have suffered partial transformation in oral tradition cf. Acts xv.). Paul, on his side, clearly implies that Peter felt 
before reaching our author; e.g., the nature of the Tongues at that the Law could not justify (Gal. ii. 15 seq.), and argues that it 
Pentecost does not accord with what we know of the gift of could not now be made obligatory in principle (cf. “a yoke,” 
“tongues” generally. The second part pursues the history of the Acts xv. 10) ; yet for Jews it might continue for the time (pend- 
apostle Paul; and here we can compare it with his Epistles. The ing the Parousia) to be seemly and expedient, especially for the 
result is a general harmony, without any trace of direct use of sake of non-believing Judaism. To this he conformed Ms own 
these letters; and there are many minute coincidences. But there conduct as a Jew, so far as his Gentile apostolate was not involved 
are also two remarkable exceptions. These are, the account given (I Cor. ix. 19 seq.). There is no reason to doubt that Peter 
by Paul of Ms visits to Jerusalem in Galatians as compared with largely agreed with him, since he acted in this spirit in Gal. ii. 11 
Acts; and the nature of his mission, as it appears in Ms letters seq., until coerced by Jerusalem sentiment to draw back for ex- 
and in Acts. pediency’s sake. This incident it did not fail within the scope of 

In regard to the first point, differences as to Paul’s movements Acts (see above) to narrate, since it had no abiding effect on the 
before Ms return to his native province of Syria-Cilicia (see Church’s extension. As to Paul’s submission of the issue in Acts 
Paul) can be explained by the different interests of Paul and our xv. to the Jerusalem conference, Acts does not imply that Paul 
author respectively. But what of the visits of Gal. ii. 1-10 and would have accepted a decision in favour of the Judaizers, though 
Acts xv.? If they refer to the same occasion, as is usually assumed, he saw the value of getting a decision for his own policy in the 
it is hard to see why Paul should omit reference to the public quarter to which they were most likely to defer. If the view that 
occasion of the visit and to the public vindication of Ms policy, he already had an understanding with the “Pillar” Apostles, as 
But in fact the issues of the visits, as given in Gal. ii. 9 seq. and recorded in Gal. ii. 1-10 (see further Paul), be correct, it gives 
1— K 
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the best of reasons why he was ready fco enter the later public 
Conference of Acts xv, Paul’s own “free” attitude to the Law, 
when on Gentile soil, is just what is implied by the hostile rumours 
as to his conduct in Acts xxi. 21, which he was glad to disprove 
as at least exaggerated (ib. 24 and 26). What is clear is that such 
lack of formal accord as here exists between Acts and the Epistles 
tells against its author’s dependence on the latter,* and so favours 
his having been a comrade of Paul himself. 

Speeches* — -The speeches in Acts deserve special notice. An- 
cient historians (like many of modern times) used the liberty of 
working up in their own language the speeches recorded by them. 
They did not dream of verbal fidelity; they preferred to mould a 
speaker’s thoughts to their own methods of presentation. Besides 
this, some did nqt hesitate, for vividness’ sake, to give to their 
characters speeches which were never uttered. Now how far has 
the author of Acts followed these practices? Some of its speeches 
are evidently bare summaries. Others claim to be reports of 
speeches really delivered. But all have been passed through one 
mind, and some mutual assimilation in phraseology and idea may 
well have resulted They are, moreover, all of them, mere ab- 
stracts. Yet these circumstances, while inconsistent with verbal 
accuracy, do not destroy authenticity; and in most cases (e.g. xiv. 
15-17) there is a varied appropriateness, as well as an allusiveness, 
pointing to good information ( see under Sources). There is no 
evidence that any speech in Acts is the free composition of its 
author, without either written or oral basis, and in general he 
seems nearer than most ancient historians to the essentials of 
historical accuracy. 

Miracles. — Objections to the trustworthiness of Acts on the 
ground of its miracles require to be stated more carefully than 
has usually been the case especially as bearing on authorship. For 
the idea of the “miraculous” or supernormal is hardly if at all, 
less marked in the “we” sections (where efforts to dissect it out are 
fruitless) than in the rest of the work. The scientific method, 
then, is to consider each “miracle” on its own merits, according as 
we may suppose that it has reached our author more or less 
directly. But even the form in which the gift of Tongues at 
Pentecost is conceived does not exclude Luke’s authorship, since 
it may have stood in his source; and the first outpouring of the 
Messianic Spirit may soon have come to be thought of as unique 
by some Jewish Christians, parallel in form to the Rabbinic tra- 
dition as to the inauguration of the Old Covenant at Sinai (cf. 
Philo, De decern oraculis , 9, 11, and the Midrash on Ps. Ixviii. 11). 

As to such historical difficulties in Acts as still remain, there 
are various possibilities of mistake intervening between the facts 
and the accounts which reached its author, at second or even third 
hand ( see further under Date). Also recent research in antiquity 
has tended to verify such parts of the narrative as can be tested, 
as Sir W. M. Ramsay in particular has shown. The proofs of 
trustworthiness extend also to the theological sphere. What was 
said of the Christology of the Petrine speeches applies to the 
whole conception of Messianic salvation, the eschatology, the idea 
of Jesus as equipped by (the) Holy Spirit for His Messianic 
work. These and other forms of very primitive witness in Acts 
have not indeed the value of shorthand notes or even of abstracts 
based thereon. But they suggest that our author gave a faithful 
account of such words and deeds as had come to his knowledge. 
The perspective of the whole is no doubt his own; and as his 
materials furnished but few hints for a continuous narrative, 
this perspective, especially in things chronological, may sometimes 
be faulty. Yet when one remembers that by a.d. 70-80 it must 
have been a matter of small interest by what tentative stages 
the Messianic salvation was first extended to the Gentiles, it is 
surely surprising that Acts enters into any detail on the subject, 
and is not content with a summary account such as the mere 
logic of the matter would naturally suggest. 

“Study of Sources” (Quellenkritik ) , then, solves many diffi- 
culties in the way of treating Acts as an honest narrative by a 
companion of Paul. In addition, we may also count among recent 
gains a juster method of judging such a book. For among the 
results of the Tubingen criticism was what Dr. W. Sanday called 
“an unreal and artificial standard, the standard of the 19th cen- 


tury rather than the 1st, of Germany rather than Palestine, of 
the lamp and the study rather than of active life.” This has a 
bearing, for instance, on the differences between the three accounts 
of Paul’s conversion in Acts. In the recovery of a more real 
standard, we owe much to men like Mommsen, Ramsay, Blass 
and Hamack, trained amid methods and traditions other than 
those which had brought the constructive study of Acts almost 
to a deadlock. Nor have the results of recent similarly jealous 
suspicion (of which Loisy is the type) won any wide consensus 
among scholars. 

Date. — External evidence points to the existence of Acts at 
least as early as the opening years of the 2nd century. The traces 
of it in Polycarp and Ignatius, when taken together, are highly 
probable; and the resemblance of Acts xiii 22, and I Clem, xvni 
1, in features not found in the Psalm (Ixxxix 20) quoted by each, 
can hardly be accidental (see The N T. with Apostolic Fathers, 
48 seq ). That is, Acts was probably current in Rome as early as 
cad 95. With this view internal evidence agrees. In spite of 
some advocacy of a date prior to a.d 70, the bulk of critical 
opinion is against it. The prologue to Luke’s Gospel implies the 
dying out of eye-witnesses as a class. Many support a date about 
ad. 80; some prefer 75 to 80; while a date even before 75 seems 
possible. Of the reasons for a date in one of the earlier decades 
of the 2nd century, as argued by the Tubingen school, most are 
now untenable. Among these are the supposed traces of ?nd- 
century Gnosticism and “hierarchical” ideas of organization; while 
the argument from the relation of the Roman state to the Chris- 
tians has been turned by Ramsay into proof of an origin prior 
to Pliny’s correspondence with Trajan, c. 112. Another fact tells 
against a 2nd-century date, viz. the failure of a writer devoted to 
Paul’s memory to avoid seeming conflict witfc his Epistles. If, 
indeed, Acts uses the later works of Josephus, we should have to 
place it about A d. ioo. But this is far from proved. 

Three points of contact with Josephus in particular are cited 
(1) The circumstances attending the death of Herod Agrippa I 
in ad 44. Here Acts xii. 21-23 is largely parallel to Jos. Antt 
xix 8. 2 , but the latter adds an omen of coming doom, while Acts 
alone gives a circumstantial account of the occasion of Herod’s 
public appearance. Hence the parallel, when analysed, tells against 
dependence. So also with (2) the case of the Egyptian pseudo- 
prophet in Acts xxi. 37 seq., Jos. Jewish War , ii. 13 5, Antt . xx. 
8. 6; for the numbers do not agree with either of Josephus’s 
rather divergent accounts, while Acts alone speaks of Sicarii 
With these instances in mind, it is best to regard (3) the curious 
resemblance in v 36 seq and Jos. Antt. xx. 5. 1 as to the order in 
which Theudas and Judas of Galilee are referred to in both as 
accidental, the more so that again there is difference as to num- 
bers. There may well have been another Theudas, in the period 
of many tumults after the death of Herod the Great to which 
Josephus refers in Antt. xvii. 10. 4, whom as a pseudo-Messiah 
on so small scale he might not think worth while mentioning after 
a.d. 70; whereas to Gamaliel the case was not long before his own 
time (“before these days”). Further, to make out a case for de- 
pendence, one must assume the mistaken order in Gamaliel’s 
speech as due to gross carelessness in the author of Acts Such 
a mistake, if really there, was far more likely to arise in ora] 
transmission of the speech, before it reached Luke at all. 

Plaee. — The place of composition is still an .open question. 
Rome and Antioch have been in favour; and Blass combined both 
views in his theory of two editions ( see further, Text). But internal 
evidence points to the Roman province of Asia, and the neigh- 
bourhood of Ephesus. Note the confident local allusion in xix. 
9 to “the school of Tyrannus” — not “a certain Tyrannus,” as in 
the inferior text— and in xix. 33 to “Alexander”; also the very 
minute topography in xx. 13-15. Affairs in that region, including 
the future of the church of Ephesus (xx. 28-30), are treated as 
though they would specially interest “Theophilus” and his circle; 
also an early tradition makes Luke die in the adjacent Bithynia. 
An apologia for the Church against the Synagogue’s attempts to 
influence Roman policy to its harm would be much to the point in 
“Asia” (cf. Rev. ii. 9 , iii. 9, and Sir W. M. Ramsay, The Letters 
to the Seven Churches, ch. xii.). 
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Text. The apparatus criticus of Acts has grown considerably 
of recent years; mainly in one direction, that of the so-called 

Western text. 55 This misleading term really stands for a glossing 
or paraphrastic text, comparable to a Targum on an Old Testa- 
ment book, which became very widespread, in both east and west, 
for some 200 years or more from early in the 2nd century. The 
sifting, however, of the readings in ah our witnesses (mss., ver- 
sions, Fathers) has not yet gone far enough to yield final results 
as to the history of this text— what in its extant forms is primary, 
secondary, and so on. Beginning" only have been made towards 
grouping our authorities ; H Ropes 5 fine study in Beginnings 
of Christianity , pt. L, vol iii. pp. ccxv.). Assuming, however, that 
the original form of the “Western” text had been reached, the 
question of its historical value, i e. its relation to the original text 
of Acts, would remain On this point the highest claims were made 
by Blass (1894 and later), who held that both the “Western 55 text 
of Acts (styled the / 3 text) and its rival, the text of the great 
uncials (the a text), are due to the author’s own hand; and that 
the former (Rcifian) is more original than the latter (Antiochene); 
but the theory (as Ropes shows) is untenable. Sir W. M. Ram- 
say pointed the way to sounder views. Already in The Church in 
the Roman Empire (1893) he held that the “Western” text in the 
Codex Bezae rested on a recension made not later than about the 
middle of the 2nd century. Though “some at least of the altera- 
tions in Codex Bezae arose through a gradual process,” the revision 
as a whole was the work of a single reviser. His aim, in suiting the 
text to the views of his place and time, was to make it at once 
more intelligible and more complete. In his later work, St. Paul 
the Traveller and the Roman Citizen (1895), Ramsay’s views 
gained in breadth by looking beyond the Bezan text to the “West- 
ern” text as a whole. 

But all earlier work on the text of Acts is summed up and im- 
proved in Ropes’ monumental edition (as above). Generally 
speaking, the text as printed by Westcott and Hort, on the basis 
of the earliest mss. ($B), seems in Acts, as elsewhere, to be nearest 
to the autograph: the “Western” text, even in its earliest form, 
was -a deliberate revision. This does not mean that it has no his- 
torical value of its own. Certain of its readings ( e.g . xi. 28, xii. 
10) may even date from the end of the 1st century and preserve 
living memories. But their value is mainly that of an early com- 
mentary, and lies in the light cast on ecclesiastical thought in cer- 
tain quarters and epochs. Acts, from its very scope, was least likely 
to be viewed as sacrosanct in its text. Indeed there are signs that its 
uxidogmatic nature caused it to be comparatively neglected at 
certain times and places, as, e.g., Chrysostom explicitly witnesses. 

Bibliography. — An account of the extensive literature that has 
gathered round Acts may be found in R. J. Knowling’s ed. in The 
Expositor’s Greek Testament vol. ii (1900), and :r. his Testimony of 
Si Paul to Christ (1905) ; C. Clemen, Die /lpos:e:gesch. im Lichte der 
neueren Forschungen (Giessen, 1905); A. Rarnack, Acts of the 
. t introduction to the N.T. (1911 and 

Foakes Jackson and Kirsopp Lake, The 
’ >' - * „ pt i. (1920-28); H. J. Cadbury, The 

d\./ ■ c Luke-Acts (1927). (J. V. B.) 


ACTUALITY THEORY is the view that the real is not 
a thing or a state at rest, but an activity or a process. 

In philosophy the theory is as old as Heraclitus who conceived 
ultimate reality as an incessant becoming, not as static being. In 
modern philosophy Spinozism may be regarded as a form of this 
theory. For, notwithstanding the important place which the con- 
ception of “substance” holds in the philosophy of Spinoza, Spinoz- 
ism when correctly interpreted is essentially dynamic, not static, 
in character. Of subsequent philosophers the following (among 
others) may be regarded as upholders of the actuality theory in 
some form or other. Fichte conceived of the real as the infinite 
activity of the absolute ego. Hegel regarded it as an absolute 
process, a kind of dialectical evolution. Schopenhauer described 
it as volitional activity or striving. Wundt likewise thought of 
reality as a complex of volitional activities or processes. For 
Bergson “there are no things, only activities” ( Creative Evolu- 
tion). Of philosophical men of science Mach, Ostwald, and White- 
head (among others) may be claimed as supporters of the actuality 
theory. Indeed the whole drift of present day science is to regard 


“events” rather than “things” as the ultimate components of the 
world of reality. 

In psychology the actuality theory is mainly concerned with 
the nature of the soul or mind. According to the popular view, 
which is also supported by many psychologists, the mind or soul 
is a substance, an abiding something which owns the mental ex- 
periences of knowing, feeling, and willing, or which exercises these 
activities. As against this “substantial” view of the soul, the 
actuality theory in psychology treats the soul as just the complex 
or system of these activities, experiences, or processes, and no 
more. The view appears to be as old as Protagoras and Aristotle. 
It is quite explicit in Spinoza, for whom the human soul is just 
a complex of ideas, and ideas are not dead, static pictures on a 
canvas, but living activities. Hume likewise stated that Ms in- 
trospective attempt to catch a glimpse of his soul revealed to 
him nothing but “a bundle” of sensations, etc. Of modern psy- 
chologists, Fechner, Hoff ding, James, Baldwin, Ebbinghaus, Sully, 
and Wundt (among others) may be classed among the supporters 
of the actuality theory, while other psychologists are more or less 
in sympathy with it, though they regard the whole question as 
pertaining to philosophy rather than to psychology. On one point, 
however, all modem psychologists are agreed, namely, that mental 
experiences are essentially events, activities, or processes, not 
states. And this agreement is largely the result of the contention 
of the upholders of the activity theory. 

ACTUARY. The name of actuarius, sc. scriba , in ancient 
Rome, was given to the clerks who recorded the Acta Publica of 
the senate, and also to the officers who kept the military accounts 
and enforced the due fulfilment of contracts for military supplies. 
In its English form the word has undergone a gradual limitation 
of meaning. At first it seems to have denoted any clerk or regis- 
trar ; then more particularly the secretary and adviser of any joint- 
stock company, but especially of an insurance company; and it 
is now applied specifically to one who makes those calculations 
as to the probabilities of human life upon which the issuance of 
life insurance and annuity contracts depend. 

In the life insurance companies of the U.S., Canada, and Great 
Britain, the actuarial departments are large and the position of the 
actuary important. 

In the United States there are two scientific organizations for 
the promotion of actuarial science embracing members from 
Canada also. 

One is the Actuarial Society of America, founded in 1889, with 
headquarters in New York. The other is the American Institute 
of Actuaries, founded in 1909, with headquarters in Chicago. 

Admission to membership is by examination, and beginning in 
1938 the two organizations adopted the practice of having identical 
examinations, set by a joint committee. The mathematical parts 
of the examinations include advanced algebra with special empha- 
sis upon the theory of probability, the theory of compound inter- 
est, . finite differences, the differential and integral calculus, and 
statistics. The other parts of the examinations include the ap- 
plication of mathematics to life contingencies, the compilation of 
tables of mortality, disability, sickness, accident, etc., the under- 
writing of risks, life insurance accounting, the theory of banking 
and finance, the investment of life insurance funds, and the law 
as it relates to life insurance contracts. 

In Great Britain there are two actuarial organizations — one, the 
Institute of Actuaries founded in 1848, with headquarters at 
Staple Inn Hall, London, and the other, the Faculty of Actuaries, 
founded in 1856, with headquarters in Edinburgh. Both are incor- 
porated by royal charters and admission to each is by examination. 

In 1895 the first International Congress of Actuaries was held in 
Brussels. 

(See also Insurance, Articles on.) (M. A. L.) 

ACUNA, CHRISTOVAL DE (1597-6. 1676), Spanish 
Jesuit missionary and explorer, was bom at Burgos in 1597. He 
was sent on mission work to Chile and Peru, where he became 
rector of the college of Cuenca. In 1639 he accompanied Pedro 
Texiera in his second exploration of the Amazon, in order to take 
scientific observations, and draw up a report for the Spanish 
Government. The journey lasted ten months; on the explorer’s 
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arrival in Peru, Acuna prepared his narrative, while awaiting 
a ship for Europe. The king of Spain, Philip IV., received the 
author coldly, and it is said even tried to suppress his book, fear- 
ing that the Portuguese, who had just revolted from Spain 
(1640), would profit by its information. Eventually Acuna re- 
turned to South America, where he died, probably soon after 
1675. His Nuevo Descubrimiento del Gran Rio de las Amazonas 
was published at Madrid in 1641; French and English transla- 
tions (the latter from the French), appeared in 1682 and 1698. 

ACUPH.E 1 SUS.lt. the name given to a method of stopping 
bleeding from an artery by passing a needle through the tissue 
so that the vessel is compressed loop of wire may be passed 
around the free ends of the needle so that there is more pressure. 
The method was advocated by Sir J. Y. Simpson. 

AZ "A CTJulT, a form of surgical procedure, per- 
formed by pricking the part affected with a needle. It has long 
been used by the Chinese in cases of headaches, lethargies, con- 
vulsions, colics, etc. It is also used to obtain fluid, through a 
hollow needle, for its help in making a diagnosis. It is known as 
tapping. 

ADA, a village of Hardin county, 0 , U.S., on the Pennsyl- 
vania railroad, 15 mi. E. of Lima. Pop. (1950) 3,629; it lies on the 
watershed between the Ohio river and the Great Lakes, in a rich 
agricultural district. 

Chief manufactures are athletic goods, sheetmetal products, 
lumber and flour. The village is the seat of the Ohio Northern 
university (Methodist). 

ABA, a city of Oklahoma, 85 mi. S.E. of Oklahoma City; 
served by the Santa Fe, the Frisco and the Oklahoma City-Ada- 
Atoka railways. Pop. (1950) 15,935. Ada is the county seat of 
Pontotoc county, which produces natural gas and petroleum, cot- 
ton, grain, livestock, sweet potatoes, peanuts and alfalfa; and has 
deposits of rock asphalt, glass sand, pottery clay, lead, zinc and 
other minerals. The city has cotton gins and compresses; feed 
and com mills; cement, stone crushing, pottery and glassworks; 
brickyards and grain elevators. It is the seat of the East Central 
State college (1909). The city was incorporated in 1901. It has 
a council-manager form of government. 

ADAB (modern Bismaya), an ancient town in Mesopotamia, 
in 32 0 N., 45 0 30' E , 25m. S. of Nippur. It was supplied by a 
canal which passed through the city and irrigated the country, 
eventually falling into the Shatt al Hai. In the centre of the city 
the canal divided to form an island on which stood the temple of 
the mother Goddess Aruru, to whose cult the city was devoted. 
There are a succession of periods on the mound which rises 50ft. 
above the plain: 2 to 3 ft. below the platform of Ur Engur are the 
buildings of the kings of Akkad; 10ft. below are the plano-convex 
bricks of Unnina; 10ft. lower are buildings made of limestone 
blocks, which were used before the days of brickmaking. At a 
depth of 48ft. the excavators found thin unpainted wheel-made 
pots. The Ziggurat or temple tower is pre-Sargonic and one of the 
oldest in Sumer. One of the most remarkable finds was the head 
of a Semite in white marble. 

The city appears to have enjoyed a restricted independence at 
the time of the kings and patesis of Lagash. The kings of Akkad 
and Ur certainly devoted a good deal of attention to the city, 
probably owing to its religious cults. 

See E. J. Banks, Bismaya or the Lost City of Adab (1912); S. 
Langdon, in Cambridge Ancient History, vol i. 1923. 

ABABAZAR or Adapazarx, an important commercial town 
in the Izmir vilayet of Turkey, situated on the old military road 
from Constantinople to the east, and connected by a branch line 
with the Anatolian railway. Pop. (1945) 29,386. There are silk 
and linen industries and an export of tobacco, walnut-wood, co- 
coons and vegetables for the Istanbul market. 

See V. Cuinet, Turquie d’Asie (Paris, 1890-1900). 

AD AD, the name of the storm-god in the Babylonian-As- 
syrian pantheon, who is also known as Ramman (“the thunderer”). 
It seems that Ramman was the name current in Babylonia, 
whereas Adad was more common in Assyria. A god Hadad, a 
prominent deity in ancient Syria, is identical with Adad, whose 
name is therefore, an importation into Assyria from Aramaic 
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districts. Ramman is identical with Rimmon, known to us from 
the Old Testament as the chief deity of Damascus. The cult 
of a specific storm-god in ancient Babylonia is vouched for by 
the occurrence of the sign Im — the “Sumerian” for Adad-Ram- 
man — as an element in proper names of the old Babylonian 
period. Through Aramaic influences in Babylonia and Assyria he 
was identified with the storm-god of the western Semites. The 
designation Amurru is also given to this god in the religious 
literature of Babylonia, which describes him as belonging to the 
Amorite district. 

On the one hand he brings on the rain in due season, and 
causes the land to become fertile; on the other hand, by the 
storms that he sends, he brings havoc and destruction. He is 
pictured on monuments and seal cylinders with the lightning 
and the thunderbolt, and in the hymns the sombre aspects of the 
god on the whole predominate. His association with the sun-god, 
Shamash, imbues him with some of the traits belonging to a solar 
deity. In the theological lists he follows Shamash. At Erech 
in the south and Assur in the north Adad is intimately associated 
with Anu, the sky god. In Syria Hadad is hardly to be distin- 
guished from a solar deity. In Babylonia and Assyria Shamash 
and Adad became in combination the gods of oracles and of 
divination in general. In the annals and votive inscriptions of the 
kings, when oracles are referred to, Shamash and Adad are always 
named as the gods addressed, and their ordinary designation in 
such instances is bele biri, “lords of divination.” The consort of 
Adad-Ramman is Shala, while as Amurru his consort is called 
Ashratum. 

In magic rituals the symbol of Ramman is the cypress, and 
his sacred number is “six,” consequently the sixth day of each 
month was sacred to him. The principal seat of the old Sumero- 
Babylonian cult of the thunder god was Mum (ki), which has 
not been located, and the cult is mentioned in connection with 
the cities Padda, Akus, Simurri and Halbaba, all unknown and 
certainly unimportant places; but a great temple to him and Anu 
has been excavated at Assur. 

See the special study on this deity by Hans Schlobies, Das akkadische 
Wettergott in Mesopotamien (1925) ; also the article Babylonian and 
Assyrian Religion. 

ADAEV, now Chapaev, region of the Kazakh Soviet Socialist 
Republic. Area 117,114 sq.mi. Pop. 136,000 (urban 3,012). The 
area includes the Ust Urt plateau (700 ft.) in the south, and the 
low plain to the north of it which apparently once linked the 
Aral seas, and which is studded with salt lakes with 

u ■ 1 evidence of this link. The soil is either gravelly 

and stony desert or alkaline and gypsiferous gray soil, so that 
vegetation is sparse. The nomad Kirghiz tribes are mainly herds- 
men. The administrative centre is Chapaev. Fort Shevchenko, 
formerly Alexandrovsk on the Mangishlak peninsula, has a fishing 
industry (including seal fishery) and exports Glauber salts ob- 
tained from the shores of Kara Bugaz bay. On Mangishlak penin- 
sula there is evidence of naphtha, ozokerite and bitumen deposits; 
also coal deposits were found there in 1940. In the northwest the 
province extends northward in a narrow strip nearly to lat. 50° 
N., and thus includes the naphtha area round Uilsk, where the 
population is mainly Russian and Tatar. Apart from this strip, 
the region is semi-desert; there is no railway. 

ADAGIO, a term in music to indicate slow time; also a slow 
movement in a symphony, sonata, etc., or an independent piece, 
such as Mozart’s pianoforte, “Adagio in B minor.” The diminutive 
form adagietto means somewhat less slow than adagio . 

ADAIR, JOHN (d. 1722), Scottish surveyor and map-maker 
of the 17th century. In 1703 he published the first part of his 
Description of the Sea-coasts and Islands of Scotland, for the 
use of seamen. The second part never appeared. Some of his 
work is preserved in the Advocates’ Library (now the National 
Library of Scotland) at Edinburgh and in the King’s Library of 
the British Museum, London. 

ADALBERON or ASCELIN (d. 1030 or 1031), French 
bishop and poet, studied at Reims and became Bishop of Laon 
in 977. When Laon was taken by Charles, Duke of Lorraine, in 
988, he was put into prison, whence he escaped and sought the 
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protection of Hugh Capet, King of France. Winning the confi- 
dence of diaries of Lorraine and of Arnulf, Archbishop of 
Reims, he was restored to his see, but he betrayed Laon, together 
with Charles and Arnulf, into the hands of Hugh Capet. He died 
on July 19, 1030 or 1031 Adalberon wrote a satirical poem in the 
form of a dialogue dedicated to Robert, King of France, in which 
he showed his dislike of Odilo, Abbot of Cluny, and his followers, 
and his objection to persons of humble birth being made bishops. 
The poem was first published by H Valois in the Carmen pane - 
gyricnm in laudem Berengarii (Paris, 1663), and in modem times 
by J. P Migne in the Patrologia Latina , tome cxli. (Paris, 1844). 
Adalberon must not be confounded with his namesake, Adal- 
beron, Archbishop of Reims (d 98S or 989). 

Bibliography — See Richer, Historiarum libri in. et tv. which 
appears in the Monumenta Germaniae historic, Scvpio~es Band in 
(Hanover and Berlin, 1826-92). A. Qlleris, Oeuvres Gerbert pape 
sous le nom de Sylvestre 11. (Pans, 1867); Histoire htteraire de la 
France, tome vn. (Pans, 1865-69). 

ADALBERT (c. 700), English saint, possibly a grandson of 
Oswald, king of Deira, was sent with St. Willibrord on a mission to 
the Frisians, and is said to have been the first archdeacon of 
Utrecht. In about 702 he went to preach in north Holland, where 
he built a church at Egmont. He is supposed to have died in 705, 
on June 25, and until the early 18th century that day was still 
kept sacred to his memory, as patron saint, in the village of Eg- 
moit. A life of Adalbert was compiled in the 10th century, by 
some monks in the diocese of Treves, and one by a monk at Eg- 
mont in the 12 th century. 

ADALBERT or ADELfiERT (c. 1000-1072), German 
archbishop, was the son of Frederick, count of Goseck, a member 
of a noble Saxon family. Adalbert stood high in the favour of 
Henry III., whom he accompanied on many expeditions into Hun- 
gary, Italy, Slavonia and elsewhere. It is said that he might have 
been made Pope but that he saw greater possibilities of power and 
influence in northern Germany. In 1045 he was appointed arch- 
bishop of Hamburg-Bremen, his province including the Scandi- 
navian countries, as well as the larger part of North Germany. 
He moved the seat of the bishopric from Bremen to Hamburg, 
sent missionaries to Finland, Greenland and the Orkney Islands, 
and aimed at making Bremen a patriarchal see for northern 
Europe, with 1 2 suffragan bishoprics. 

He consolidated and increased the estates of the church, exer- 
cised the powers of a count, denounced simony, and initiated 
flnancial reforms. The presence of this powerful and active per- 
sonality was greatly resented by the Saxon duke of the north, 
Bernard II., who regarded him as a spy sent by Henry. Adalbert 
gave substantial help to the emperor in the struggle with Baldwin, 
count of Flanders, by concluding a treaty (1049) with Sweyn of 
Norway and Denniark, who sent a fleet to the Netherlands coast. 
The archbishop’s ambition to secure ecclesiastical control of 
northern Europe was furthered in 1052 by a papal brief which 
put all the Christians of the north, from the Icelanders in the 
west to the Finns in the east, under the see of Bremen. Adalbert 
himself became papal legate for the north. For a time his ecclesi- 
astical pretensions estranged Sweyn, but in the end the Norwegian 
king acquiesced. 

Adalbert, who wished to free his lands entirely from the au- 
thority of the duke, Bernard II., aroused hostility by an attack 
on the privileges of the great abbeys, and after the emperor’s 
death in 1056 his lands were ravaged by Bernard. He took a 
leading part in the government of Germany during the minority 
of Henry IV., and was styled patronus of the young king, over 
whom he exercised considerable influence. Having accompanied 
him on a campaign into Hungary in 1063, he received large gifts 
of crown estates and obtained the office of count palatine in Sax- 
ony. His power aroused so much opposition that in 1066 the king 
was compelled to assent to his removal from court. In 1069 he 
was recalled by Henry, when he made a further attempt to con- 
solidate a northern patriarchate, which failed owing to the hos- 
tility of the papacy and the condition of affairs in the Scandi- 
navian kingdoms. He died at Goslar, and was buried in the cathe- 
dral which he had built at Bremen. Adalbert was a man of large 
ideas and a strong, energetic character. He fortified and improved 
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Bremen, and it was called the New Rome by his biographer, 
Adam of Bremen 

See Adam of Bremen, Gesta Hammenburgensis 
edited by J M Lanpenberg, m the Monumenta 'A v <: '*• ‘ r ' ) lt 'V 
Scriptores , Band vn. (1826-92); C CrrcrVzem Erzbtsckoj 

von Hamburg und die Idee ernes .T.*- i (1854). 

ADALBERTS originally Voytech (c. 950-997), known as 
the apostle of the Prussians, the son of a Bohemian prince, was 
bom at Libice (Lobnik, Lubik). He was educated at the mon- 
astery of Magdeburg; and in 983 was chosen bishop of Prague 
The extreme seventy of his rule repelled the Bohemians, whom he 
vainly strove to wean from their national customs and pagan 
rites Discouraged by ill success, he withdrew to Rome until 993, 
when, m obedience to the Pope, he returned to his own people. 
Finding little amendment, however, in their course of living, he re- 
turned to Rome, and obtained permission from tbe Pope to 
devote himself to missionary labours in N. Germany and Poland 
While preaching in Pomerania he w r as assassinated by a heathen 
priest. 

See U. Chevalier, Repertoire des sources hisloriques du moyen age, 
Bio -Bibl. (1005); Bollamd, Acta Sanctorum, April 23; H. G. Voigt, 
Adalbert von Prag (1898), a thoroughly exhaustive monograph. 

AD ALIA, the ancient Attaleia ( q.v ) (med. Antaliyah; the 
crusaders’ Sat aha ), the largest seaport on the south coast of 
Asia Minor, Turkey, though in point of trade second to Mersina. 
The unsuitability of the harbour for modern steamers, the bad 
anchorage outside and the extension of railways from Smyrna 
greatly lessened its former importance as an emporium for west 
central Anatolia, although it retains considerable importance as 
the administrative capital of a rich and isolated vilayet. Adalia 
played a considerable part in the mediaeval history of the Levant. 
Kilij Arslan had a palace there The army of Louis VII sailed 
thence for Syria in 1148, and the fleet of Richard of England 
rallied there before the conquest of Cyprus Conquered by the 
Seljuks of Konia, and made the capital of the province of Tekke, 
it passed after their fall through many hands, including those of 
the Venetians and Genoese, before its final occupation by the 
Ottoman Turks under Murad II (1432). The port is served by 
coasting steamers of the local companies only. Adalia is an ex- 
tremely picturesque, but ill-built and backward place. Popula- 
tion (1950) 27,478. 

See C. Lanckoronski, Villes de la Pamphylie et de la Pisidie, L 
(1890). 

ADAM, the Hebrew word for “man”; when used without 
the article implying the human species (e.g , Gen. i. 26 and the 
familiar phrase “son” or “sons of man,” ie. t a human being or 
human beings), with the article a human individual, correspond- 
ing generally to the Latin homo and the Greek avdpooiros. (The 
absence of the article in Gen. ii. 20b and iii. 17 is probably acci- 
dental, being due to the vocalization of the Hebrew text, not to 
its original consonants.) But in Gen. ii. 25 and v. 1 it may be 
a proper name, applied to the first man created. It is certainly 
in this sense that the word is employed in Gen. v. 2-6, and so it 
has been generally used, in the popular language both of Jews 
and of Christians. 

The narrative of Gen. i. in giving an account of the “creation” 
of man does not necessarily imply that a single pair only was 
thus formed at the first. Throughout that chapter the impression 
the reader receives is that a large number of individuals in each 
species come into being at once. This, however, in its present 
form, is the later of the two narratives of creation, though it is 
probably a revision of a very ancient tradition, going far back 
behind the earliest appearance of Israel as a nation, and based 
on that common stock of thought which spread from Meso- 
potamia over western Asia before the middle of the 2nd millen- 
nium B.C. 

With the narrative in Gen. ii. 4-25 — the earlier in its present 
form — the case is different. Here we have most certainly the 
theory that all humanity is sprung from a single pair, a “man” 
and his “woman.” The narrative is naive in its detail and ele- 
mentary in its theology. There is no account^ of the creation of 
the earth, or speculation as to how it came into being; it is 
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assumed. There is, however, no life, whether animal or vegetable, 
and the ordinary processes of the weather have not yet begun. 
The clayey soil is moistened by “mist,” and from this material 
“Yahweh,” afterwards to be the God of Israel, models the figure 
of a man. Then He breathes into his nostrils, and so — breath being 
regarded as one of the primary “givers of life” — -brings to life 
this earthen model. The next problem is what to do with this 
living toy, and Yahweh makes a proper home for him by planting 
a garden and making all kinds of useful trees grow in it. There is 
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more to be done, the man’s needs are far from being satisfied, 
for he will require suitable companionship. It is not enough that 
he should exist alone, and experiment alone can show what will 
satisfy him. 

Yahweh’s first attempt at providing a suitable companion fol- 
lows the method by which the man himself has been made. All 
kinds of forms are modelled from the wet clay, and brought be- 
fore the man. At the sight of each he makes some sound, and 
the sound, expressing as it does the man’s attitude towards the 
creature, becomes its name. But in no case does the name thus 
spontaneously given suggest that the problem is solved; the ex- 
periment has failed. Another method must be tried. Yahweh 
throws the man into an anaesthetic slumber and takes a rib from 
his side, carefully mending the place afterwards. Then He 
“builds” the rib into a form, and brings that to the man. Now 
he exclaims “wo-man,” and the terms in which he greets the new 
figure show that at last the experiment is successful Ultimately 
from this pair the whole human race descends. 

Here, then, we have certain theories about human nature, held 
by the Israelite of the middle monarchy. Though the view of 
God is crude and anthropomorphic, yet it is dear that He is 
the author of man’s being. Man’s nature is bipartite — it is as- 
sumed that what is true of the common ancestor will be true of 
all his descendants. He consists of a body, made of the same 
kind of material as the soil from which all things spring, together 
with another element, a life-soul, which does not come from the 
ground, but is imparted by God Himself. The difference between 
the sexes is recognized, as also the fact that they are mutually 
complementary, but the sex instinct is at present undeveloped. 

Other familiar features of human life are thus left unexplained. 
Man no longer lives in the garden, nor finds that the soil always 
yields a generous response to his efforts. The sex life is strongly 
developed and the subordination of woman is generally rec- 
ognized. The hostility between man and other creatures, es- 
pecially the snake tribe, needs explanation, and all these facts are 
accounted for in the second narrative, that of Gen. in , commonly 
described as the story of the Fall. 

Such is the Biblical story of the first man, and, apart from 
genealogies in Gen iv. 25, v. 1-6, Chron. i. 1, he is never men- 
tioned again by name in the Old Testament. The narrative has 


affinities with others known to the ancient world, and the story 
of the Fall, at least, has a parallel in Ez xxviii Mesopotamians 
told of the formation of man from clay mingled with the blood 
of Bel, of Adapa, who narrowly missed attaining immortality, 
and of Ea-bani, made by Ishtar from clay, and seduced from his 
wild and primitive ways by a harlot. If all these have a common 
source with the Biblical narrative (which is quite possible), then 
we are more than ever impressed with the way in which the He- 
brew genius for religion transmuted them, and, in spite of the 
crudities of language and thought, adapted them to universal re- 
ligious experience. 

Later thinkers and writers greatly expanded the story, and 
drew from it conclusions which were originally foreign to it. 
Rabbinic thought ascribed to Adam before the Fall a superhuman 
grandeur. One legend indeed, followed in the Koran, relates that 
all the angels were ordered to fall down and worship Adam, and 
that Satan refused, on the ground that he was made of fire and 
the man of clay. Others ascribed to Adam’s fall the mortality of 
the human race, though in the original story there is no sugges- 
tion that man was originally created immortal The doctrine of 
hereditary guilt appeared, and has formed the basis of much 
Christian theology. Apart from a single reference in Jude 14 and 
the mention of the name in the Lucan genealogy of Christ, St. 
Paul is the only New Testament writer who mentions Adam Pie 
regards him as a type or summary of the whole human race in 
its natural state, and contrasts him and his kind with the new 
order of being that came into existence with Christ— “the sec- 
ond Adam,” the originator of the higher spiritual plane. To him 
the “natural” man is, as to the old Hebrew, bipartite, consisting 
of “flesh” and “life”; the man who is in Christ has received a 
third element, the “Spirit ” And to Pauline thought Christ is 
the starting point at which this third element first enters, just 
as the “Adam” of Gen. i.-v. is the starting point of the lower 
human order. (T. H. R ) 

adam 5 the name of a family of French sculptors. Lambert 
Sigismund (1700-1759) executed many pieces for the French 
royal residences and for Frederick the Great of Prussia Nicolas 
Sebastien, his brother (1705-1778), was responsible for the 
tomb of Catherine Opalinska at Nancy. Another brother, 
Franqois Gaspard Balthasar, executed many of the monuments 
at Sans Souci and Potsdam. 

See Dussieux, Artiste * a l’ Stranger (1855) ; Lady Dilke, 

French Architects and of the 18th century (1900). 

ADAM, ADOLPHE CHARLES (1803-1856), French 
composer of light operas which enjoyed great favour, was born in 
Paris July 24, 1803, and died there May 3, 1856. Boieldieu taught 
and encouraged him and he became in due course one of the most 
prolific and popular composers of his time. Of his 53 stage works 
Le Postilion de Longyumeau merits particular mention, while his 
ballet Giselle is still performed 

ADAM, ALEXANDER (1741-1809), Scottish teacher and 
antiquarian, was born on June 24, 1741 near Forres, Morayshire, 
and died in Edinburgh on Dec. 18, 1809. He became rector of 
Edinburgh High School in 1768, and had among his pupils many 
boys who afterwards became famous, among them Sir Walter 
Scott, Lord Brougham, and Jeffrey. He introduced Greek into 
the school curriculum, and defied tradition by publishing a 
Principles of Latin and English Grammar in English instead of 
Latin. His best-known work is his Roman Antiquities (1791). 

See A. Henderson, An Account of the Life and Character of A A 
(1810). ‘ * 

ADAM 9 SIR FREDERICK ( 1 78 1 — 1853) , British general, 
fought during the Napoleonic wars from Egypt, in 1801, to Water- 
loo; afterwards he was high Commissioner of the Ionian Isles and 
governor of Madras. 

ADAM, JULIETTE (1836-1936), French writer, known 
also by her maiden name of Juliette Lamber, was born at Verberie 
(Oise) Oct. 4, 1836. She has given an account of her childhood, 
rendered unhappy by the dissensions of her parents, in Le Roman 
de mon enfance et de ma jeunesse (Eng. trans., 1902). In 1852 
she married a doctor named La Messine, and published in 1858 
her I dees antiproudhordennes sur V amour } la femme et le mariage , 



ADAM 


in defence of Daniel Stem (Mme. d’Agoult) and George Sand 
On her husband’s death she married, in 1868, Antoine Edmond 
Adam (1816— 1877)5 prefect of police in 1870, and subsequently 
life-senator; and she established a salon which was frequented 
by Gambetta and the other republican leaders against the con- 
servative reaction of the ’seventies. In the same interest she 
founded in 1879 the Nouvelle Revue , which she edited for the 
first eight years, and in the administration of which she retained 
a preponderating influence until 1899. She wrote the notes on 
foreign politics, and was unremitting in her attacks on Bismarck 
and in her advocacy of a policy of revanche . The famous Retires 
sur la politique exterieure in this review are from her pen. Mme. 
Adam was also generally credited with a share in the authorship 
of papers on various European capitals signed “Paul Vasili.” 
The most famous of her numerous novels is Paienne (1883) 
Her reminiscences, Mes premieres armes litter air es et politiques 
(1904), Mes sentiments et nos idees avant 1870 (1905), and later 
volumes in 1907, 1909 and 1910, contain much interesting gossip 
about her distinguished contemporaries. Mme. Adam saw the 
revolution of ’48, the Second Empire, the Siege of Paris, the 
Treaty of Versailles, and lived to see the revanche she had fought 
and prayed for when the second Treaty of Versailles was signed 
in 1919 In her youth she had belonged to the anti-clerical 
Liberal Party, but in the disillusionments of her later days she 
mcfvred with her time, and just as Paienne had reflected a free- 
thinking age, Chretienne (1913) was a glorification of the Cath- 
olic tradition. She died on Aug. 23, 1936. 

See W. Stephens, Madame Adam, la grande franqaise (1917) . 

ADAM 3 MELCHIOR (d. 1622), German divine and bio- 
grapher, wrote Vitae Germanorum philosophorum (Heidelberg- 
Frankfurt, 1615-20). Pierre Bayle acknowledges his debt to this 
work, which deals principally with German scholars of the 16th 
century. 

ADAM $ PAUL (1862-1920), French novelist, was born in 
Paris on Dec. 7, 1862, and died there on Jan. 2, 1920. He was 
prosecuted for his first novel, Chair molle (1885), but was ac- 
quitted. He collaborated with Jean Moreas in Le the chez 
Miranda (1886), and with Moreas and Gustave Kahn he founded 
the Symboliste, coming forward as one of the earliest defenders 
of symbolism. Among his numerous novels should be noted 
Le mystere des joules (1895), a study in Boulangism, Lettres de 
Malaisie (1897), a fantastic romance of imaginary future poli- 
tics. In 1899 he began a novel-sequence, giving the history of 
the Napoleonic campaigns, the restoration, and the government 
of Louis Philippe, comprising La force (1899), U enfant d’Auster - 
litz (1901), La ruse (1902), and Au soleil de Juillet (1903). In 
1900 he wrote a Byzantine romance, Basile et Sophia. 

He was an indefatigable traveller, and in his later years much 
occupied with economic theory. Le Trust (1910) was the 
fruit of one of his journeys to America. Later books were 
Stephanie (1918) and during the World War Reims devastee and 
Le Lion d’ Arras. 

ADAM, ROBERT (1728-1792), British architect, the sec- 
ond son of William Adam of Maryburgh, in Fife, and the most 
celebrated of four brothers, John, Robert, James, and William 
Adam, was bom at Kirkcaldy in 1728. He studied at the Uni- 
versity of Edinburgh, and probably received his first instruction 
in architecture from his father, who gave proofs of his own skill 
and taste in the Edinburgh Royal Infirmary (now demolished). 
Somewhere between 1750 and 1754 & e visited Italy, where he 
spent three years studying the remains of Roman architecture. 
There he was struck with the circumstance that practically noth- 
ing had survived of the Greek and Roman masterpieces except 
public buildings, and that the private palaces, which Vitruvius 
and Pliny esteemed so highly, had practically vanished. One ex- 
ample of such work, however, was extant in the ruins of Dio- 
cletian’s palace at Spalato, in Dalmatia, and this he visited in 
July 1757, taking with him the famous French architect and anti- 
quary, C. L. Clerisseau, and two experienced draughtsmen, with 
whose assistance, after being arrested as a spy, he managed in five 
weeks to accumulate a sufficient number of measurements and 
careful plans and surveys to produce a restoration of the entire 
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building in a fine work which he published in 1764, The Ruins of 
the Palace of Diocletian, etc . Adam regarded this as the last 
great achievement of Roman architecture, whereas to later stu- 
dents it appears to mark the beginning of the decadence. The 
influence of these studies was apparent directly and indirectly in 
much of his subsequent work, which, indeed, was in great measure 
founded upon them. 

After his return to England he came rapidly to the front, and in 
1762 he was appointed sole architect to the king and the Board of 
Works. Six years later he resigned this office, in which he was 
succeeded by his brother James — who, however, held the office 
jointly with another — and entered parliament for the county of 
Kinross. In 1768 he and his three brothers leased the ground 
fronting the Thames, upon which the magnificent terrace of the 
Adelphi, one of their greatest achievements, was built for £1,200 
on a 99 years’ lease The Adelphi was still standing m 1928, 
though imminently in danger from rebuilding proposals The site 
presented attractive possibilities A steep hill led down Bucking- 
ham street to the river-side, and the plan was to raise against it, 
upon a terrace formed of massive arches and vaults and facing 
the river, a dignified quarter, of fine streets and stately buildings, 
suggestive of the Spalato ruins. Splendid, however, as the terrace 
and its houses are, both in conception and execution, the under- 
ground work which upholds them is perhaps more remarkable 
still Between 1773 and 1778 the brothers issued a fine series of 
folio engravings and descriptions of the designs for many of their 
most important works, which included several great public build- 
ings and numberless large private houses; a fine volume was 
published in 1822 For the remaining years of Robert’s life the 
practice of the firm was the most extensive in the country; his 
position was unquestioned, and when he died in 1792 he was laid 
to rest in Westminster Abbey almost as a matter of course. 

As an architect, Adam was strongly under Roman and Italian 
influences, and his style and aims were exotic rather than native. 
It was the signal triumph of his genius that he was able so to 
mould and adapt classical models as to create a new manner of 
the highest charm and distinction. Out of simple curvilinear 
forms, of which he principally preferred the oval, he evolved com- 
binations of extraordinary grace and variety, and these entered 
into every detail of his work. In his view the architect was inti- 
mately concerned with the furniture and the decorations of a 
building as well as with its form and construction, and this view 
he carried rigorously into practice, and with astonishing success. 
But whatever care he might have expended upon the flowing 
curves of a moulding or a decoration, it was strictly kept in its 
place; it contributed its share and no more to the total effect. 
He imparted the unity of a single imposing structure to a number 
of private houses grouped in a block which is so characteristic a 
feature of modern town building. A delightful but theoretically 
undesirable characteristic of his work is the use of stucco. Upon 
it he moulded delicate forms in subtle and beautiful proportions. 
His “compo” was used so successfully that the patent was in- 
fringed; many of his moulds still exist and are in constant use. 
That most difficult feature, the column, he handled with en- 
thusiasm and perfect mastery; he studied and wrote of it with 
minute pains, while his practice showed his grasp of the subject 
by all avoidance of bare imitation of the classic masters who first 
brought it to perfection. Hi? work might be classic in form but 
it was independently developed by himself. It would be impos- 
sible here to give a list of the innumerable works which he 
executed. In London, of course, the Adelphi stands pre-eminent; 
the screen and gate of the Admiralty and part of Fitzroy square 
are by him, and much of the older portion of Finsbury circus, 
besides whole streets of houses in the west end. There are the 
famous country houses of Lord Mansfield at Kenwood (High- 
gate) and Luton Hoo, and decorations and additions to many 
more. 

# Robert Adam— -with, there is reason to suspect, some help from 
his brother James- — has left as deep and enduring a mark upon 
English furniture as upon English architecture. Robert Adam was 
no doubt at first led to turn Ms thoughts towards furniture by his 
desire to see his light, delicate, graceful interiors, with their large 
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sense of atmosphere and their refined and finished detail, filled 
with plenishings which fitted naturally into his scheme. His own 
taste developed as he went on, but he was usually extremely suc- 
cessful, and cabinetmakers are still reproducing his most effec- 
tive designs. In his furniture he made lavish use of his favourite 
decorative motives — -wreaths and paterae, the honeysuckle and 
the fan ornament which he used so constantly. Thus an Adam 
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FROM BOLTON, “ARCHITECTURE OF ft AND J ADAM," BY PERMISSION OF “COUNTRY LIFE” 

A CHARACTERISTIC MANTELPIECE BY ROBERT ADAM IN THE ADELPHI. 

DETAIL OF ADAM DRAWING-ROOM CEILING IN GARRICK’S HOUSE. ADELPHI 

house is a unique product of English art. From fagade to fire- 
irons, from the chimneys to the carpets, everything originated in 
the same order of ideas, and to this day an Adam drawing room 
is to English what a Louis Seize room is to French art. In nothing 
were cue Adams more successful than in the fine proportions of 
their mantelpieces and doors. The former, by reason of their 
simplicity and the readiness with which the “compo” ornaments 
can be applied and painted, are still made in cheap forms in great 
number. 

John Adam succeeded to his father’s practice as an architect 
in Edinburgh. James Adam studied in Rome, and eventually was 
closely associated with Robert ; William is variously said to have 
been a banker and an architect. 

See John Swarbrick, Robert Adam and His Brothers (1916) ; Arthur 
T. Bolton, Architecture of Robert and James Adam (1922). Both 
are illustrated. Mr. Bolton’s book contains photographs of many 
Adam houses, and of many Adam interiors; among country houses, 
Hatchlands, Shardeloes, Harewood house, Bowood, Kedleston, Syon 
house and Kenwood; among the great houses of London, Lansdowne 
house ; and many public and private buildings in Scotland. 

ADAM, WILLIAM (1751-1839), British lawyer and poli- 
‘ tician, was a Whig and a supporter of the policy of Fox. At the 
English bar he obtained a very considerable practice. He was 
successively attorney and solicitor general to the prince of Wales, 
one of the managers of the impeachment of Warren Hastings, and 
ohe of the counsel who defended the first Lord Melville when 
impeached. 1 


ADAMAWA, a region in the Sudan which lies roughly be- 
tween 6° and n° N and ii° and 15 0 E During theigih century 
it was an independent emirate (or sultanate), but is now parti- 
tioned between British Nigeria and British and Fiench Camer- 
oons In all these territories administrative units with the name 
Adamawa survive 

Adamawa owes its origin and name to Adama, a Fulani emir 
who established the emirate during the first half of the 19th 
century In 1S09, under the leadership of Othman dan Fodio of 
Sokoto, the Moslem Fulani who had lived in the Sudan for many 
genturies began a holy war (Jihad) against the non-Moslem 
Negroes Adama conquered the area now known as Adamawa 
where he and his Fulani followers established an aristocracy 
controlling the many tribes such as Batta, Chamba and Lala 
which had opposed Fulani rule. Adama, who died in 1848, made 
Yola his capital and founded such cities as Garua, Ngaundere. 
Tibati, and placed them under the rule of Fulani emirs 

Adama w r as succeeded by four of his sons. Lowal (1848-72) 
was ruling when H. Barth visited Adamawa (1S51); Saanda 
(1872-90) consolidated the empire, Zubeiru (1890-1901) at- 
tempted to defend it against Great Britain and Germany but 
in 1903 he was killed by rebellious Lala when fleeing from his 
pursuers After Adamawa had been partitioned in 1901, Bobo 
Amadu, Adama ’s fourth son, became emir of Yola, the British 
section of the state. 

Adamawa is a hilly region which is traversed by the Benue 
river Although predominantly flat (average about 1,000 ft ), 
there are a few high mountain groups of which Mt. Alantika 
(6,000 ft ) and the Mandara mountains are the most prominent 
The densely populated area belonging to the savanna zone ns 
rather fertile and offers opportunities for agricultural and pas- 
toral pursuits While the Negro groups grow durra, groundnuts, 
yams and cotton, the Fulani are primarily cattle breeders Hausa, 
Kanuri and Arabs live as traders throughout Adamawa. 

(See also Cameroons; Nigeria.) 

See S Passarge, Adamaua (Berlin, 1895), K. Strumpell, Die Ce- 
schichte Adamauas (Hamburg, 1912); H. Barth, Travels in North and 
Central Africa (1890) (H. A Wi ) 

ADAM (or AD AN) BE LE HALE (c 123S-12SS), French 
troubadour, was born at Arras. His patronymic is generally mod- 
ernized to La Halle, and he was commonly known to his contempo- 
raries as Adam d’Arras or Adam le Bossu, sometimes simply as Le 
Bossu d’Arras. Adam studied grammar, theology and music at the 
Cistercian abbey of Vaucelles, near Cambrai. He joined the house- 
hold of Robert II, count of Artois, in 1272; and from 12 S3 was 
attached to Charles of Anjou, brother of Charles IX, whose 
fortunes he followed in Egypt, Syria, Palestine and Italy. At the 
court of Charles, after he became king of Naples, Adam wrote 
his Jeu de Rohm et Marion, the most famous of his works. He 
died between 1285 and 1288. Adam’s shorter pieces are accom- 
panied by music, of which a transcript in modem notation, with 
the original score, is given in E. de Coussemaker’s edition. 

His Jeu de Robin eft Marion is cited as the earliest French play 
with music on a secular subject, and on the strength of it he has 
been dubbed by some the father of opera comique It takes the 
form of a dramatic pastoral introducing a number of characters 
and consists of a dialogue varied by refrains already current in 
popular song. The melodies to which these are set have the 
character of folk music, and are more spontaneous and melodious 
than the more elaborate music of his songs and motets. A modem 
adaptation, by Juiien Tiersot, is occasionally performed. Another 
of his plays, Le jeu Adan or Le jeu de la Feutllee ( c . 1262), w^as 
a satirical drama in which he introduced himself, his father and 
the citizens of Arras, with their peculiarities. His works include 
further a Conge, or satirical farewell to the city of Arras, and an 
unfinished chanson de geste in honour of Charles of Anjou, Le rot 
de Sidle, begun in 1282. 

Bibliography — The only ms. which contains the whole of Adam’s 
work is the La Valliere ms. (No. 25, 566) in the Bibliotheque 
Nationale, Paris, dating from the latter half of the 13th century. 
Many of his pieces are also contained in Douce ms. 308, in the 
Bodleian library, Oxford. His Oeuvres completes (1872) were edited 
by E. de Coussemaker. - See J. Tiersot, Sur le jeu Robin et Marion 
(1898) ; L. Nicod, Les Partures Adan , Les Jeux partis dJAdam de la 
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Halle (1917) ; and, for full bibliography of works on the subject, No. 6 
of the Bibliotheqve de bibliographies critiques, by Menu Gu>. 

ADAMITES or ADAMIANS^ a sect of heretics that flour- 
ished in North Africa in the 2nd and 3rd centuries Basing itself 
probably on a union of certain gnostic and ascetic doctrines, this 
sect pretended that its members were re-established in Adam’s 
state of original mnocency 

AD AMMAN or ABOMMAM (c. 624-704), Irish saint and 
historian, was bom at Raphoe, Donegal, Ireland. In 679 he was 
elected abbot of Hy or Iona, being ninth in succession from the 
founder, St Columba. In 686, while on a visit to King Aldfrith 
of Northumbria, he was led to adopt the Roman rules on the date 
of Easter and on the tonsure, but failed to enforce the change upon 
his monks. 

We owe to Adamnan two valuable works, the anecdotic Life of 
St Columba, preserving the authentic traits of the saint, and the 
De locis sanctis, an account of Arculf’s travels in the Holy Land, 
which, in the longer version of Bede, was a kind of guidebook to 
the holy places in Palestine throughout the middle ages. 

Adamnan is sometimes credited with Adamnan’s Vision, the 
Irish version of which is in a 12th century ms in Dublin 

Bibliography — Thirteen mss of the original Arculf -Adamnan nar- 
rative exist, and fully 100 of Bede’s abridgment of the former, the 
most important, containing all the plans, are (1) Berne, Canton 
libimry, 582, of 9th century, (2) Pans, National library, Lat 13,048, 
of 9th centuiy, a third ms, London, Brit Mus , Cotton, Tib D V., 
of 8th-9th centuries, though damaged by fire and lacking the illustia- 
tions, is of value for the text, being the oldest of all The best edition 
is that of Tobler in Itinera et P"* ' r . ^ anctae (1877); 

we may also mention that of ■ .. ■ * s Essai sur les 

anciens pelerinages a Jerusalem. '< > .. i , remarks upon 

Arculf in the same woik, 260-304, C R. Beazley, Dawn of Modern 
Geography, i, 131-41 (1897) ; and J L. Macpherson, Arculfus’ Pilgrim- 
age to the Holy Land (1899) The Life of St. Columba was edited by 
J. T. Fowler (1894). 

ADAM OF BREMEN (died c. 1076), historian and 
geographer, was, according to one tradition, born at Meissen 
(Saxony) before 1045. In 1069 he appears as a canon of Bremen 
and master of the cathedral school On the death of Adalbert, 
archbishop of Bremen, in 1072, he began the Historia Hamma- 
burgensis Ecclesiae, which he finished about 1075 Adam's 
Historia — known also as Gesta Hammaburgensis Ecclesiae Ponii - 
ficum , Bremensium praesulum Historia and Historia ecclesiastica 
— is a primary authority, not only for the great diocese of 
Hamburg- and- Bremen, but for all north German and Baltic 
lands (down to 1072), and for the Scandinavian colonies as far 
as America. 

Here occurs the earliest mention of Vinland, and here are also 
references of great interest to Russia and Kiev, to the heathen 
Prussians, the Wends and other Slav races of the south Baltic 
coast, as well as to Finland, Thule or Iceland, Greenland and the 
polar seas, which Harald III (Haardraade) and the nobles of 
Frisia had attempted to explore in Adam's own day (before 1066) 
Adam’s account of north European trade at this time, and especially 
of the great markets of Jumne at the mouth of the Oder, of Birka 
in Sweden and of Ostrogard (old Novgorod?) in Russia, is also 
of much value. 

His work, which places him among the first and best of German 
annalists, consists of four books or parts, and is compiled partly 
from written records, and partly from oral information mainly 
gathered from experience or at the courts of Adalbert and Sweyn II 
( Estrithson) , king of Denmark. Of his minor informants he names 
several such as Adelward, dean of Bremen, and William the 
Englishman, “bishop of Zealand,” formerly chancellor of Canute 
the Great, and an intimate of Sweyn Estrithson. The fourth (per- 
haps the most important) book of Adam’s History, variously 
entitled Libellus de Situ Damae et reliquarum quae trans Daniam 
sunt regionum, Descnptio Insularum Aquilonis, etc., has often 
been considered, but wrongly, as a separate work. 

Bibliography. — Ten mss. exist, of which the chief are (1-2) Copen- 
hagen, Royal library, Old Royal Collection, No. 2296, of 12th to 13th 
cents.; No. 718, of 15th cent.; (3) Leyden university, Voss Lat. 123, 
of nth cent , (4) Rome, Vatican library, 2010; (5) Vienna, Hof-u. 
Staatsbibliothek, 413, of 13th cent.; (6) Wolfenbiittei, Ducal library, 
Gud. 8^, of 15th cent. There are 13 editions of the Historia , in whole 


01 pait, the fust published at Copenhagen (15793' the first of the 
Libellus 01 r )r-'cr J ) l ^c Ins Aqiul appeared at Stockholm m 1615) , 
the best at . v (1846, by nb.:s? in Script ores Rerum Ger- 

manicarum, re-issued by L Welland, 1S76) , and at Pans (1884, in 
Migne’s Patfologia Latina, cxlvi) See also C R Beazley, Dawn of 
Modern Geography, 11, 514-48 (1901) 

ADAMS, ABIGAIL SMITH (1744-1S1S), wife ol John 
Adams (q v ), second president of the United States, was born in 
Weymouth, Mass, on Nov. 23, 1744 She was the daughter of 
William Smith, a Congregational minister, and was descended 
through her mother, Elizabeth Quincy, from Thomas Shepard of 
Cambridge, a noted Puritan divine. Despite scanty education 
and delicate health, she became a terse and vigorous writer and 
exercised much influence on the social and political life of her 
time. In 1764 she was married to John Adams, then pr 
law in Boston. During the first ten years of this union she 10 00 
in peace and quiet, though always ardently sharing her husband’s 
interests in the growing disputes that culminated in war In this 
period she became the mother of a daughter and three sons, one 
of whom, John Quincy Adams, rose to the presidency of the 
United States. But during the second ten years of married life 
she was practically separated from her husband, who was absent 
attending congress and serving on diplomatic missions m Europe. 
She resolutely supported him in his insistence upon the Declara- 
tion of Independence and aided him and Ins cause with loyal zeal. 

In 1784 she rejoined her husband m France and m 1785 
accompanied him to England, where, as the wife of the first 
minister of the United States, the then but newly lost American 
colonies, to the court of George III, she met with social dis- 
courtesies which she long resented From 1789 to 1801, when her 
husband was successively vice-president and president, she lived 
m a simple manner in Washington. Since the publication by 
C F. Adams in 1876 of The Familiar Letters of John Adams and 
his Wife increased interest has centred in the career of the stout- 
hearted Puritan woman who was both the wife and the mother 
of a president of the United States. She died at Braintree, now 
Quincy, Mass , on Oct. 28, 1S1S. 

Bibliography — Laura Elizabeth Richards, Abigail Adams and Her 
Times (1917); Gamaliel Bradford, Portraits of American Women 
(1919) ; Dorothie Bobbe, Abigail Adams, the Second First Lady (1929). 

ADAMS, BROOKS (1848-1927), U.S. historian, was bom 
m Quincy, Mass., June 24, 1848. He graduated from Harvard 
university in 1870. and practised law in Boston until 1881. 
Thanks to a large inheritance, he had ample independent income 
which enabled him to travel extensively m Europe, the middle 
east and India. Very close to his elder brother Henry, also a 
historian. Brooks carried on with linn an active correspondence 
m which they both developed the idea, revolutionary at the time, 
that by its nature and substance U S democracy was foreordained 
to degradation and decay In 1895 he published his Law of 
Civilization and Decay in which he developed his theory of 
history, the conviction that the centre of trade had consistently 
followed a westward movement from the ancient crossroads in 
the east to Constantinople, Venice, Amsterdam and finally 
London, occurring in accord with a law relating to the density of 
populations and the development of new and centralizing 
techniques of trade and industry. 

His America's Economic Supremacy (1900) accurately fore- 
saw within 50 years a world m which there would be only two 
powers, Russia and the United States, with the latter possess- 
ing economic supremacy. In 1913 he published The Theory of 
Social Revolutions, a study of defects m the American form of 
government, developing the idea of the imminent danger in the 
existence of great wealth exerting private power but declining 
to accept responsibility. After Henry Adams’ death, Brooks 
Adams prepared for publication his brother’s book The Degrada- 
tion of the Democratic Dogma (1920) to which he wrote the 
introduction, a kind of family chronicle that began with John 
Quincy Adams’ troubles and ended with the renunciation by the 
two grandsons of the democratic dogma. The roots of his 
puritan anrActry were deep. An agnostic, a profound sceptic, 
he 1. . , m*' 1 ■ last years of his life to the church at Quincy 
where, overcoming his lifelong shyness, he stood up and made a 
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public profession of his faith. Brooks Adams died in Boston, 
Feb. 13, 1927. 

Adams’ other "’rfrc* include The Emancipation of Massachusetts: 
The Dream and the ‘4 (rev. ed , 1919) ; The New Empire (1902) ; 
America’s Economic Supremacy (rev. ed , 1947). (M W. Ch ) 

ADAMS, CHARLES FOLLEM (1842-1918), U.S. hu- 
morous poet, was born in Dorchester, Mass., April 21, 1842. 
He received a common school education. Early in the Civil War 
he entered the Union army and at Gettysburg was wounded and 
taken prisoner. In 1872 he began writing verses in German dia- 
lect, chiefly humorous, for juvenile periodicals. Collections of 
his verse were published under the title Leedle Yawcob Strauss , 
and Other Poems (1877) and Dialect Ballads (1887). His com- 
plete poetical writings under the title Yawcob Strauss , and Other 
Poems , with illustrations by “Boz,” were published in 1910. He 
died in Boston, Mass , March 8, 1918. 

ADAMS, CHARLES FRANCIS (1807-1886), U.S dip- 
lomatist, son of John Quincy Adams, and grandson of John 
Adams, was bom m Boston, Mass., Aug. 18, 1807. His father, 
having been appointed minister to Russia, took him in 1809 to St. 
Petersburg, where he acquired a perfect familiarity with French, 
learning it as his native tongue. After eight years spent in Russia 
and England, he attended the Boston Latin school for four years, 
and in 1825 graduated at Harvard. He lived for two years in the 
executive mansion, Washington, during his father’s presidential 
term, studying law and moving in a society where he met Webster, 
Clay, Jackson and Randolph. Returning to Boston, he devoted 
ten years to business and study, and wrote for the North American 
Review . He also undertook the management of his father’s pe- 
cuniary affairs, and actively supported him in his contest in the 
house of representatives for the right of petition and the anti- 
slavery cause. In 1835 he wrote an effective and widely read 
political pamphlet, entitled, after Edmund Burke’s more famous 
work, An Appeal from the New to the Old Whigs. He was a mem- 
ber of the Massachusetts general court from 1840 to 1845, sitting 
for three years in the house of representatives and for two years 
in the senate; and in 1846-48 he edited a party journal, the 
Boston Whig In 1848 he was prominent in politics as a “Con- 
science Whig,” presiding over the Buffalo convention which 
formed the Free Soil party and nominated Martin Van Buren for 
president and himself for vice-president. He was a Republican 
member of the 36th congress, which assembled Dec. 5, 1859, and 
during the second session (Dec. 3, 1860-March 4, 1861) he rep- 
resented Massachusetts in the congressional committee of 33 at 
the time of the secession of seven of the southern states. His 
selection by the chairman of this committee, Thomas Corwin, to 
present to the full committee certain propositions agreed upon by 
two-thirds of the Republican members and his calm and able 
speech of Jan. 31, 1861, in the house served to make him conspic- 
uous before congress and the country. Together with William H. 
Seward, he stood for the Republican policy of concession; and, 
while he was criticized severely and charged with inconsistency in 
view of his record as a “Conscience Whig,” he was of the same 
mind as President Lincoln, willing to concede nonessentials, but 
holding rigidly to the principle, properly understood, that there 
must be no extension of slavery. He believed that as the Repub- 
licans were the victors they ought to show a spirit of conciliation, 
and that the policy of righteousness was likewise one of expe- 
diency, since it would have for its result the holding of the border 
slave states with the north until March 4, when the Republicans 
could take possession of the government at Washington. With the 
incoming of the new administration Secretary Seward secured for 
Adams me appointment of minister to Great Britain. So much 
sympathy was shown in England for the south that his path was 
beset with difficulties; but his mission was to prevent the interfer- 
ence of Great Britain in the struggle; and while the work of Lin- 
coln, Seward and Sumner, and the cause of emancipation, tended 
to this end, the American minister was insistent and unyielding, 
and knew how to present his case forcibly and with dignity. He 
laboured with energy and discretion to prevent the sailing of the 
“Alabama”; and, when unsuccessful in this, he persistently urged 
upon the British government its responsibility for the destruction 
of American merchant vessels by the privateer. In his own diary 


he shows that underneath his calm exterior was keen anxiety. 
Adams was instrumental in getting Lord John Russell to stop the 
“Alexandra,” and to order the detention in Sept. 1863 of the two 
ironclad rams intended for the Confederate states. Adams re- 
mained in England until May 1868. His last important work was 
as a member, in 1871-72, of the tribunal at Geneva which settled 
the “Alabama” claims. He died at Boston, Nov. 21, 1886 

He edited the works of John Adams (1850-56), and the Memoirs 
of John Quincy Adams (1874-77) See the excellent biography (1900) 
by his son, Charles Francis Adams, Jr., and E W. Adams, Great Britain 
and the American Civil War (1925) 

ADAMS* CHARLES FRANCIS (1886- ), secretary 

of the navy in President Hoover’s cabinet, was bom in Quincy, 
Mass, Aug. 2, 1866, great-grandson of John Quincy Adams, 
6th president, and great-great-grandson of John Adams, 2nd pres- 
ident of the United States; A B , Harvard, 1888; LL B , 1892; 
admitted to Suffolk bar 1893. He was a member of Quincy City 
council, 1893-95; mayor, 1896-97; treasurer of Harvard col- 
lege, 1898-1929; amateur skipper on yacht “Resolute,” which 
won the International Yacht Races, 1920; appointed secretary 
of the navy, March 5, 1929. He was a member of the American 
delegation at the London Naval conference, 1930 
ADAMS* CHARLES KENDALL (1835-1902), U.S 
educator and historian, was born in Derby, Vt., on Jan 24, 1835 
He graduated in 1861 at the University of Michigan, where' he 
was instructor of history in 1862, assistant professor of history 
in 1863-67 and professor of history in 1868-85. From 1S85 to 
1892 he was president of Cornell university, succeeding A. D. 
White (q.v.), and from 1892 to 1902 he was president of the Uni- 
versity of Wisconsin. He edited Representative British Orations 
(1884). His published works include Democracy and Monarchy 
in France (1874) and Christopher Columbus (1892). He died in 
Redlands, Calif., on July 26, 1902. 

See Charles Foster Smith, Charles Kendall Adams (1924). 
ADAMS* CLEMENT (isi9?-i587), English author. He is 
supposed to have been tutor to the royal pages at Greenwich 
His Anglorum Navigatio ad Moscovitas is an account of the 
journey to Moscow made by Richard Chancellor and Sir Hugh 
Willoughby in 1553, and an English translation was printed by 
Richard Hakluyt in his Principal Navigations, vol. i (1598). 

ADAMS* EPHRAIM DOUGLASS (1865-1930), U.S. 
educator and historian, brother of Henry Carter Adams (q.v.), 
was born in Decorah, la., Dec. 18, 1865. He graduated in 1887 
from the University of Michigan from which in 1890 he received 
the degree of doctor of philosophy. From 1891 to 1899 he was 
assistant and associate professor of history and sociology, and 
from 1899 to 1902 professor of European history in the Univer- 
sity of Kansas. He was associate professor of history at Stanford 
university from 1902 to 1906, when he was made professor. 

His published writings include Control of the Purse in the United 
States Government (1894), The Influence of Grenville on Pitt’s 
Foreign Policy (1904), British Interests and Activities in Texas (1910), 
The Power of Ideals in United States History (1913)? Great Britain, 
America and Democracy (1919), Great Britain and the American 
Civil War (1925). 

ADAMS* FRANK DAWSON (1859-1942), Canadian 
geologist, was bom at Montreal, Que., Sept, 17, 1S59. He gradu- 
ated with first rank honours from McGill university, Montreal, 
in 1878 and took postgraduate work at McGill, Yale and Johns 
Hopkins university, Baltimore, Md. He received his Ph.D. from 
Heidelberg in 1892. Adams was appointed lecturer in geology 
at McGill in 1889 and in 1893 was promoted to the Logan chair 
of geology. He became dean of engineering in 1908 and vice- 
principal of the university in 1920, retiring in 1924. 

Adams’s contribution to pre-Cambrian geology was in determin- 
ing the true nature of the foliated anorthosites, and in his descrip- 
tion of the Grenville and its separation from the pre-Cambrian 
complex. He investigated the behaviour of rocks under great 
variations in temperature and pressure, and shed much light on 
the manner in which internal changes in the structure of the earth 
were brought about. He died Dec. 29, 1942. (J. J. O’N.) 

ADAMS* GEORGE BURTON (1851-1925), U.S. edu- 
cator and historian, was born in Fairfield, Vt., June 3, 1851. 
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He graduated from Beloit college, Beloit, Wis, in 1873, and 
received the degree of doctor of philosophy from the University 
of Leipzig, Germany, in 1886. He was professor of history m 
Drury college, Springfield, Mo., from 1877 to 1888, when he 
became professor of history at Yale. From 1895 to 1913 he was 
editor of the American Historical Review. He edited Duruy’s 
Middle Ages , Bemont and Monod’s Mediaeval Europe, and Select 
Documents of English Constitutional History. He died in New 
Haven, Conn., May 26, 1925. 

His published works include Civilization During the Middle Ages 
)o 94 b L, ™ rowth of the French Nation (1896), European History 
(i8gg) , The Origin of the English Constitution (1912), Outline Sketch 
of Enghsh Constitutional History (1918), The British Empire (1919) 
and The Constitutional History of England (1921). 

fL.uA:- j, (i75S“ I S3i), American writer, was 

born m Medfield, Mass., in 1755. She is said to be the first woman 
in America to have made literature a profession. By private 
study, which she began at an early age, she acquired much varied 
learning, including some acquaintance with Latin and Greek. 
Through family reverses she was compelled from her 17th year 
to provide for herself. Her writings, though they brought reputa- 
tion and friends, yielded but little pecuniary profit. Among her 
chief works were Views of Religious Opinions (1784), History of 
New England (1799), Evidences of Christianity (1801) and His- 
t°W of the Jews (1812). Her Autobiography , with additions by 
Hannah F. Adams, was published in 1832. She died in Brookline, 
Mass., Nov. 15, 1831. 


ADAMS, HENRY (1838-1918), American historian, son of 
Charles Francis Adams and grandson of John Quincy Adams, was 
bom in Boston, Mass , on Feb. 16, 1838. He graduated at Har- 
vard in 1858, studied abroad, and was private secretary to his 
father when the latter was a congressman and minister to England. 
Thereafter for a brief time he did political writing in Washington; 
and from 1870 to 1877 he was assistant professor of history at 
Harvard, for most of the period also acting as editor of the 
N orth American Review. He is considered to have been the first 
to conduct historical seminary work in the United States. His 
History of the United States from 1S01 to 18 ly (9 vols. 1889—91, 
new ed. 1909) took its place as the best work on the administra- 
tions of Presidents Jefferson and Madison, being specially notable 
for its account of the diplomatic relations of the United States 
during this period, and for its essential impartiality. This, like 
his other historical and biographical works such as the Life of 
Albert Gallatin (1879), John Randolph (1882), Historical Essays 
(1891), and Chapters of Erie and Other Essays (1871, with 
Charles Francis Adams, Jr.), won him a reputation among 
scholars. His Mont Saint-Michel and Chartres (1913, privately 
printed 1904) and The Education of Henry Adams (1918, pri- 
vately printed 1906) revealed him to a much wider audience as 
a writer of delicate sensibilities and refined taste. Mont Saint 
Michel and Chartres is one of the most valuable studies of medi- 
aevalism yet produced in America, not only for the aid which it 
affords in the appreciation of the literary and architectural monu- 


ments of the past, but for the conception which it gives of the 
animating forces which produced these monuments. The auto- 
biography which attempted to show how ill-adapted eighteenth- 
century man and education were for the needs of the twentieth 
century was one of the most widely discussed books of its 
decade in America. Correlating with these books to a certain 
extent was Adams’s Letter to American Teachers of History 
(1910). He died in Washington on March 27, 1918. Posthumous 
publications were The Degradation of the Democratic Dogma 
(19x9, with an introduction by Brooks Adams) and Letters to 
a Niece and Prayer to the Virgin of Chartres by Henry Adams, 
with A Niece's Memories by Mabel La Farge (1920). After his 
death he was named by Henry Holt as the author of Democracy , 
an anonymous novel of 1880. 

His elder brother, John Quincy Adams (1833-1894), a grad- 
uate of Harvard (1853)? practised law, and was for several terms 
a Democratic member of the Massachusetts general court. In 
1872 he was nominated for vice president by the Democratic 
faction that refused to support Horace Greeley. 

Another brother, Charles Francis Adams, Jr. (1835-1915), 


bom in Boston, on May 27, 1835, graduated at Harvard in 1856, 
and was admitted to the bar in 1858. During the Civil War he 
served on the Union side, receiving, in 1865, the brevet of 
brigadier general. He was president of the Union Pacific railroad 
from 1884-90, having previously become widely known as an 
authority on the management of railways In x 900-ox he was 
president of the American Historical Association He died in 
Washington, D C., on March 20, 19x5. His autobiography was 
published m 1916 with a memorial address by Henry Cabot Lodge. 

Among his writings are* Railroads , Their Origin and Problems (rev. 
ed. 1887) ; Three Episodes of Massachusetts History (1892) ; a biog- 
raphy of his father, Charles Francis Adams (igoo) ; Lee at Appomat- 
tox and Other Papers (1902) ; Three Phi Beta Kappa Addresses 
(1907); Studies Military and Diplomatic 1775-1865 (1911); and 
Atlantic Historical Solidarity (1913), lectures delivered at Oxford. 

Another brother, Brooks Adams (1848-1927), was born in 
Quincy, Mass., on June 24, 1848, graduated at Harvard in 1S70, 
and until i88x practised law. He died in Boston, Feb. 13, 1927. 

His writings include: Tk~ P zc'”* of Massachusetts: The 

Dream and the Reality (rev 1 . 2 Law of Civilization and 

Decay (1895); America's Dv-o. , S >macy (1900); and The 
New Empire (1902). 


ABAM8, MENRY CARTER (1852-1921), American 
economist, was born at Davenport, la., Dec. 31, 1852. He was 
educated at Iowa college and Johns Hopkins university, where 
he was a fellow 1876-78, and in French and German universities. 
He afterwards taught at Cornell university, and in 1887 became 
professor of political economy and finance in the University of 
Michigan. He also became statistician to the Interstate Com- 
merce Committee and was in charge of the transport department 
in the 1900 census. His principal works include The State in 
Relation to Industrial Action (1887); Public Debts (1887); 
The Science of Finance (1888); Economics and Jurisprudence 
(1897); Description of Industry (1918) and American Railway 
Accounting (1918). He died Aug. 11, 1921. 

ADAMS, HERBERT (1858-1945), American sculptor, was 
born at West Concord (Vt.) on Jan. 28, 1858. He was educated 

at the Worcester Institute of 
Technology and at the Massa- 
chusetts normal art school, and 
in 1885-90 he was a pupil of 
Antonin Mercie in Paris. In 
1890-98 he was an instructor in 
the art school of Pratt institute, 
Brooklyn, New York. In 1906 
he was elected vice-president of 
the National Academy of De- 
sign, New York, and from 1917- 
20 served as president. He ex- 
perimented successfully with 
some polychrome busts and 
tinted marbles, notably in the 
‘Rabbi’s Daughter” and a por- 
trait of Julia Marlowe, the 
actress. He was at his best in 
his portrait busts of women, the 
finest example being the study, 
completed in 1887, of Miss A. 
V. Pond, whom he afterwards 
married. Among his other pro- 
ductions are a fountain for Fitchburg (Mass , 1888) ; a number of 
works for the Congressional library, Washington, including the 
bronze doors (“Writing”) begun by Olin Warner, and the statue 
of Prof. Joseph Henry; memorial tablets for the Boston State 
House; a memorial of Jonathan Edwards at Northampton 
(Mass.) ; statues erf Richard Smith, the type-founder, in Phila- 
delphia, and of William Ellery Charming, in Boston (1902) ; the 
Vanderbilt memorial bronze doors for St. Bartholomew’s church, 
New York; the group of figures for McMillan fountain in Mc- 
Milian park, Washington (D.C.); reliefs for tomb of Ellen Axson 
Wilson (Mrs. Woodrow Wilson). He died May 21 104c 
ADAMS, HERBERT BAXTER (1850-1901) American 
historian and educationalist, was born at Shutesbury (Mass.) on 
April i6> 1850. He graduated at AmKerst, at the head of Ms class* 
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in 1S72; and after studying at Gottingen and Berlin be received ing the death of foir persons, inhabitants of the colony. The 
the degree of PhD. at Heidelberg in 1876, with the highest hon- trial resulted in an "£ the officer who commanded the 

ours Thereafter almost until his death he was connected with detachment, and most of the soldiers; but two soldiers w 7 ere 
the Johns Hopkins university, Baltimore (Md.), becoming profes- found guilty of manslaughter. These claimed benefit of clergy 
sor of American and institutional history in 1891. He was one and were branded m the hand and released. Adams’s upright and 
of the founders of the American Historical Association, of which patriotic conduct in taking the unpopular side in this case met 
he w r as secretary until 1900. In 1882 he founded the “Johns Hop- with its just reward in the following year, in the shape of his 
kins University Studies in Historical and Political Science,” of election to the Massachusetts House of Representatives by a 
which he became editor. It w T as as a teacher, however, that vote of 418 to 118. 

Adams rendered his most valuable services, and many American John Adams was a member of the Continental Congress from 

historical scholars owe their training, and to a considerable extent 1774 to 1778. In June 1775, with a view to promoting the union 
their enthusiasm, to him. He died at Amherst (Mass) on July of the colonies, he seconded the nomination of Washington as 

30, 1901. Among his writings are: Maryland's Influence in Pound - commander-in-chief of the army. His influence in congress was 

ing a National Commonwealth (1877); Methods of Historical great, and almost from the beginning he was impatient for a 
Study (1884); Maryland's Influence upon Land Cessions to the separation of the colonies from Great Britain On June 7, 1776, 

United States (1885); and the Life and Writings of Jared Sparks he seconded the famous resolution introduced by Richard Henry 

(1893). Lee (q.v.) that “these colonies are, and of a right ought to be, 

See Herbert B. Adams: Tributes of Friends (1902); extra vol. free and independent states,” and no man championed these 

(xxni ) of “Studies in Historical and Political Science.” resolutions (adopted on July 2) so eloquently and effectively 

ADAMS, JOHN (1 735-1826), second president of the before the congress. On June 8 he was appointed on a Corn- 
United States of America, was bom Oct. 30, 1735, in what is mittee with Jefferson, Franklin, Livingston and Sherman to draft 

now the town of Quincy , a Declaration of Independence; and although that document 

(Mass ). His father, a farmer, was by the request of the committee written by Thomas Jeffer- 

also named John, was of the son, it was John Adams who occupied the foremost place m the 

fourth generation in descent j debate on its adoption Before this question had been disposed 

from Henry Adams, who emi- j of, Adams was placed at the head of the board of war and ord- 

grated from Devonshire, Eng- L < 7 \7p! > L ^ nance, and he also served on many other important committees, 

land, to Massachusetts about { q In *7 7 s J 0 * 111 Adams sailed for France to supersede Silas 
1636; his mother was Susanna ^7' Deane in the American commission there. But just as he em- 

Boylston Adams. Young Adams Marked that commission concluded the desired treaty of alliance, 

graduated from Harvard college birthplace of john adams, an< ^ soon a ^ er arrival he advised that the number of com- 
in 1755, and for a time taught second president of the united missioners be reduced to one. His advice was followed and 
in school at Worcester and states of America, at quincy, he returned home in time to be elected a member of the c on- 
studied law in the office of Rufus MASS * vention which framed the Massachusetts constitution of 1780, 

Putnam. In 1758 he was admitted to the bar. From an early still the organic law of that commonwealth. With James Bow- 
age he developed the habit of writing descriptions of events doin and Samuel Adams, he formed a sub-committee which drew 
and impressions of men. The earliest of these is his report of up the first draft of that instrument, and most of it probably 
the argument of James Otis in the superior court of Massa- came from John Adams’s pen. 

chusetts as to the constitutionality of writs of assistance. This Before this work had been completed he was again sent to 
was in 1761, and the argument inspired him with zeal for the Europe, having been chosen, Sept. 27, 1779, as minister pleni- 
cause of the American colonies. Years afterwards, when an potentiary for negotiating a treaty of peace and a treaty of 
old man, Adams undertook to write out at length his recollections commerce with Great Britain. Conditions were not then favour- 
of this scene; it is instructive to compare the two accounts. John able for peace, however; the French Government, moreover, did 
Adams had none of the qualities of popular leadership which not approve of the choice, inasmuch as Adams was not sufficiently 
were so marked a characteristic of his second cousin, Samuel pliant and tractable and was from the first suspicious of Ver- 
Adams; it was rather as a constitutional lawyer that he influenced gennes; and subsequently Benjamin Franklin, Thomas Jefferson, 
the course of events. He was impetuous, intense and often John Jay and Henry Laurens were appointed to co-operate with 
vehement, unflinchingly courageous, devoted with his whole soul Adams. Jefferson, however, did not cross the Atlantic, and 
to the cause he had espoused; but his vanity, his pride of opinion Laurens took little part in the negotiations. This left the man- 
and his inborn contentiousness were serious handicaps to him in agement of the business to the other three. Jay and Adams dis- 
his political career. These qualities were particularly manifested trusted the good faith of the French Government. Outvoting 
at a later period — as, for example, during his term as president. Franklin, they decided to break their instructions, which required 
He first made his influence widely felt and became conspicuous them to “make the most candid confidential communications on 
as a leader of the Massachusetts Whigs during the discussions all subjects to the ministers of our generous ally, the king of 
with regard to the Stamp Act of 1765. In that year he drafted France; to undertake nothing in the negotiations for peace or 
the instructions which were sent by the town of Braintree to its truce without their knowledge or concurrence; and ultimately 
representatives in the Massachusetts legislature, and which served to govern yourself by their advice and opinion”; and, instead, 
as a model for other towns in drawing up instructions to their they dealt directly with the British commissioners, without con- 
representatives; in Aug. 1765 he contributed anonymously four suiting the French ministers. Throughout the negotiations Adams 
notable articles to the Boston Gazette (republished separately in was especially determined that the right of the United States 
London in 1768 as A Dissertation on the Canon and Feudal Law), to the fisheries along the British-American coast should be rec- 
in which he argued that the opposition of the colonies to the ognized. Political conditions in Great Britain, at the moment 
Stamp Act was a part of the never-ending struggle between in- made the conclusion of peace almost a necessity with the British 
dividualism and corporate authority; and in Dec. 1765 he de- ministry, and eventually the American negotiators were able to 
iivered a speech before the governor and council in which he secure a peculiarly favourable treaty. This preliminary treaty 
pronounced the Stamp Act invalid on the ground that Massachu- was signed Nov. 30, 1782. Before these negotiations began, Adams 
setts, being without representation in parliament, had not as- had spent some time in the Netherlands. In July 1780 he had 
seated to it. In 1768 he removed to Boston. Two years later, been authorized to execute the duties previously assigned to 
with that degree of moral courage which was one of his dis- Henry Laurens, and at The Hague was em-n^riy successful, 
tinguishing characteristics, as it has been of his descendants, he, securing there recognition of the United States as an independent 
aided by Josiah Quincy, Jr., defended the British soldiers w T ho government (April 19, 1782), and negotiating both a loan and, 
were arrested after the “Boston Massacre,” charged with cans- in Oct. 1782, a treaty of amity and commerce, the first of such 
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treaties between the United States and foreign powers after that 
of Feb. 1 7 78 with France 

In 1785 John Adams was appointed the first of a long line of 
able and distinguished American ministers to the court of St. 
James’s. When he was presented to his former sovereign, George 
III intimated that he was aware of Adams’s lack of confidence 
in the French Government. Replying, Adams admitted it, clos- 
ing with the outspoken sentiment: “I must avow to your Majesty 
that I have no attachment but to my own country” — a phrase 
which must have jarred upon the monarch’s sensibilities. While 
m London Adams published a work entitled A Defence of the 
Constitutions of Government of the United States (17S7). In 
this work he ably combated the views of Turgot and other 
European writers as to the viciousness of the framework of the 
state governments Unfortunately, in so doing, he used phrases 
savouring of aristocracy which offended many of his country- 
men — as in the sentence in which he suggested that “the rich, 
the well-born and the able” should be set apart from other men in 
a senate. Partly for this reason, while Washington had the vote 
of every elector in the first presidential election of 1789, Adams 
received only 34 out of 69 As this was the second largest num- 
ber he was declared vice-president, but he began his eight years 
in that office (1789-97) with a sense of grievance and of suspi- 
cion of many of the leading men. Differences of opinion with 
regard to the policies to be pursued by the new government 
gradually led to the formation of two well-defined political 
groups — the Federalists and the Democratic-Republicans — and 
Adams became recognized as one of the leaders, second only to 
Alexander Hamilton, of the Federalists. 

In 1796, on the refusal of Washington to accept another elec- 
tion, Adams was chosen president, defeating Thomas Jefferson; 
though Alexander Hamilton and other Federalists had asked that 
an equal vote should be cast for Adams and Thomas Pinckney, 
the other Federalist in the contest, partly in order that Jefferson, 
who was elected vice president, might be excluded altogether, 
and partly, it seems, in the hope that Pinckney should in fact 
receive more votes than Adams, and thus, in accordance with the 
system then obtaining, be elected president, though he was 
intended for the second place on the Federalist ticket. Adams’s 
four years as chief magistrate (1797-1801) were marked by a suc- 
cession of intrigues which embittered all his later life ; they were 
marked, also, by events such as the passage of the Alien and 
Sedition acts, which brought discredit on the Federalist party. 
Moreover, factional strife broke out withm the party itself; 
Adams and Hamilton became alienated, and members of Adams’s 
own cabinet virtually looked to Hamilton rather than to the 
president as their political chief. The United States was, at this 
time, drawn into the vortex of European complications, and 
Adams, instead of taking advantage of the militant spirit which 
was aroused, patriotically devoted himself to securing peace with 
France, much against the wishes of Hamilton and of Hamilton’s 
adherents in the cabinet. In 1800, Adams was again the Federal- 
ist candidate for the presidency, but the distrust of him in his 
own party, the popular disapproval of the Alien and Sedition 
acts and the popularity of his opponent, Thomas Jefferson, com- 
bined to cause his defeat. He then retired into private life. On 
July 4, 1826, on the 50th anniversary of the adoption of the Dec- 
laration of Independence, he died at Quincy. Jefferson died on 
the same day. In 1764 Adams had married Abigail Smith (1744- 
1818), the daughter of a Congregational minister at Weymouth 
(Mass.). She was a woman of much ability, and her letters, 
written in an excellent English style, are of great value to students 
of the period in which she lived. President John Quincy Adams 
was their eldest son. 

Bibliography. — C. F. Adams, The Works of John Adams , with 
Lne (1850-56) ; John and Abigail Adams, Familiar Letters during the 
Revo 7 ut : on (1S75I ; J T. Morse, John Adams (1885; later edition, 
:Sq 9), m the ‘American Statesmen Series”; and Melien Chamberlain, 
John Adams, the Siaiesmcn of the Revolution; with other Essays and 
Addresses (1898) ; W. C. Ford, ed. Statesman and Friend: Correspond- 
ence of John Adams with Benjamin Waterhouse (1927)* (E. C.) 

ADAMS, JOHN COUCH (1819-1892), British astronomer, 
was bom at Lidcot farmhouse, Laneast, Cornwall^ on June 5, 
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1819 He was educated at St. John’s College, Cambridge, and 
was senior wrangler and first Smith’s prizeman of Ms year, 1843. 
While still an undergraduate lie read of certain unexplained irreg- 
ularities in the motion of the planet Uranus and determined to 
investigate them, with a view to ascertaining whether they might 
not be due to the action of a remote undiscovered planet. Elected 
fellow of his college in 1S43, he at once attacked the problem. 
It was this: from the observed perturbations of a known planet 
to deduce by calculation, assuming only Newton’s . law of gravi- 
tation, the mass and orbit of an unknown disturbing body. By 
Sept 1845 he obtained his first solution, and handed to Prof. 
Challis, the director of the Cambridge Observatory, a paper giv- 
ing the elements of what he described as “the new planet ” 

It was not until July 1846 that the search for the new planet 
was begun at Cambridge. Meanwhile the French astronomer 
Leverrier had been working along similar lines with equally suc- 
cessful results, and a controversy arose as to whether the dis- 
covery of the new planet, Neptune, should be ascribed to the 
English or the French astronomer. As the facts became known 
the world recognized that the two astronomers had independently 
solved the problem of Uranus The new planet, at first called 
Leverrier by F. Arago, received by general consent the neutral 
name of Neptune Its mathematical prediction was an unsur- 
passed intellectual feat. 

In 1851 Adams became - r the Royal Astronomical 

Society. His lay fellowship ' • , .. *’s College came to an end 

in 1852, but Pembroke College elected him in the following year 
to a lay fellowship which he held for the rest of his life. In 1858 
he became professor of mathematics at St. Andrews, but lectured 
only for a session, when he vacated the chair for the Lowndean 
professorship of astronomy and geometry at Cambridge. Two 
years later he succeeded Challis as director of the Observatory, 
where he resided until his death. 

Although Adams’s researches on Neptune were those which at- 
tracted widest notice, his subsequent work on gravitational as- 
tronomy and terrestrial magnetism was not less remarkable. In 
1852 he published new and accurate tables of the moon’s parallax* 
which superseded J. K. Burckhardt’s, and supplied corrections to 
the theories of M. C. T. Damoiseau, G. A. A. Plana and P. G. D. 
de Pontecoulant. In the following year his memoir on the secular 
acceleration of the moon’s mean motion partially invalidated 
Laplace’s famous explanation, which had held its place unchal- 
lenged for 60 years. For these researches the Royal Astronomical 
Society awarded him its gold medal in 1S66. The great meteor 
shower of 1866 turned his attention to the Leonids, whose prob- 
able path and period had already been discussed by Prof. H. A. 
Newton. Adams ascertained that this cluster of meteors, which 
belongs to the solar system, traverses an elongated ellipse in 33 
years and three months, and is subject to definite perturbations 
from the larger planets, Jupiter, Saturn and Uranus. These re- 
sults were published in 1867. Ten years later, when G. W. Hill of 
Washington expounded a new method for dealing with the prob- 
lem of the lunar motions, Adams briefly announced Ms own un- 
published work in the same field, which, following a parallel 
course, had confirmed and supplemented Hill’s. 

The determination of the constants in Gauss’s theory of ter- 
restrial magnetism occupied him at intervals for more than 40 
years. The calculations involved great labour, and were not pub- 
lished during his lifetime. They were edited by his brother, 
Prof. W. Grylls Adams, and appear in the second volume of the 
collected Scientific Papers. Numerical computations of this kind 
might almost be described as his pastime. The value of the con- 
stant known as Euler’s, and the Bernoullian numbers up to the 
62nd, he worked out to an incredible degree of accuracy. For 
Newton and his writings he had a boundless admiration; many 
of Ms papers, indeed, bear the cast of Newton’s thought. He 
laboured for many years at the task of arranging and cataloguing 
the great collection of Newton’s unpublished mathematical writ- 
ings, presented in 1872 to the University by Lord Portsmouth, 
and wrote the account of them issued in a volume by the Uni- 
versity Press in 1888. 

The post of astronomer-royal was* offered him in 1881, but he 
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preferred to pursue his peaceful course of teaching and research 
in Cambridge. After a long illness he died at the Cambridge 
Observatory on Jan. 21, 18925 and was buried in St. Giles’s 
cemetery } near Ms home. 

Bibliography. — The Scientific Papers of John Couch Adams , 4to 
vol. i. {1896), and vol. 11. (1900), edited by William Grylls Adams 
and Ralph Allen , c '"n7=or ~”::h a memoir by Dr. J. W. L. Glaisher, 

were published by i"* Cl r- 3- 2 University Press. The first volume 

contains ^ his previously pubiisned writings; the second those left in 
manuscript, including the substance of his lectures on the Lunar 
Theory. A collection, virtually ccr'pLty zf Adams’s papers regarding 
the discovery of Neptune was m.-e Lee by Mrs. Adams to the library 

of St. John’s College. A rt?«cr pt:rn of mem by PrM 8 r“ was 

inserted m the Memoirs of :..e Astronomical > - . liv. 

p.143). 

ADAKSj JOHN QUINCY (1767-1848), eldest son of 
President John Adams, sixth president of the United States, was 
bom on July 11, 1767, in that part of Braintree that is now 
Quincy (Mass.), and was named after John Quincy (1689-1767), 
his mother’s grandfather, who was for many years a prominent 
member of the Massachusetts legislature. In 1778 and again in 
1780, young Adams accompanied his father to Europe; studying 
in Paris in 1778-79 and at the University of Leyden in 1780. In 

1780, also, he began to keep that diary which forms so conspicu- 
ous a record of the doings of himself and his contemporaries. In 

1781, at the age of 14, he accompanied Francis Dana (1743- 
1811), American envoy to Russia, as his private secretary; but 
Dana was not received by the Russian Government, and in 1782 
Adams joined his father at Paris, where he acted as “additional 
secretary” to the American commissioners in the negotiation of 
the treaty of peace which concluded the War of Independence 
Instead of accompanying his father to London, he, of his own 
choice, returned to Massachusetts, graduated at Harvard college 
in 1787, three years later was admitted to practice at the bar and 
at once opened an office in Boston. A series of papers written by 
him in which he controverted some of Thomas Paine’s doctrines 
in the Rights of Man , and later another series in which he 
ably supported the neutral policy of the Administration toward 
France and England, led to his appointment by Washington as 
minister to the Netherlands in May 1794. There was little for 
him to do at The Hague, but in the absence of a minister at Lon- 
don, he transacted certain public business with the English foreign 
secretary. In 1796 Washington appointed him minister to Portu- 
gal, but before his departure thither his father John Adams be- 
came president and changed his destination to Berlin (1797). 
While there, he negotiated. (1799) a treaty of amity and com- 
merce with Prussia. On Thomas Jefferson’s election to the presi- 
dency in 1800, the elder Adams recalled his son, who returned 
home in 1801. The next year, he was elected to the Massachusetts 
senate, and in 1803 was sent to Washington as a member of the 
Senate of the United States. 

Up to this time, John Quincy Adams was regarded as belonging 
to the Federalist Party, but he now found its general policy dis- 
pleasing to him, was frowned upon, as the son of his father, by the 
followers of Alexander Hamilton, and found himself practically 
powerless as an unpopular member of an unpopular minority. He 
was not, and indeed never was, a strict party man. On the first 
important question that came before him in the Senate, the ac- 
quisition of Louisiana, he voted with the Republicans, regardless 
of the opposition of his own section. In Dec. 1807 he warmly 
seconded Jefferson’s suggestion of an embargo and* vigorously 
urged instant action, saying: “The president has recommended 
the measure on his high responsibility. I would not consider, I 
would not deliberate; I would act!” Within five hours the Senate 
had passed the Embargo bill and sent it to the House. The sup- 
port of a measure so unpopular in New England caused him to be 
hated by the Federalists there, and cost him his seat in the Sen- 
ate; Ms successor was chosen on June 3, 1808, several months be- 
fore the usual time of filling the vacancy, and five days later 
Adams resigned. In the same year he attended the Republican 
congressional caucus which nominated Madison for the presidency, 
and thus definitely joined the Republicans. From 1806 to 1809 
Adams was professor of rhetoric and oratory at Harvard. 

In 1809 President Madisoh sent Adams to Russia to represent 


the United States. He arrived at St. Petersburg (Leningrad) at 
the psychological moment when the tsar had made up his mind to 
break with Napoleon. Adams therefore met with a favourable re- 
ception and a disposition to further the interests of American 
commerce in every possible way. On the outbreak of the war be- 
tween the United States and England in 1812, he was still at St 
Petersburg. In September of that year, the Russian Government 
suggested that the tsar was willing to act as mediator between the 
two belligerents. Madison precipitately accepted this proposition 
and sent Albert Gallatin and James Bayard to act as commis- 
sioners with Adams ; but England would have nothing to do with 
it. In Aug. 1814, however, these gentlemen, with Henry Clay and 
Jonathan Russell, began negotiations with English commissioners 
which resulted in the signature of the Treaty of Ghent on Dec 24 
of that year. After this Adams visited Paris, where he witnessed 
the return of Napoleon from Elba, and then went to London, 
where, with Henry Clay and Albert Gallatin, he negotiated (1815) 
a “Convention to Regulate Commerce and Navigation.” Soon 
afterwards he became U S. minister to Great Britain, as his father 
had been before him, and as his son, Charles Francis Adams, 
was after him. After accomplishing little in London, he returned 
to the United States in the summer of 1817 to become secretary 
of State in the cabinet of President Monroe. 

Later Career. — As secretary of State, Adams played the lead- 
ing part in the acquisition of Florida and the promulgation of the 
Monroe Doctrine. Ever since the acquisition of Louisiana suc- 
cessive administrations had sought .0 incline a part at least of 
Florida in that purchase. In 1819, after long negotiations, Adams 
succeeded in bringing the Spanish minister to the point of sign- 
ing a treaty in which the Spaniards abandoned all claims to ter- 
ritory east of the Mississippi, and the United States relinquished 
all claim to what is now known as Texas. Before the Span- 
ish Government ratified the treaty in 1820, Mexico, includ- 
ing Texas, had thrown off allegiance to the mother country, and 
the United States had occupied Florida by force of arms. The 
Monroe Doctrine ( q.v .) rightly bears the name of the president 
who in 1823 assumed the responsibility for its promulgation; but 
it was primarily the work of John Quincy Adams. The eight years 
of Monroe’s presidency (1817-25) are known as the “Era of 
-Good Feeling.” As his second term drew to a close, there was a 
great lack of good feeling among his official advisers, three of 
whom — Adams, secretary of State, Calhoun, secretary of War, and 
Crawford, secretary of the Treasury — aspired to succeed him in 
his high Office. In addition Henry Clay and Andrew Jackson were 
also candidates. Calhoun was nominated for the vice-presidency. 
Of the other four, Jackson received 99 electoral votes, Adams 84, 
Crawford 41, and Clay 37; as no one had a majority, the decision 
was made by the House of Representatives, which was confined 
in its choice to the three candidates who had received the largest 
number of votes. Clay, who was speaker of the House of Repre- 
sentatives, and had for years assumed a censorious attitude toward 
Jackson, cast his influence for Adams and thereby secured his 
election on the first ballot. A few days later Adams offered Clay 
the secretaryship of State, which was accepted. The wholly unjust 
and baseless charge of “bargain and corruption” followed, and the 
feud thus created between Adams and Jackson greatly influenced 
the history of the United States. 

Up to this point Adams’s career had been almost uniformly suc- 
cessful, but his presidency (1825-29) was in most respects a fail- 
ure, owing to the virulent opposition of the Jacksonians," in 1828 
Jackson was elected president over Adams. It was during his ad- 
ministration that irreconcilable differences developed between the 
followers of Adams and the followers of Jackson, the former be- 
coming known as the National Republicans, who with the Anti- 
Masons were the precursors of the Whigs. In 1829 Adams retired 
to private life in the town of Quincy; but only for a brief period, 
for in 1830, largely by Anti-Masonic votes, he was elected a mem- 
ber of the national House of Representatives. On its being sug- 
gested to him that his acceptance of this position would degrade 
an ex-president, Adams replied that no person could be degraded 
by serving the people as a representative in Congress or, he added, 
as a selectman of his town. His service in Congress from 1831 
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until his death is, in some respects, the most noteworthy part 
of his career. 

Throughout he was conspicuous as an opponent of the exten- 
sion of slavery, though he was never technically an abolitionist, 
and in particular he was the champion in the House of Represen- 
tatives of the right of petition at a time when, through the in- 
fluence of the Southern members, this right was, in practice, 
denied by that body. His prolonged fight for the repeal of the so- 
called a gag laws” is one of the most dramatic contests in the his- 
tory of Congress. The agitation for the abolition of slavery, which 
really began in earnest with the establishment of the Liberator by 
William Lloyd Garrison in 1831, soon led to the sending of innu- 
merable petitions to Congress for the abolition of slavery in the 
District of Columbia, over which the Federal Government had 
jurisdiction, and for other action by Congress with respect to that 
institution. These petitions were generally sent to Adams for pre- 
sentation. They aroused the anger of the pro-slavery members of 
Congress, who, in 1836, brought about the passage of the first 
“gag rule,” the Pinckney resolution, presented by Henry L. Pinck- 
ney, of South Carolina. It provided that all petitions relating to 
slavery should be laid on the table without being referred to com- 
mittee or printed ; and, in substance, this resolution was readopted 
at the beginning of each of the immediately succeeding sessions of 
Congress, the Patton resolution being adopted in 1837, the Ather- 
toa resolution, or “Atherton gag,” in 1838, and the Twenty-first 
rule in 1840 and subsequently until repealed. Adams contended 
that these “gag rules” were a direct violation of the First amend- 
ment to the Federal Constitution, and refused to be silenced on 
the question, fighting for repeal with indomitable courage, in spite 
of the bitter denunciation of ‘his opponents. Each year the num- 
ber of anti-slavery petitions received and presented by him in- 
creased; perhaps the climax was in 1837, when Adams presented a 
petition from 22 slaves, and, when threatened by his opponents 
with censure, defended himself with remarkable keenness and 
ability. At each session, also, the majority against him decreased 
until in 1844 his motion to repeal the Twenty-first rule was car- 
ried by a vote of 108 to 80 and his battle was won. On Feb. 21, 
1848, after having suffered a previous stroke of apoplexy, he fell 
insensible on the floor of the Renre^ntnriv?*’ chamber, and two 
days later died. Few men in Amcncjm pab'.c life have possessed 
more intrinsic worth, more independence, more public spirit and 
more ability than Adams; but throughout his political career he 
was handicapped by a certain reserve, a certain austerity and cool- 
ness of manner, and by his consequent inability to appeal to the 
imaginations and affections of the people as a whole. He had 
few intimate friends, and few men in American history have, dur- 
ing their lifetime, been regarded with so much hostility and at- 
tacked with so much rancour by their political opponents. Adams 
was married in 1797 to Louisa Catherine Johnson (17 75-285 2 )* 

Bibliography. — Josiah Quincy, Memoir of the Life of John Quincy 
Adams (Boston, 1838) ; C. F. Adams (ed.), Memoirs of John Quincy 
Adams , comprising portions of his diary from 1795 to 1848 (Phila- 
delphia, 1874-77) ; J. T. Morse, John Quincy Adams (Boston, 1883, 
new ed., 1899) ; H. W. Temperley, Canning (1925) ; S. F. Bemis, The 
American Secretaries of State (1927) ; Dexter Perkins, Monroe Doc- 
trine , 1823-26. (E. C.) 

ADAMS, MAUDE (1872- ), American actress, was born 

in Salt Lake City, Utah, on Nov. 11, 1872. The family name was 
Kiskadden, but she adopted the maiden name, Adams, of her 
mother, an actress. From an early age she played juvenile parts, 
and at the age of 16 went to New York. From her appearance 
in Hoyt’s A Midnight Bell , in 1889, her popularity grew steadily. 
In 1897 Charles Frohman gave her her first leading part as Lady 
Babbie in The Little Minister; and in Peter Pan she achieved 
a great success. She introduced Rostand to the American stage, 
taking the title-role in UAiglon in 1901, and in Chantecler in 
1 91 1. Other plays in her repertory were Romeo and Juliet , The 
Pretty Sister of Jose, The Jester and A? You Like It . 

ADAMS, OSCAR FAY (1855-1919), American author and 
editor, was bom in Worcester, Mass., in 1855. He was educated 
in the New Jersey State Normal school. He became a teacher 
of English literature and a frequent contributor to periodicals. In 
1886 he edited Through the Year with the Poets , in 12 volumes. 


His published writings include The Story of Jane Austens Life 
(1891, 2nd ed. 1897); The Archbishop's Unguarded Moment and 
Other Stories (1899); A Brief Handbook of English Authors 
(1884, 7th ed. 1893); Dear Old Story Tellers (1889, new ed. 
19x1); A Dictionary of American Authors (1897? 5^ *905) > 

and A Motley Jest— Shakespearean Diversions (1909). He was 
also American editor for The Henry Irving Shakespeare . He died 
in North Truro, Mass., April 30, 1919. 

ADAMS, ROBERT (1791-1575), Irish clinician noted for 
his accounts of essential heart block and rheumatic gout.^ His 
name is associated with that of his colleague, William Stokes, in the 
Stokes-Adams syndrome, a condition of the heart characterized by 
slowed pulse and giddiness. 

See Biographisches Lexicon, vol. 1 (1929). (F. L. A.) ^ 

ADAMS, ROGER (1889- ), U.S. chemist, was born in 

Boston, Mass., on Jan. 2, 1889. He was educated at Harvard 
university, from which he graduated in 1909 and received the de- 
gree of PhD. in 1912. Following two years’ study at the Univer- 
sity of Berlin and the Kaiser Wilhelm institute, 19 12-13, he 
returned to Harvard, where he was instructor in organic chemistry 
for three years. In 1916 he was made assistant professor, in 1919 
professor and in 1926 head of the department of organic chemis- 
try, in the University of Illinois. He made important researches 
on catalysts, local anaesthetics, platinum oxide, alkali-insoluble 
phenols, chaulmoogric acid derivatives and other organic com- 
pounds, receiving numerous awards including the Joseph Priestley 
medal (1946). 

His writings include Organic Syntheses (1921) and many articles 
on chemical subjects. 

ADAMS, SAMUEL (1722-1803), U.S. statesman, bom in 
Boston, Mass., on Sept. 27, 1722, a second cousin to the elder 
John Adams. He graduated from Harvard college in 1740. and 
began the study of law. Though he repeatedly failed in business 
and was sued because of his easy methods as tax collector, he 
became so influential in local politics as to be called the Man 
of the Town Meeting.” 

He first came into wider prcm ; ne n c? at the beginning of the 
Stamp act episode, when ar r.uu.v o' Boston’s instructions to 
its representatives in the general court of Massachusetts he urged 
strenuous opposition to taxation by act of parliament. At about 
the same time he was elected to the lower house of the general 
court, in which he served until 1774, after 1766 as clerk. As 

James Otis’s vigour and influ- 
ence declined, Adams took a 
more prominent position in the 
revolutionary councils. in which 
he advised against any form 
of compromise. Many of the 
Massachusetts revolutionary 
documents, including the famous 
“Massachusetts Resolves” and 
the circular letter to the legisla- 
tures of the other colonies, are 
from his pen. Indeed, there can 
be no question that he was one 
of the first American political leaders to deny the legislative 
power of parliament and to desire and advocate separation from 
the mother country. 

To promote the ends he had in view Adams suggested non- 
instituted the Boston committees of correspondence, 

; A. a Continental Congress be called, and wrote a vast 
number of articles for the newspapers, especially the Boston Ga- 
zette , over a multitude of signatures. He was, in fact, one of 
the most voluminous and influential political writers of his time. 
His style is clear, vigorous and epigrammatic ; his arguments are 
characterized by strength of logic and appeals to passion, and 
are based not so much on precedent and documentary authority 
as on “natural right.” 

Although he lacked oratorical fluency, his short speeches, like 
his writings, were forceful; and he was an eminently successful 
manager of men, shrewd, wily, adroit, an 'adept in all the arts of 
the politician. He is considered to Mve done more than any other 
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one man, in the years immediately preceding the War of Independ- 
ence, to mould and direct public opinion in his community; and by 
Ms contemporaries he was credited with equally successful man- 
agement of the delegates to the first Continental Congiess. 

During the intense excitement which followed the “Boston 
Massacre, 57 Adams skilfully secured the removal of the soldiers 
from the town to a fort m the harbour. He also managed the 
proceedings of the “Boston Tea Party,” and later he was leader 
in the opposition to the Boston Port bill. One of the objects oi 
the expedition sent by the governor, Gen. Thomas Oage, to Lex- 
ington, Mass., (q.v.) and Concord, NE, on April 18-19, i? 75 > 
was the capture of Adams and John Hancock, temporarily staying 
in Lexington, and when Gage issued his proclamation of pardon on 
June 12 he excepted these two, whose offenses, he said, weie “of too 
flagitious a nature to admit of any other consideration than that of 
condign punishment 55 

As a delegate to the Continental Congress, from 1774 to 1781, 
Adams vigorously opposed any concession to the British govern- 
ment, strove for harmony among the several colonies in the 
common cause, served on the committee to prepare a plan of con- 
federation and signed the Declaration of Independence. His 
most important service was in organizing the forces of revolu- 
tion before 1775. . . . . , , 

In 1779 he was a member of the convention which framed the 
constitution of Massachusetts adopted in 1780, and in 1788 a 
member of the Massachusetts convention to ratify the constitution 
of the United States. From 1789 to 1794 Adams was lieutenant 
governor of his state, and from 1794 to 1797^ governor. After the 
formation of parties lie became allied with the Democratic- 
Republicans rather than with the Federalists. He died in Boston 

on Oct. 2, 1803. _ , 

Bibliography— W. V. Wells, Life and Public Services of Samuel 
Adams, 3 vols (1865), a valuable biography. containing a mass of 
information, but noticeably biased; „. -v jJosmer Samuel Adams 
(1885), a good short biography; R V. Harlow, Samuel Adams , Pro- 
moter of the American Revolution (19 23), an attempt to explain 
Adams’ activity psychologically ; Philip Guedalla, Fathers of the Revo- 
lution (1926, Eng. ed., Independence Day). See also M L lyier, 
Literary History of the American Revolution , 2 vols. (1897); ti A. 
Cushing (ed ), The Writings of Samuel Adams, 4 vols (1904-08) ; and 
“Warren- Adams Letters,” 2 vols., Mass. Hist. Soc., 1 .obra (1917- 

25). (E> C } 

ADAMS, SAMUEL HOPKINS (1S71- ), U.S. author, 

was born in Dunkirk, N.Y., on Jan. 26, 1871. He graduated from 
Hamilton college, Clinton, N.Y., in 1891 and entered journalism. 
From 1891 to 1900 he was engaged as a reporter and special writer 
for the New York Sun . He was managing editor of McClure’s 
syndicate in 1900—01, advertising manager of McClure, Phillips 
and Company in 1901-02, and from 1903 to 1905 member of the 
editorial staff of McClure's Magazine. 

In 1905 he contributed to Collier's Weekly a noteworthy series 
of articles exposing fraudulent quack medicines, and in 1915-16, in 
the New York Tribune , he similarly exposed dishonourable prac- 
tices in advertising. 

Among his published writings are: The Mystery, with Stewart 
Edward White (1905) ; The Great American Fraud (1906) ; The Flying 
Death (1906): Average Jones (1911); The Secret of Lonesome Cove 
(1015); The Iletihb Master (1913); The Clarion (19x4); Little Miss 
Grouch (1915); The Unspeakable Perk (1916); Our Square and the 
People in It (1917); Common Cause (19x8), Wanted, a Husband 
(1910); Revelry (1926); The Gorgeous Hussy (1934); Matden Effort 
(i937) 5 and A. Woollcott : His Life and His Works (1946). 

ADAMS, SARAH FLOWER (1805-1848), English poet, 
was bom at Great Harlow, Essex, Feb. 22, 1805. She was the 
daughter of Benjamin Flower and in 1834 married William 
Bridges Adams, inventor and pamphleteer. She was a Unitarian 
and her writings are chiefly religious. Her longest work, Vivia 
Perpetm (1841), a dramatic poem having for its subject the life 
of the early Christians, contains impressive passages. Besides 
various other poems, she wrote several beautiful hymns, the best 
known of which is “Nearer, My God, to Thee” (1840). She 
died in Aug. 1848. 

ADAMS, WALTER SYDNEY (1876- ), U.S. astron- 

omer, vas bom in Antioch, northern Syria, on Dec. 20, 1876. He 
graduated from Dartmouth* college, Hanover, N.H., in 1898, 


studied at The University of Chicago in 1899-1900 and at the 
University of Munich in 1901. For the ensuing three years he 
was an assistant and instructor in the Yerkes observatory at Lake 
Geneva, Wis. He was assistant astronomer at the Mt Wilson 
observatory of the Carnegie institution, Pasadena, Calif , from 
1904 to 1909, when he was made astronomer He served also 
as acting or assistant director of the observatory from 1910 until 
1923, and then as director from 1923 to 1946. His writings in- 
clude a memoir on the rotation of the sun and papers on stellar 
motions, solar and stellar spectroscopy. 

In 1935 he received the Janssen medal of the Paris Academy oi 

Sciences. 

ADAMS, WILLIAM (d. 1620), English navigator, the first 
Englishman in Japan, was born at Gillingham, near Chatham, 
England. When 12 years old he was apprenticed in the mercantile 
marine, afterward entering the British navy, and later serving 
the company of Barbary merchants as master and pilot. Attracted 
by the Dutch trade with India, he shipped as pilot major with 
a little fleet of five ships dispatched from the Texel in 1598 by a 
company of Rotterdam merchants The vessels, boats ranging 
from 75 to 250 tons and crowded with men, were driven to the 
coast of Guinea, where the adventurers attacked the island of 
Annabon for supplies, and finally reached the straits of Magellan. 
Scattered by stress of weather the following spring, the “Chanty,’ 
with Adams on board, and the “Hope 55 met at length off the 
coast of Chile, where the captains of both vessels lost their lives 
in an encounter with the Indians. In fear of the Spaniards, the 
remaining crews determined to sail across the Pacific. On this 
voyage the “Hope 55 was lost, but in April 1600 the “Chanty,” 
with a crew of sick and dying men, was brought to anchor off the 
island of Kiushiu, Japan. 

Adams was summoned to Osaka and there examined by Xye- 
yasu, the guardian of the young son of Taiko Sama, the ruler, *who 
had just died. His knowledge of ships and shipbuilding, and his 
nautical smattering of mathematics, raised him in the estimation 
of the shogun, and he was presented with an estate at Hemi near 
Yokosuka; but was refused permission to return to England. In 
1 61 1 news came to him of an English settlement in Bantam, and 
he wrote asking for help. In 1613 Capt. John Saris arrived at 
Hirado m the ship “Clove 55 with the object of establishing a trad- 
ing factory for the East India company, and after obtaining the 
necessary concessions from the shogun, Adams postponed his 
voyage home (permission for which had now been given him) in 
order to take a leading part, under Richard Cocks, in the organi- 
zation of this new English settlement. 

He had already married a Japanese woman, by whom he had a 
family, and the latter part of his life was spent in the service of 
the English trading company, for which he undertook a number 
of voyages to Siam in 1616, and Cochin-China in 1617 and 1618. 
He died May 16, 1620, some three years before the dissolution of 
the English factory. His Japanese title was An jin Sama, and his 
memory was preserved in the naming of a street in Yedo, Anjin 
Cho (Pilot street), and by an annual celebration on June 15 in 
his honour. 

Bibliography. — C. W. Hillary, England’s Earliest Intercourse with 
Japan (1905); N. Murakami (ed.), Letters Written by the English 
Residents in Japan (1900, co-'Twh: Adams’ letters reprinted from 
Memorials of the Empire J "p : ed by T. Rundall, Hakluyt 

Society, 1850) ; Diary of Richard Cocks , with preface by N. Mura- 
kami (1899, reprinted from the Hakluyt Society ed. 1883); R. 
Hildreth, Japan (1855); J. Harris, Navigantium atque Itinerantium 
Bibliotheca, i, 856 (1764); Sir E. M. Satow (ed.), Voyage of John 
Saris (Hakluyt Society, 1900); Asiatic Society of Japan T^ 
xx vi (sec. 1898), pp. x and 194, where four more hitherto - 
letters of Adams are given, Collection of State Papers; , 

China and Japan. The ms. of his logs written during his voyages 
to Siam and China is in the Bodleian library at Oxford. 

ADAMS* WILLIAM TAYLOR (1822-1897), U.S. juve- 
- nile writer, popularly known under the pseudonym of “Oliver 
! Optic ” was born in Medway, Mass., on July 30, 1822. For 20 
years he was a teacher in the public schools of Boston, and he 
■ served for a term in the state legislature. He wrote more than 
! 100 books, chiefly juvenile fiction, which appeared in several 
, series. In large part these were contributed 10 Oliver Optic's 
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Magazine , of which he was founder and editor. Among the best 
known are “Boat Club*’ series (1854), “Riverdale Story Books” 
(1858), “Woodville Stories” (1S63—67) , “Army and Navy” series 
(1865-1894), ‘‘Starry Flag” series (1867-69), “Young America 
Abroad” series (1867—69) , “Great Western” series (1875-82), 
“Yacht Club” senes (t 900-03). He wrote also two novels. The 
Way of the World (1867) and Living Too Fast (1876). He died 
m Boston on March 27, 1897. 

ADAMS, a town of Berkshire county, Mass., U.S., near the 
northwest comer of the state, including pait of the valley of the 
Hoosac river, and extending from the Hoosac mountains on the 
east to Mt. Williams (3,040 ft.) and Mt. Greylock (3,491 ft.) on 
the west. Area 23 sqmi.; pop. (1950) 12,027; (1940) 12,608, of 
whom 2,480 were foreign-born whites Adams is on a branch of 
the Boston and Albany railroad, and is the nearest railway sta- 
tion for an ascent of Mt. Greylock It is an industrial centre, with 
textile printing, cotton mills, paper mills and lime quarries. The 
town (originally East Hoosuck) was surveyed m 1749 an d incorpo- 
lated in 1778. It was named after Samuel Adams, the revolution- 
ary leader. North Adams was made a separate township in 1895. 

ADAM’S A 7 ?L 3 S the prominence in the middle of the front 
of the neck which moves up and down with swallowing. It is 
more noticeable in men than in -women. It is formed by the thy- 
roid cartilage of the larynx, which is commonly known as the voice 
boM. It is sensitive to pressure and blows and is vulnerable to at- 
tack in systems of personal combat. 

ADAM’S BRIDGE or RAMA’S BRIDGE, a chain of 
sandbanks between the Island of Manaar, near the north-west 
coast of Ceylon and the Island, of Rameswaram, off the Indian 
coast, and lying between the Gulf of Manaar on the south-west 
and Falk Strait on the north-east. More than 30m. long, it seri- 
ously hinders navigation. Some of the sandbanks are dry, and no 
part of the shoal has a greater depth than 3ft. or 4ft. at high 
water. Though dredging operates were begun as early as 1838 
they never succeeded in maintaining a channel for any save 
vessels of light draught and have now been abandoned. Geo- 
logical evidence shows that this gap was once bridged by a con- 
tinuous isthmus, which, according to temple records, was breached 
by storm in 1480. These banks and shoals are traditionally sup- 
posed to be the remains of a huge causeway constructed by 
Rama, the hero of the Ramayana, to facilitate passage of his 
army from India to Ceylon for the rescue of his abducted wife 
Sita. 

ADAM SCQTUS (c. nSo), theological writer, sometimes 
called Adam Anglicus or Anglo-Scotus, was born in the south of 
Scotland in the first half of the 12th century. About 1150 he 
was a Premonstratensian canon at St. Andrews, and about 20 
years later was perhaps abbot and bishop of Candida Casa 
(Whithorn) in Galloway. He gained a European reputation for 
his writings, which are of mystico-ascetic type, and include an 
account of the Premonstratensian order, a collection of festival 
sermons, and a Soliloquia de instructions discipuli 9 formerly at- 
tributed to his contemporary, Adam of St., Victor. 

ADAMSEN, AMANDUS HEINRICH (1855-1929), 

Estonian sculptor, studied in St. Petersburg (Leningrad). In 
1887 he produced a portrait in relief of isar Alexander III. ; 
he then went to Paris, where he lived for several years. In 1891 
he returned to his native land and lived alternately in Port Baltic 
and St. Petersburg. 

Adamsen’s technique in marble and wood was moulded on 
classical lines. His small wood carvings are -ro — '■ — H : - 
most important works are an allegory, shown a * - j - V." ' ■ 
tion in 1889, entitled “Liebe, Tod und Wissenschaft” ; “Die 
Welle,” and “'Hunger”; also “Befreiter Genius” and “Sieg der 
Arbeit,” which were executed for the Nijni-Novgorod Exhibition. 

ADAMSON, PATRICK (i537“92), Scottish divine, Arch- 
bishop of St. Andrews, was bom at Perth and educated at St. 
Andrews. He then spent some years in Paris, and was in hiding 
for seven months after the massacre of St. Bartholomew. He re- 
turned to Scotland in 1572, and in 1576 was appointed Archbishop 
of St. Andrews. He came into acute conflict with the General 
Assembly, and was twice excommunicated, though in each case 


the sentence was remitted. The last years of his life were spent in 
poverty His collected works, which include Latin verse trans.a- 
tions of the books of Job and Revelation, were printed in 1614. 

ADAMSON, RLGZr.r (1852-1902), Scottish philosopher 
was bom in Edinburgh on Jan. 19, 1852. After a distinguished 
career at Edinburgh university he spent some time at Heidelberg 
(1S71), where he began his study of German philosophy. He then 
returned to Edinburgh as assistant, first to Henry Calderwood and 
later to A. Campbell Fraser; he joined the staff of the Encyclo- 
pedia Britannica (9th ed ) (1S74). In 1876 he succeeded W S. 
Jevons in the chair of logic and philosophy at Owens college, 
Manchester. In 1893 he went to Aberdeen, and finally, in 1895, to 
the chair of logic at Glasgow, which he held till his death on Feb 
5, 1902. At Glasgow university he accomplished a great deal of 
useful administrative work and left a substantial impress on its 
constitution. 

In 1903, under the title The Development of Modern Philos- 
ophy and Other Essays , his more important lectures were published 
with a short biographical introduction by Prof. W. R. Sorley of 
Cambridge university (see Mind , xiii. p. 73 seq ) (1904). Most 
of the matter is taken verbatim from the notebook of one of his 
students. Under the same editorship there appeared, three years 
later, his Development of Greek Philosophy . 

Throughout his lectures Adamson pursued the critical and 
historical method without formulating a constructive theory of his 
own. He felt that any philosophical advance must be based on the 
Kantian methods. As he grew older his metaphysical optimism 
waned. He felt that the increase of knowledge must come. in the 
domains of physical science. Adamson represented an empiricism 
which, so far from refuting, was actually based on, idealism, and 
yet was alert to expose the fallacies of a particular idealist con- 
struction ( see his essay in Ethical Democracy , edited by Dr. 
Stanton Coit). 

ADAM’S PEAK;, a mountain in Ceylon, about 45 mi E of 
Colombo, in 6° 55' N., 8o° 30' E. It rises steeply to a height of 
7,360 ft and commands a magnificent prospect. Its conical sum- 
mit terminates in an oblong platform, 74 ft. by 24, on which there 
is a hollow, resembling the form of a human foot, 5 ft. 4 in. by 2 ft. 
6 in. It is held in veneration by Buddhists, Mohammedans and 
Hindus alike, and by them is respectively ascribed to Gautama, to 
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Adam and to Siva It is in charge of Buddhist monks, and is 
the resort of large nur^rr* cf p*lcrr:m= At dawn the peak fre- 
quently casts a very v eh-f A «'.?d riv.do’v upon the clouds. It 
can be reached from Hatton on the railway or from Ratnapura. 

ADANA. (1) A vilayet in S.E. Asia Minor, Turkey, including 
the ancient Cilicia. Pop. (1950) 509,600. Land area, 6,663 sq.mi. 
The mountain districts are rich in unexploited mineral wealth, 
and the fertile coast-plain, watered by streams from the Taurus, 
produces cotton, rice, cereals, sugar and much fruit, and affords 
abundant pasturage Imports and exports pass through Mersma 
(q.v.). (2) The chief town of the vilayet, in the alluvial plain 
about 30 mi. from the sea in 37 0 i' N., 35 0 18' E., on the right 
bank of the Seihan (Sihun, anc Sarus), navigable by small craft 
as far as the town. Adana is connected with Tarsus and Mersina 
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by a railway built in 1887, and has a magnificent stone bridge, 
carrying the road to Missis and the east, and dating in parts from 
the time of Justinian, but restored first In a.b. 743 and called Jisr 
al-Walid after the Omayyad caliph of that name, and again in 840 
by Caliph Mutasim. There are, also, a ruined castle founded by 
Harun al- Rashid in 782, line fountains, good buildings, river-side 
quays and cotton mills. Adana was a station on the Roman mili- 
tary road to the east and was largely rebuilt by Mansur in 758. 
Its position, commanding the passage of the mountains to the 
north of Syria, led to many vicissitudes. In the contest between 
Egyptians and Turks in 1832, after the defeat of the Turkish army 
at Konia, it was granted to Ibrahim Pasha, and though the firman 
named him only muhassil, or collector of the crown revenue, it 
continued to be held by the Egyptians till the treaty of July 1S40 
restored it to the Porte. The ch'N .no* 1 . ' = ~ r the province^are 
cotton, corn, sesame and wool, . . : . a - z-'T?. or. 

(1950) 117,799. The vilayet and city have been * - 

AD ANSON, MICHEL (1727-1806), French naturalist of 
Scottish descent, was born at Aix-en-Provence. He travelled m 
Senegal and published an Histoire naturelle du Senegal (Paris, 
1757). Adanson’s chief work was done as a botanist. In his 
Families naturelles des plantes (1763) be opened the way for 
the natural classification of plants developed later by A. L de 
Jussieu in his Genera Plantarum (1780). He also left a vast 
unfinished encyclopaedia on all known beings and substances, 
which has never been published 

ADAPA, MYTH OF. Adapa was a legendary sage, a citizen 
of Eridu, a city of Babylonia. Endowed with vast intelligence by 
the God Ea, he became the hero of the Eridu myth of the Fab of 
Man. Adapa, in spite of his possession of all wisdom was denied 
immortality; and one day, while fishing, the south wind blew so 
violently that he was thrown into the sea. In his rage he broke the 
wings of the south wind w T hich then ceased to blow. Anu, the god 
of heaven, summoned him before his gates to receive punishment, 
but jealous Ea (god of wisdom) cautioned him not to touch the 
bread and water which would be offered him. When Adapa came 
before Anu, Tammuz and Gishzida interceded for him and ex- 
plained to the god of heaven that as Adapa had been endowed with 
omniscience he needed only immortality to become a god; Anu 
then offered Adapa the bread and water of eternal life, which he 
refused to take. Thus mankind became mortal. (See The Cam- 
bridge Ancient History, vol 1 [1924].) 

ADAPTATION, a process of fitting, or modifying, a thing 
to other uses and so altering its form or original purpose. In 
literature there may be; e.g., an adaptation of a novel for a drama, 
or in music an arrangement of a piece for two hands into one for 
four, etc. In biology, adaptation plays a prominent part as the 
process by which an organism or species becomes modified to 
suit the conditions of its life. Every change in a living organism 
involves adaptation; for in all cases life consists in a continuous 
adjustment cf inrernal to external relations. Some adaptations 
are produced afresh in each generation, others are transmitted 
by heredity, having been probably fixed by natural selection. 
( See Evolution, Organic; Selection; Variation.) 

ADDA (an c.Addm), a river of north Italy. It rises in small 
lakes of the Fraele glen and unites with several smaller streams 
near Bormio, in the Rhaetian Alps. Thence it flows southwest and 
west through the fertile Valtellina (q.v.) passing Tirano; the 
Poschiavino joins it at Tirano and the Malero at Sondrio. It falls 
into the northern end of the Lake of Como. On issuing from the 
southeast or Lecco arm, it crosses the plain of Lombardy, and, 
after about 150 mi., joins the Po 8 mi. above Cremona. The lower 
Adda once bounded the territories of Venice and Milan. At Trezzo, 
20 mi. N.E. of Milan, there is a hydroelectric power plant. 

ADDAMS, JANE (1860-1935), U.S. social reformer, was 
bom at Ceclarville, 111 ,, Sept. 6, i860. After graduating from 
Rockford college, Rockford, 111 . (A.B., 1882), she entered the 
Woman's Medical college of Philadelphia, Pa., but her health 
failed, and after two years of invalidism she travelled extensively 
in Europe, where she visited Toynbee hall, London, Eng. After her 
return she founded Hull house, a pioneer social settlement in the 
old Hull mansion on Chicago's west side, where well-known social 
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reformers lived as residents. In this large settlement she worked 
with labour and other reform groups for many pioneer well are laws 
such as the first juvenile court law and the first ‘mother s pen- 
sion” law, tenement house regulation, an eight-hour law for women, 
factory inspection and workmen’s compensation. She was also 
an able supporter of woman suffrage. A well-known pacifist, she 
was chairman of the International Congress of Women at 4 he 
Hague, Neth., in 19 1 5, following which the Women’s International 
League for Peace and Freedom, of which she became president, was 
established. She was cowmner of the Nobel peace prize m 1931 
She was the first woman president of the National Conference^ of 
Social Work (1910) and took an active part in the Progressive 
campaign with Theodore Roosevelt in 1912. Author of nian> 
books and articles, she used her influence for social justice for the 
immigrant, for the Negro, for labour and for the rights of women 
and children She died in Chicago on May 21, 1935. ( E * At *) 

ABB AX, a genus of antelopes, with one species (A. nasoma - 
culatus) from North Africa and Arabia. It is 3 ft high, yellowish 
white m colour, with a brown mane and fringe on the throat. Both 
sexes carry horns, which are ringed and form an open spiral. The 
addax is a desert antelope, living in regions where it seldom rams 
and getting its necessary moisture from the desert plants. 

ADDER, a name for the common viper (Viper a hems) of 
Europe and Asia. The puff-adder (Bitis arietans) , widespread in 
Africa, and the death-adder ( Acanthophis antarcticns) , of Aus- 
tralia, are very poisonous. In North America the original mean- 
ing of “any snake” tends to be preserved, as for the harmless 
hognose snake (Heterodon contortrix ), which hisses loudly and is 
called f he Duffi^c: pdder or spreading adder. See Hognose; Viper. 

ADDICT, IGT.T7G: Drug Addiction. 

ADDING XA CHINE t see Office Appliances. 

ADDIS ABABA (the new flower), capital of Ethiopia since 
1896, about 8,000 ft above sea level on the southern slopes of 
the Entoto Mts. in 9 0 i f N , 38° 56' E. It is the centre of trade 
and is linked by a single railway line (486.5 mi.) with Jibuti in 
French Somaliland on the Gulf of Aden and by roads, built for 
the most part by the Italians, to Asmara, Assab, Jimma, etc. 
After the completion of the railway in 1918 Addis Ababa under- 
went much change. It is embowered in woods of eucalyptus 
planted by Emperor Menelek and is watered by small tributaries 
of the Awash river, notably the Akaki and the Kabana. The 
normal population is about 150,000, but at feast times thousands 
of followers of the chiefs and provincial governors attend court. 
The foreign legations are quartered in well built houses in large 
grounds on the outskirts of the town. After the visit of Emperor 
Haile Selassie to Europe in 1924 motor cars were imported into 
the town. The central market place is the daily rendezvous of 
immense numbers of peasants and traders dealing in local and 
imported cotton and other goods. The city suffered somewhat 
from bombs dropped during the Italian war on Ethiopia in 
1 935“36. Numerous buildings, including government offices and 
hospitals, were erected during the Italian occupation. The 
Ethiopian government has embarked on a program of moderniza- 
tion for the city. Electric and water facilities exist. Radio and 
telephone communications are to be extended, as are commer- 
cial air routes. Most of the few industries of Ethiopia are in 
or near the city: flour mills, cotton processing plants, ice, car- 
bonated water and beer plants, machine shops, etc. The city was 
captured by the Italians, May 5, 1936, and soon after became the 
capital of Italian East Africa. It was taken by British and Ethio- 
pian troops, April 5, 1941. The emperor returned May 5, 1941. 

(P. W. I.) 

ADDISON, JOSEPH (1672-1719), English essayist, poet 
and man of letters, eldest son of Lancelot Addison, later Dean 
of Lichfield, was bom at his father’s rectory of Milston in Wilt- 
shire, on May 1, 1672. After having attended several schools, the 
last Charterhouse, he was entered a commoner of Queen's col- 
lege, Oxford, at the age of 15; but after two years was elected to 
a demyship of Magdalen college for his skill in Latin versifica- 
tion. He took his master's degree in 1693 and subsequently ob- 
tained a fellowship which he held until 1711. Much of his early 
Latin verse is preserved in the Musae Anglicanae (1691-99). A 
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poem in the third volume of Bryden’s Miscellanies followed in 
the next series by a translation of the fourth Georgia, brought 
about his introduction to Tonson the bookseller, and (probably 
through Tonson) to Lord Somers and Charles Montagu. To 
both of these persons he commended himself by An Account of 
the Greatest English Poets (1694), An Address to King William 
(1695), after Namur, and a Latin poem entitled Pax Gulielmi 
(1697), on the Peace of Ryswick, with 
the result that in 1699 hs obtained a pen- 
sion of £300 a year to enable him (as he 
afterwards said in a memorial addressed 
to the Crown) “to travel and qualify him- 
self to serve his Majesty.” In the sum- 
mer of 1699 he crossed into France, where, 
chiefly for the purpose of learning the 
language, he remained till the end of 
1700; and after that he spent a year in 
Italy. In Switzerland, on his way home, 
he was stopped by receiving notice that 
he was to attend the army under Prince 
Eugene, then engaged in the war in Italy, 
as secretary from the King. But in 
March 1702 the death of King William 
at # once drove his Whig friends from 
power and Addison’s pension ceased He 
was able, however, to visit a great part of 
Germany, and did not reach Holland till Addison who, with 
the spring of 1703. In the autumn of steele, delighted the 
the same year Addison returned to town with the “spec- 
England. tator” 

During his residence abroad he wrote the rhymed Letter from 
Italy to Charles Montagu, the Dialogues on the Usefulness of 
Medals, not published until after his death, and the Remarks on 
several parts of Italy, printed in 1705. After his return to Eng- 
land he was asked by Lord Halifax to write a poem celebrat- 
ing "Marlborough’s victory at Blenheim. This, The Campaign 
(1704), won for its author a post in the excise, which was prac- 
tically a sinecure. The next ten years of his life were spent in 
government service as an under-secretary of State, secretary to 
Lord Halifax on a mission to the Elector of Hanover (1708), 
and secretary to Lord Wharton, the lord lieutenant of Ireland 
(1708-10). His commissionership in the excise he retained all 
his life, and he sat in Parliament, a silent member, from 1708 
onwards, first for Lostwithiel and then for Malmesbury. During 
this period he wrote an anonymous pamphlet in defence of the 
Government entitled The Present State of the War (1707), &nd 
an opera libretto, Rosamond, complimenting the Duke of Marl- 
borough, which was a failure at the time, but was afterwards set 
to music by Dr. Arne with great success. In 1711 he purchased 
for £10,000 the estate of Bilton near Rugby. 

Soon after the fall of the ministry, he started the Whig Ex- 
aminer in opposition to the Tory Examiner, then conducted by 
Piior, and afterwards the vehicle of Swift’s most vehement in- 
vectives against the party to which he had once belonged These 
are certainly the most ill-natured of Addison’s writings; but they 
are neither lively nor vigorous, and the paper died after five 
numbers (Sept. 14 to Oct. 12 1710). There is more spirit in his 
allegorical pamphlet, The Trial and Conviction of Count Tariff. 
But meanwhile Addison found his real vocation as one of the 
greatest of English essayists. Richard Steele, who had been Addi- 
son’s schoolfellow at the Charterhouse, remained on intimate 
terms with him and belonged to the same political party. Addi- 
son was in Dublin when, in April 1709, Steele published the first 
number of the “Tatler.” He is said to have detected his friend’s 
authorship only by recognizing in the sixth number a critical 
remark on Virgil, which he remembered having himself commu- 
nicated to Steele. He began to furnish hints and suggestions, 
assisted occasionally and finally wrote regularly. According to 
Aitken (Life of Steele, i. 248), he contributed 42 out of the total 
of 271 numbers, and was part-author of 36 more. With the 
advent of Addison as a contributor the character of the “Tatler” 
changed. The essay began to preponderate, and the news ele- 
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ment almost disappeared. The paper was discontinued from Jan. 

2, 1 7 1 1, perhaps because its semi-political character made Steele s 
position difficult under the Tory administration. But^ after a 
very short time it had a successor m the “Spectator,’ in which 
Addison played the leading part The paper was to be non- 
political, and was to “bring philosophy out of the closets and 
libraries, schools and colleges, to dwell in clubs and assemblies, 
at tea-tables and in coffee-houses” ( Spectator No. 10). 

The first number appeared on March 1 , 1 7 1 1 ; the paper was 
issued daily until Dec. 6, 1712. In the “Tatler” the papers on 
different subjects had been dated from various clubs ; in the 
“Spectator” the framework is supplied by an imaginary club 
grouped round the “Spectator” Mr. Spectator himself, whose 
character is portrayed in the first number, represents a new and 
more sober England, very different from the court circles of the 
time. He is learned, thoughtful, serious, yet with a pleasant hu- 
mour; he frequents the coffee-houses, and his observant e3 T e 
notes the new spirit growing up under the older forms of society. 
His fellow club members represent different types. Sir Roger de 
Coverley is the old English country gentleman; Sir Andrew Free 
port represents the great London merchant class ; Captain Sentry 
is the good-humoured soldier discharged in civil life, Will Honey- 
comb the man of fashion, while the Templar stands for learning 
and wit, and so on 

For nearly two years the “Spectator” delighted the town. The 
“Spectator” stood for reason and moderation in an age of bitter 
party strife, for clean living in an age when the English upper 
classes had not yet recovered from the licence of the Restora- 
tion, and in criticism for the best standards of its time. Addison 
and Steele were for a reconciliation of the harsh austerities of 
Puritanism with the careless profligacy of the Restoration. They 
were, in fact, great moralists Samuel Johnson, whose political 
sympathies did not make him too friendly to Addison, paid Ms 
tribute to the lucidity and purity of his English style. “Who- 
ever wishes to attain an English style,” he said, “must give his 
days and nights to the volumes of Addison” And Macaulay 
speaks justly of Addison as the “consummate painter of life 
and manners,” and of “the great satirist who alone knew how to 
use ridicule without abusing it; who, without inflicting a wound, 
effected a great social reform, and who reconciled wit and virtue, 
after a long and disastrous separation, during which wit had been 
led astray by profligacy and virtue by fanaticism.” The “Spec- 
tator” includes the famous Saturday papers on Milton in which 
Addison applied the principles of Aristotelian criticism to Mil- 
ton’s work. However excessive his praise of Milton may seem 
(he placed Mm above Homer and Virgil), these papers bad a 
great influence on criticism for a long period, and were trans- 
lated into French and German. 

Of the 55s papers in the “Spectator” Addison’s numbered 274 
against 236 written by Steele. W. J. Courthope estimated the 
circulation of the “Spectator” at 10,000 — a very large number 
for those days — and the bound annual volumes had a further 
sale of 9,000. After the “Spectator,” Steele projected the 
“Guardian,” which was also to be non-political, but did not 
maintain its aloofness. Addison also contributed a few papers. 

It is astonishing to some readers that Addison’s tragedy of 
Cato, produced on April 13, 1713, should have been counted one 
of his best achievements. But the artificiality and frigidity of 
the piece, and its glaring faults even after the emendations of 
Pope and others, counted for very little against the political in- 
terest imported into the play. It was dedicated to the Duchess 
of Marlborough, and the liberal sentiments put into the mouths 
of Roman orators were taken as a glorification of Whig senti- 
ments. It was interpreted as a defence of the Whigs and Marl- 
borough against the Tories, who were suspected of trying to 
undo the Act of Settlement. Cato ran for 35 nights. It was 
translated into French and German, and Addison was praised by 
Voltaire as “the first Englishman who composed a regular trag- 
edy and infused a spirit of elegance into every part of it.” 
Voltaire’s praise was partly due to Addison’s strict adherence to 
the unity of place which his English contemporaries found un- 
natural and artificial. 
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From the cessation of the “Spectator” onwards, Addison’s 
life, though outwardly increasingly prosperous, was clouded by 
various misunderstandings and Quarrels. The rights and wrongs 
of Pope’s quarrel with him ( see Pope, Alexander) are difficult 
to disentangle, and cannot be dealt with here. But Addison, who 
had established Button in a coffee-house in Covent Garden, held 
a little literary court there of which Budge!!, Tickell, Carey and 
Phillips were members. Pope was not a member of the coterie, 
though it appears that he made a brief appearance there. In any 
case there was a complete breach. Pope wrote the famous lines 
on Atticus in the Epistle to Dr. Arbuthnot in which Addison is 
mercilessly attacked as “willing to wound, and yet afraid to 
strike,” who “like Cato, gives his little senate laws, and sits at- 
tentive to his own applause.” The Epistle was not published 
until after Addison’s death, though he must have seen the lines. 

On the accession of George I., Addison was appointed secre- 
tary to the lords justices entrusted provisionally with the con- 
duct of the Government until the new King’s arrival. He then 
became once more chief secretary for Ireland. He defended the 
Hanoverian succession against the Jacobite partisans in a new 
paper called the “Freeholder” which appeared bi-weekly be- 
tween Dec. 23, 1715 and June 9, 1716. Probably in return for 
this service he was made one of the commissioners for trade and 
the colonies. In Aug. 1716 he married Charlotte, Countess dow- 
ager of Warwick, who brought her husband the occupancy of 
Holland House, Kensington. The common report that the mar- 
riage was a very unhappy one is based mainly on the evidence of 
Addison’s enemies. The allegations that he was incompetent in 
the public service are derived from similar sources; but as one 
of the secretaries of State in the Sunderland cabinet (1717) he 
seems to have been a failure. He resigned on the plea of failing 
health in March 1718. In the same month he found himself 
ranged as a pamphleteer against his old friend Dick Steele. The 
contest was still proceeding when Addison died of dropsy, June 
17, 1719. Steele’s real love for his friend was shown in the letter 
to Congreve prefixed to Addison’s anonymous comedy The 
Drummer , acted in 1716. 

Addison’s life was written in 1843 by Lucy Aikin. This was re- 
viewed by Macaulay in July of the same year. A more modern 
study is that m the “Men of Letters” series by W. J. Courthope 
(1884). The Spectator (seven vols. 1712-13, the 8th being added 
in 1715), was frequently reprinted. There is a good mederr. ed.iicn, 
in eight vols. (1897-98) by G. Gregory Smith. Of the Tatlez there 
is an edition by G. A. Aitken in eight vols. (1898). A complete 
edition of Addison’s works (based upon Hurd) is included in Bohn’s 
British Classics; Bonamy Dobree, Essays in Biography (1923). 

ADDISON’S DISEASE* a morbid state first described by 
Thomas Addison in 1855, bas as prominent features of its syn- 
drome asthenia, marked weakness, low blood pressure, loss of 
weight, irritability of the gastrointestinal tract and, usually, 
pigmentation. The cause of the symptoms is deficiency of adrenal 
cortical function, but there is more than one reason for failure 
of the cortical tissue. 

The most common lesion is caseation associated with tuber- 
culosis. Atrophy of the gland without infection is found in 20% 
or more of the cases. 

Life in the presence of Addison’s disease has been difficult and 
n-cc^rious Any condition which resulted in loss of sodium and 
ch.or.ou 'is excessive perspiration or a diet with high content of 
potassium and low sodium, could cause prostration or death. 
Physical exertion, strain from a surgical operation or administra- 
tion of an anaesthetic alone, has been sufficient to precipitate a 
critical condition. 

Diagnosis of Addison’s disease in its severe form is not dif- 
ficult, but demonstration of limitation of adrenal cortical function 
requires objective laboratory tests. Under closely controlled 
conditions, determination of the ability of the kidney to retain 
sodium and chloride or to excrete water furnishes reliable informa- 
tion concerning adrenal cortical activity. Patients with Addison’s 
disease have survived without adequate treatment for months or a 
few years, but before recognition of the relation of sodium potas- 
sium and chloride to the severity of the symptoms a fatal termina- 
tion was almost certain. 


Robert Loeb in 1932 discovered that if the loss of sodium chlor- 
ide was stopped by the daily administration of large amounts of 
this salt, clinical improvement was often marked and sustained 
The unfavourable effect of potassium was shown in 193 7 3 anc ^ a 
rational treatment of Addison’s disease based on the control, of 
mineral metabolism provided relief but not a satisfactory solution 
of the problem. In 1930 an extract of the adrenal cortex was made 
available for patients in a critical condition but this material 
remained scarce, not always reliable and very expensive.. The 
availability of desoxycorticosterone in 1937 made it possible to 
control mineral metabolism. 

However, since desoxycorticosterone tended to increase the 
concentration of sodium and decrease that of potassium in the 
blood when large amounts of this compound were used, it was 
necessary to limit the intake of sodium and increase potassium in 
the diet. Many patients have been greatly benefited by this treat- 
ment, but few of them were restored to a state of well-being and 
some patients died even though the electrolytes in the blood were 
within normal limits. It became evident that something more 
than control of mineral metabolism was essential. Cortisone, a 
hormone of the adrenal cortex which influences organic metabolism 
and many diverse physiologic processes, was not available until 
this compound was prepared on a commercial scale in 194S. In 
1949 it was shown that a daily dose of about 15 mg. of cortisone 
and 1 to 5 mg of desoxycorticosterone restored strength and a 
sense of well-being to patients who had Addison’s disease . Treat- 
ment with cortisone alone w T as not satisfactory because sodium and 
chloride were rapidly lost from the body; but when the mineral 
metabolism was controlled with desoxycorticosterone and at the 
same time cortisone was administered, the patient was able to 
resist fatigue and to enjoy an almost normal state of health. 

Bibliography. — Geoige W. Thorn, Diagnosis and Treatment of 
Adrenal 'cncy (194S) , Proceedings of the National Academy of 

Sciences, vol. 38, p. 73 (1952). (E. C. Kl ) 

w ADDLED PARLIAMENT / 9 the name usually given to 
the English parliament which met on April 6, 1614, sat for two 
months of violent debate, and was finally dissolved by James I. 
without having passed a single bill. Seven years passed before 
another parliament was summoned. 

66 ABDRESS* THE / 5 an English parliamentary term for the 
reply of the Houses of Parliament (and particularly of the House 
of Commons) to the speech of the sovereign at the opening of a 
new parliament or session. There are certain formalities which 
distinguish this stage of parliamentary proceedings. The “King’s 
Speech” itself is divided into three sections : the first, addressed to 
“My Lords and Gentlemen,” touches on foreign affairs; the sec- 
ond, to the “Gentlemen of the House of Commons,” has reference 
to the estimates; the third, to “My Lords and Gentlemen,” out- 
lines the proposed legislation for the session. Should the sovereign 
in person open parliament, he does so in the House of Lords in 
full state, and the Speaker and members of the House of Com- 
mons are summoned there into the royal presence. The sovereign 
then reads his speech. If the sovereign is not present in person, 
the speech is read by commission. The Commons then return to 
their House, and an address in answer is moved in both Houses. 
But before this motion a bill is read pro forma , a survival of an 
ancient claim of the Commons to assert their right of deliberation 
on subjects other than the Crown’s immediate cause of summons. 
The Government of the day selects two of its supporters in each 
House to move and second the address, and when carrying out 
this honourable task they appear in levee dress. Previous to the 
session of 1890-91, the royal speech was answered paragraph 
by paragraph, but “the address” is now moved in the form of a 
single resolution, thanking the sovereign for his most gracious 
speech. The debate on the address is used as a means of ranging 
over the whole Government policy, amendments being introduced 
by the Opposition. A defeat on an amendment to the address is 
generally regarded by the Government as a vote of no-confidence. 
After the address is agreed to it is ordered to be presented to the 
sovereign. The thanks of the sovereign for the address are then 
conveyed to the Lords by the lord steward of the household and 
to the Commons by the comptroller of the household. 
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ADDRESSDMG^'iACKISS: see Office Appliances. 

ADE 5 GSCSLGE (1866-1944), U.S. author, was bom at 
Kentland, Ind., on Feb. 9, 1866. After graduating from Purdue 
University in 1887, he took up newspaper work in Lafayette, Ind., 
and Chicago (1887-1900). Although he belonged to the school of 
American vernacular humorists, he was definitely an urban product. 
Many of his early books, such as Artie (1896) and Doc ’ Horne 
(1899) were designated as stories “of the streets and town” and 
were adapted from his newspaper contributions. His best-known 
book, Fables in Slang (1899), is clever and sophisticated. Ade 
wrote a number of musical comedy librettos, film scenarios, in- 
cluding Back Home and Broke (1922), and plays, the best known 
of which were The County Chairman (1903), The College 
Widow (1904) and Father and the Boys (1908). He died May 
16, 1944. 

ADEL A (1062^-1137), daughter of William the Conqueror 
and mother of Stephen, king of England, whose right to the throne 
derived through her. She was married to Stephen, earl of Meaux 
and Brie in 1080 at Breteuil Upon the death of his father in 
1090, her husband succeeded to the earldom of Blois and Char- 
tres. She took an active interest in civil and ecclesiastical affairs 
and was instrumental in rebuilding the cathedral of Chartres in 
stone. In 1095 she became regent when her husband, at her urg- 
ing took part in the first crusade to the Holy Land. He returned 
in 1099, but left to join the second crusade in 1101 and was killed 
in battle at Ramula. Adela continued as regent during the minori- 
ty of her sons and was increasingly active in public life. Anselm, 
her guest and teacher in 1097, was often entertained by her during 
1 103 and 1105 and she affected a temporary reconciliation between 
him and her brother, Henry I. In 1107 Adela entertained Pope 
Pascal during Easter and in the following year was hostess to 
Boemund of Antioch. She made her son Theobald successor to her 
rule in 1109 and entered a convent in the diocese of Autun, 
continuing to wield an important influence in public and clerical 
affairs. She persuaded Theobald to join with her brother 
Henry I against France in 1117 and was a benevolent patroness of 
churches and monastaries. She died in 1137 and was buried at 
Caen. 

ADELAER or Adeler, the surname given to Kurt Sivert- 
sen (1622-75), Norwegian-Danish sailor. Bom at Brevig, in 
Norway, he entered the Dutch navy and then the Venetian serv- 
ice, where he was known as Curzio Suffrido Adelborst (i.e., 
Dutch for “naval cadet”). He commanded the Venetian squadron 
at the battle of the Dardanelles (May 13, 1654) when his ship 
alone sank 15 Turkish galleys and burned others. Next day he 
compelled the surrender of the Turks at Tenedos. In 1660 he be- 
came admiral-lieutenant in the Venetian service, but in 1662 he 
was induced to take command of the Danish fleet. Under Chris- 
tian V he took command of the combined Danish fleets against 
Sweden, but he died before the expedition. 

ADELAIDE (Adelheid) (931-999), queen of Italy and 
empress, was the daughter of Rudolph II of Burgundy, and 
married, in 947, Lothair, who succeeded his father Hugh as king 
of Italy. Lothair died in 950 and Adelaide was imprisoned at 
Como by his successor, Berengar II, marquis of Ivrea, who 
wished to compel her to marry his son Adalbert. After four 
months (August 951) she escaped and took refuge at Canossa 
with Atto, count of Modena-Reggio. Meanwhile Otto I, the 
German king, whose English wife, Edgitha, had died in 946, 
came to Italy. Adelaide met him at Pavia, and at the close of 
the year the marriage took place. On Feb. 2, 962, she was 
crowned empress at Rome by Pope John XII immediately after 
her husband, and she accompanied Otto in 966 on his third 
expedition to Italy, where she remained with him for six years. 

After Otto Fs death (May 7, 973), Adelaide exercised for 
some years a controlling influence over her son, the new emperor, 
Otto II. The causes of their subsequent estrangement are ob- 
scure, but it was possibly due to the empress’ lavish expenditure 
in charity and church building, which was a serious drain on the 
imperial finances. In 978 she left the court and lived partly in 
Italy, partly with her brother Conrad, king of Burgundy, by 
whose mediation she was ultimately reconciled to her son. In 


983, shortly before his death, she was appointed his viceroy m 
Italy, and, in concert with the Empress Theophano, widow of 
Otto II, and Archbishop Willigis of Mainz, defended the right 
of her infant grandson, Otto III, to the German crown against 
the pretensions of Henry the Quarrelsome, duke of Bavaria. 

In June 984 the infant king was handed over by Henry to 
the care of the two empresses; but the masterful will of Theo- 
phano soon obtained the upper hand, and until the death^of the 
Greek empress, on June 15, 991, Adelaide had no voice in German 
affairs. She assumed the regency, in concert with Archbishop 
Willigis and a council of princes of the empire, and held it until 
in 995 Otto was declaied of age. In 996 the young king went 
to Italy to receive the imperial crown; and from this date 
Adelaide devoted herself to pious exercises, to correspondence 
with the abbots Majolus and Odilo of Cluny, and to the founda- 
tion of churches and religious houses. 

She died on Dec. 17, 999, and was buried in the convent of 
Saints Peter and Paul, her favourite foundation, at Salz in 
Alsace. 

By the emperor Otto I she had four children: Otto II (d. 983) ; 
Mathilda, abbess of Quedlinburg (d. 999); Adelheid (Adelaide), 
abbess of Essen (d. 974) ; and Liutgard. 

Bibliography — Adelaide’s life (Vita 01 Fti* -w Adalheidae 
was written by St. Odilo of t \ .4 - '* pitiable only 

*, * years, the rest of her life being merely outlined, though 

her adventures in escaping from Berengar are treated in more detail 
The best edition is in Andre Duchesne, Bibliotheca Cluniacensis, pp. 
353—362. See Giov. Batt. Semcna, Vita 11 “ " dt s. Adeleida s 

etc . (Turin, 1S42) ; Jul. Bentzmger, Das Leoen der jxaiserin Adelheid 
. . . wahrend der Regierung Ottos ///., Inaug. Dissertation (Breslau, 
1883); J. J. Dey, Hist de s . Adelaide , etc. (Geneva, 1862); F. P 
Wimmer, Kaiserin Adelheid , Gemahlin Ottos I des Grossen (Regens- 
burg, 1889) ; W. Wattenbach, Deutschlands Ge*ch s 'l ,, +*q*»ell*n (Stutt- 
gart and Berlin, 1904). See Ulysse Chevalier .-v'D*- »i Vf ' cc., sources 
historiques (1903). 

ADELAIDE^ capital of South Australia, in the county to 
which it gives its name, is situated near the middle of the east- 
ern side of St. Vincent gulf where the coast line curves farthest 
inland (eastward). The genius of Charles Sturt, and then of Wil- 
liam Light, the first surveyor-general, selected (1836) a site upon 
fertile plains which swept up very gently from the coast to a curv- 
ing line of hills some 9 mi. inland. (Mt. Lofty, c. 7 mi. [ air line] 
E.S.E. of Adelaide, 2,333 ft.) Light chose, not without opposi- 
tion, a spot on rising ground, dose to the Torrens stream, the chief 
early source of water supply, and within easy reach of a fair 
open roadstead (Holdfast bay, c. 6 mi ). Within 8 mi. also was 
the only considerable sheltered inlet along this recently elevated 
coast, the Port Adelaide “river,” a deflected tidal estuary. This 
water — shallow, muddy, but improved by dredging — became the 
site of Adelaide’s port until the construction of the outer harbour 
provided a more accessible anchorage for larger vessels near 
the mouth of the estuary and facing the open gulf. South- 
ward the hills close in upon the plain and meet the coast line, 
but northward the lowlands stretch, broadening, up to and be- 
yond the head of the gulf. Easy movement was possible also by 
various gaps and saddles to the Murray lowlands in the east and 
southeast, and Adelaide thus soon became an important nodal 
point for lines of movement by land and sea. The fertility of 
the plains — deep alluvium washed down from the torrent-scarred 
hills — the presence of minerals (though in relatively small quanti- 
ties) in the hills, and the genial climate formed the basis of 
Adelaide’s prosperity. A fairly regular rainfall of c. 21 in. falling 
largely in the winter months (April-November) ; temperatures hot 
in summer X Jan. mean: 73 0 ; highest recorded [shade] maximum 
1 1 6°, with fairly frequent heat spells); but cool and bracing in 
winter (June mean: 52 0 with occasional frosts); land and sea 
breezes along the coast and much sunshine make up a typical Medi- 
terranean climate. The town was laid out by Light in the form of 
a square, divided into rectangular blocks with gardens and parks at 
the points of intersection. Around the square a mile-broad belt of 
park land was reserved, and beyond these stretch the suburbs. 
The park lands have been to some extent encroached upon for 
public buildings, but the remainder .form the great playground 
and “lungs” of the city which claims to have no slums. ^The 
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climate and the presence of the river Torrens, now artificially 
dammed and converted into a lake, lend Adelaide the peculiar 
charm of diversified vegetation; northwestern European, south- 
ern European and subtropical 

After a somewhat chequered early history Adelaide, in virtue 
of its commanding situation in relation to all the more important 
southern parts of the state, steadily grew in prosperity and size 
until, with 312,619 inhabitants, it had a decidedly alarming pro- 
portion (nearly 54%) of the total population of the state (1933, 
580,949) ; 1943 estimate, 362,500. Its commercially central posi- 
tion and good communications, ready supplies of raw materials 
and of imported coal, and a protective tariff have built up in the 
metropolitan area (particularly along the main lines to Port Ade- 
laide) a number of flourishing young industries, manufacturing 
woollens, machinery, pottery, etc. To Adelaide gravitate the prod- 
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nets of the agricultural and pastoral areas of the surrounding fer- 
tile districts, and thither also, for lack of a river-mouth port, come 
the bulk of the products — wool, wheat, fruit — of the lower Murray 
valley ( see Alexandrina, Lake). The trade of Port Adelaide is 
five to six times as valuable as that of any other South Australian 
port, and fourth as regards value and tonnage among the ports of 
Australia. In 1938-39 the imports at Port Adelaide were worth 
£5,500,000 and the exports £10,000,000. The city possesses many 
fine buildings, including the university, School of Mines, an 
Anglican and a Roman Catholic cathedral, exhibition building and 
others. It was the birthplace of municipal government in Austra- 
lia and gained a lord mayoralty in 1919. 

ABELARD or AETHELARD of Bath (12th century), 
English scholastic philosopher. He studied in France and travelled 
in Spain, Italy, north Africa and Asia Minor, where he became 
acquainted with Arabian scholarship. He returned to England in 
the time of Henry I, and received an annual grant from the 
revenues of Wiltshire. Adelard translated Euclid’s Elements , prob- 
ably from an Arabic version. The work, which was published in 
Venice in 1482 under the name of Campanus de Novara , at once 
began to be used as a textbook in the schools. Adelard’s special 
contribution to scholastic philosophy was the treatise De eodem et 
diverso , in which he enunciated the theory of “indifference.” 

It is in the form of a dialogue between himself and his favour- 
ite nephew, and was dedicated to Richard, bishop of Bayeux 
from 1113 to 1133. He wrote also a group of treatises on the 
astrolabe (a copy of which is in the British museum), on the 
abacus (three copies exist in the Vatican library, the library of 
Leyden university and the Bibliotheque Nationale in Paris), 
translations of the Kharismian tables and an Arabic Introduction 
to Astronomy. 

Bibliography — See C. Jourdain, Recherches sur les traductions 
d’Aristote (2nd ed., 1843) ; BartMemy Haureau, Philosophic seolas- 
tique (2nd ed., 1872) ; and works appended to art. See also Scholas- 
ticism. 

ADELXE COAST* Antarctic land situated on the polar circle 
in longitude 140° E., discovered by tbe Frenchman Dumont 


d’Urville in 1S40. The steep coasts, rising to heights of from 3,250 
to 4,000 ft , are almost unapproachable. Although covered with 
snow and ice and completely uninhabited, it has possibilities 01 
utilization for •whale fishing. (See also Antarctic Regions.) 

II 7T ICTTfi 7 : see Postxjmia-Grqtte. 

ADELUNG* JOHANN CHRISTOPH (1732-1806), Ger- 

man grammarian and philologist, was bom at m 

Pomerania, on Aug. 8, 1732. He was educated at the l ^ - * 

of Anklam and Klosterbergen, and the University m T . 

1759 he was apornted professor at the gymnasium of Erfurt, but 
relinquished ih.s pos-c o.'_ two years later to take up residence at 
Leipzig, where he"" devoted himself to philological researches and 
the voluminous writings he continued to produce throughout his 
life. In 1787 he was made principal librarian to the elector of 
Saxony at Dresden, where he lived until his death on Sept. 10, 
1806. 

By his grammars, dictionary and various works on German 
style, Adelung helped to rectify the orthography, refine the 
idiom and fix the standard of his native tongue. His German 
dictionary — Grammatisck-kritisches W orterbuch der ho chdeuts ch- 
ert Mundart (1774-86) — bears witness to his intimate knowledge 
of the history of the different dialects on which modern German 
is based No man before Jacob Grimm ( q v.) did so much for 
the language of Germany. At the time of his death Adelung was 
engaged on a work on general philology, entitled Mithndates , 
oder allgemeine Sprachenkunde. Unfortunately he did not live to 
complete it. 

The first volume, which deals with the Asiatic languages, was 
published immediately after his death; the other two were issued 
under the superintendence of Johann Severin Vater (1771-1826). 

ADEMPTION* a taking away; in law, a revocation of a grant 
or bequest. 

ADEN* seaport and territory in Arabia, situated in 12 0 45' N. 
and 45 0 4' E. on a ^ear the entrance to the Red sea, 

100 mi. E. of the . A Am al-Mandab. The peninsula of 
Aden has barren and desolate volcanic rocks, rising to 1,776 ft. and 
extending 5 mi. from east to west and 3 mi. from its northern 
shore to Ras Sanailah, or Cape Aden, its most southerly point; it 
is connected with the mainland by a neck of low sandy ground. 
The town is built on the eastern coast, in the crater of an extinct 
volcano, and is surrounded by precipitous rocks forming an ad- 
mirable natural defense. 

There are two harbours: an outer, facing the town, protected by 
the island of Sirah, but partially choked with mud ; and an inner, 
called Aden Back-bay, or, by the Arabs, Bandar Tawayih, on the 
western side of the peninsula. The new Aden, called Steamer 
Point, houses the U.S. and other consulates, the principal banks and 
=V*r)T r>r offices. 

Dm::!-. fig water, which was obtained before 1930 by condensing 
sea water, was later amply supplied by a pipe line from artesian 
wells on the mainland. 

Aden early became the chief entrepot of trade between Europe 
and Asia. It is the ’ApaPlaevdaLjjLoov of the Periplus. It was known 
to the Romans as Arabia Felix and Attanae and was captured by 
them, probably in the year 24 b.c. it was unsuccessfully attacked 
by the Portuguese under Albuquerque in 1513, but fell into the 
hands of the Turks in 1538. In the following century the Turks 
relinquished their conquests in Yemen, and the sultan of San c a es- 
tablished a supremacy over Aden, which was maintained until 1735, 
when the sheikh of Lahaj, throwing off his allegiance, founded a 
line of independent sultans. 

From the 16th to the 19th centuries traffic between Europe and 
the east had mostly gone via the Cape of Good Hope. The an- 
nexation of Aden to British India in 1839 renewed trade between 
India and the Red sea and this developed enormously after the 
cutting of the Suez canal. Aden was made a free port and a coal- 
ing station, and its territory was extended by cession or purchase. 
The island of Perim in the Strait of Bab al-Mandab was occu- 
pied in 1857. 

In addition to its east and west trade Aden developed many 
commercial relations with the interior and with the opposite coast 
of Africa. The chief imports are fuel oil, petrol (gasoline), coffee, 
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cotton piece goods, grain, hides, coal, sugar and tobacco. The ex- 
ports are, in the main, the same as the imports. Aden itself pro- 
duces salt and cigarettes. The trade is largely one of transship- 
ment 

Imports for 1949 amounted to Rs. 42,63,oo,879 1 ; exports to Rs 
18,76,73,189. In that year 3,600 merchant ships of 15,924,948 
tons (net) entered the port of Aden, besides 2,500 local craft. 

The submarine cables of Cable and Wireless, Ltd., diverge 
there on the one hand to India, the far east and Australia; on the 
other, to Zanzibar and the Cape of Good Hope. There are no rail- 
ways in the colony, and communications between the townships 
are by road 

By mid- 20th century there were several regular air services be- 
tween Aden and Cairo (via Jibuti, Asmara and Khartoum, or via 
Jidda and Port Sudan); to Addis Ababa; and to Nairobi via 
Hargeisa and Mogadishu; and to Mukalla in the eastern Aden 
protectorate during the summer monsoon. The population of the 
Aden colony at the 1946 census was 80,876, of which 365 were 
of European and allied races. 

Boundaries and Administration.— After the kingdom of the 
Yemen (q.v.) became independent of the Ottoman empire it re- 
fused to recognize the boundary between itself and the western 
Aden protectorate which was determined by the Anglo-Ottoman 
convention of 1905. The matter was left open by the Anglo- 
Yefneni treaty of Feb. 11, 1934, but it was agreed in Jan. 1951 to 
form a joint commission to demarcate frontiers and settle the dis- 
putes which had occurred from time to time. As a result of dis- 
putes concerning the border with Yemen, Great Britain and 
Yemen broke diplomatic relations in 1949; however, in March 
1951 they were resumed. 

On April 1, 1937, Aden passed from the control of the India of- 
fice to the colonial office; its currency became the East African 
shilling in place of the rupee in June 1951. In Jan 1947 a legis- 
lative council was inaugurated, consisting of the governor, four ex- 
officio members, not more than four official members and not more 
than eight unofficial members representing the various communi- 
ties. 

The Aden protectorates, eastern and western, have an area of 
about 110,000 sq.mi. with an estimated population of 650,000 in 
1950, organized into about 30 sultanates, sheikhdoms and other 
tribal units in treaty relations with the British government. The 
principal of these are the Qu‘aiti state of Shihr and Mukalla and 
the Kathiri state of Sai’un, both in the eastern protectorate; and 
the ‘Abdali sultanate of Lahaj in the western. 

Bibliography — Colonial Office, London, Annual Report* or. .Aden, 
with further bibliography; the Master of Belhaven, T>te Kingdom of 
Melchior (London, 1949); Doreen Ingrams, A Survey of Social and 
Economic Conditions in the Aden Protectorate (Eritrea, 1949). 

(G E. K.) 

ADENES s Adenez or Adans, surnamed Le Roi, French 
trouvere, was born in Brabant about 1240. He owed his educa- 
tion to the kindness of Henry III, duke of Brabant, and he re- 
mained in favour at court for some time after the death (1261) 
of his patron. 

In 1269 he entered the service of Guy de Dampierre, afterward 
count of Flanders, probably as roi des minestrets, and followed 
him in the next year on the abortive crusade in Tunis. The expe- 
dition returned by way of Sicily and Italy, and Adenes left in his 
poems some very exact descriptions of the places through which 
he passed. 

The poems written by Adenes are four: the Enfances Ogier , 
Berte aus grans pies, Bueves de Comarchis and a long roman 
d’aventures, Cleomades, borrowed from Spanish and Moorish 
traditions brought into France by Blanche, daughter of Louis IX. 
Adenes probably died before the end of the 13th century. 

Bibliography.— The romances of Adenes were edited for the 
Academie royale de Belgique ( Cleomades by A. van Hasselt, 1865—66; 
Berte, Les Enfances Ogier, Bueves de Commarchis by A. Scheler, 1874) ; 
Berte was rendered into modern French by G. Hecq (1897) and by R. 
Perie (1900) ; Cleomades, by Le Chevalier de Chatelain (1^59) • 
also the edition of Berte by Gaston Paris (1832); Leon Gautier, Les 
epopees frangaises, vol. iii, etc. 

1 100,000 rupees is written as Rs. 1,00,000; 10,000,000 is written 1,00,00,- 

aoa. 


ADENOIDS. A condition, commonly found in children, pro- 
duced by excessive growth of the pharyngeal tonsil or adenoid (see 
Pharynx). The enlargement may block the nasal passages or the 
eustachian tube and produce disturbances m breathing and in hear- 
ing _ . . , 

If severe, the child may assume a characteristic vacant, stupid 
expression accompanied by mouth breathing. The presence of 
these growths may handicap the child in his physical and mental 
development. The removal is a relatively simple operative pro- 
cedure (FLA) 

ADEODATUS, pope and saint (P-676), became bishop of 
Rome on April 11, 672, and died on June 16, 676 

Little is known of his life before 672 except that he was a monk 
in the Roman monastary of St. Erasmus, whose quarters he later 
helped to enlarge. 

During his pontificate the Monothelite controversy (q v ) over 
the unity or duality of Christ’s will was still active between the 
sees of Rome and Constantinople To Adeodatus, during this 
controversy, was ascribed the rejection of the Synodikon tendered 
by Constantine I of Constantinople, and the repression of the 
Monothelite heresy. 

Also ascribed to him is the work of restoring the basilica of St 
Peter at Campo di Merlo near Rome. Beyond these few works 
little else is known of his reign as pontiff. Of his writings, only 
letters of his to the abbeys of St. Peter of Canterbury and St Mar- 
tin of Tours are extant, both relating to the granting Y -YYoYe* 
to these churches Occasionally he is referred to as : 

Adeodatus I being the alternative name of an earlier pope Deusde- 
dit ( q.v .). 

ADEPT (if used as a substantive pronounced adept, if as an 
adjective adept; Lat. adeptus, “one who has attained”), com- 
pletely and fully acquainted with one’s subject; an expert. 

The word implies a natural inborn aptitude, more than acquired 
proficiency. In olden times an adept was one versed in magic, an 
alchemist 

ABERNO (Adrano), town of the province of Catania, Sicily, 
22 mi. by rail N.W. of the town of that name Pop. (1936) 
24,307 (town), 24,515 (commune). Anciently Adranon (the orig- 
inal Siculan settlement was perhaps about 5 mi. away), it took its 
name from Adranos, an indigenous deity, in Roman times identi- 
fied with Vulcan, to whom was dedicated a temple guarded by 
1,000 huge dogs. Substructures of the temple may persist out- 
side the town. The town, founded by Dionysius I (c. 400 b.c.), 
has fine remains of its walls (see P. Orsi in Not. Scavi, p. 227 
[1915]). 

For a time it was the headquarters of Timoleon, and it was the 
first town taken by the Romans in the First Punic War (263 b.c.). 
In the centre of the modern town rises the castle built by Roger I. 

ABES, nonalcoholic beverages made from the juice of lemons, 
oranges or limes, powdered sugar or syrup and plain, mineral or 
carbonated water. Usually a maraschino cherry and cracked ice, 
and a straw through which to sip the drink, are added. 

Ades are sold in the United States chiefly at soda fountains and 
drugstores. “Orange drinks” are also served at street stands and 
corner shops, as are drinks made from the juice of pineapple, 
grapefruit, etc. 

The juice of the fruit is ordinarily extracted through electrical 
machines installed at soda fountains. 

The advantage in this method lies in the fact that the customer 
sees with his own eyes the fresh fruit and the resulting unadulter- 
ated juice. 

ADHAN: see AzAn. 

ADHEMAR. DE CHABANNES (c. 988-1034), mediaeval 
historian, was born at Chabannes, Fr. He was a monk of the 
monastery of St. Cybard, Angouleme, and died at Jerusalem. 

Adhemar’s principal work, Chronicon Aquitanicum et Fraud - 
cum, or Historia Francorum, is in three books and deals with 
Frankish history from the fabulous reign of Pharamond, king of 
the Franks, to a.d. 1028. 

The two earlier books are scarcely more than a copy of the 
Gesta regum Francorum, but the third, dealing with the period 
from 814 to 1028, is of considerable*' historical importance, and 
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is published in the Monumenta Germaniae hist mca , Scriptores, 
iv (Hanover and Berlin, 1841), 

A critical edition of the entire Chromcon , prepared by Jules 
Chavanon (1897), is in the Collection de textes pour servir a 
V etude et d V ' enseignement de Vhistoire Other writings of Ad- 
hemar’s are published by J. P. Migne m the Patrologia Latina , 
tome cxli (Paris, 1844-55) 

See F Arbellot, Etude historique et IzHetaue sur Actemar de 
Ckabannes (Limoges, 1873). 

ADHEMAR (Ademar, Aimar, Aelarz) DE I/IOC7TEIL 
(d 1098), crusader, became bishop of Puy-en-Velay after the 
deposition of his predecessor by Gregory VII m 1077. He made 
a pilgrimage, possibly to Jerusalem, in 1086-87 

It was from Puy that Urban II, on Aug 15, 1095, convened the 
council that met at Clermont in the following November; there 
he began the preaching of the first crusade Adhemar, the first of 
his audience to take the Cross, was appointed by Urban to lead 
the crusade as his legate 

He travelled to Constantinople with Raymund IV of Toulouse 
and the Provengal contingent During the crossing of Asia Minor 
and the siege of Antioch (May 1097 to June 1098) there was no 
supreme commander of the crusade, but Adhemar played a lead- 
ing part in the counsels and activities of its leaders He was 
prominent in military operations and in the situation which de- 
veloped during the siege of Antioch when Peter Bartholomew 
claimed to have discovered the Holy Lance. He organized the 
mass religious devotions at times of crisis, and he began to estab- 
lish friendly relations with the eastern Christians 

He appears to have commanded universal respect and affection 
and so restrained the quarrels that arose from the conflicting am- 
bitions of the lay leaders. This was his greatest service to the ex- 
pedition. 

After Adhemar’s death of the plague in Antioch (Aug. 1, 1098), 
division within the army became so acute that the crusade almost 
foundered 

See L. Brehier, “Adhemar de Monteil,” Dictionnaire de biographie 
1 ... j g a j teau et qX } vo i co i 590-598 (Paris, 1933); also 

N . History of the Crusades, vol i (Cambridge, 1951). 

(R C. Sma.) 

ADHESIVE CEMENTS: see Cement: Adhesive Cements . 

ADIABATIC CHANGE^ a change in the physical state of a 
body, whether this change be one of volume, strain, electric 
charge, etc., which involves no passage of heat to or from the 
body. 

(See Thermodynamics.) 

ADIABATIC PROCESSES IN ATMOSPHERE. Be- 
cause of the large volumes of air involved and the relatively small 
temperature differences between adjacent air parcels, it is com- 
mon to assume that no heat is added to or withdrawn from the 
air (adiabatic process) during atmospheric processes. 

This assumption appears to be justified for air which is not in 
contact with the ground and for processes which are completed in 
from a few hours to a day. When air ascends or descends it ex- 
pands and contracts as a result of the change in pressure. If no 
condensation or evaporation of water occurs the air will cool about 
i° C. per 100 metres rise (5.4 0 F. per 1,000 ft.), which is called 
the dry adiabatic lapse rate. 

When moist air is lifted it will cool at the dry adiabatic rate 
(the presence of moisture has a negligible effect until saturation 
is reached) until it becomes saturated. Further lifting will result 
in the condensation of water vapour or cloud formation. The 
latent heat of condensation is added to the air and as a result 
it cools less rapidly, at the so-called moist or saturated adiabatic 
lapse rate. 

The value of the moist adiabatic lapse rate depends on the 
temperature and pressure being about 0.44 0 C. per 100 metres at 
20 0 C and t.goc mb and o.8o° C. per 100 metres at — 20° C. 
and 600 mb. If saturated air descends it follows the moist adia- 
batic lapse rate only as long as it contains liquid water in suspen- 
sion which can evaporate; otherwise it follows the dry adiabatic 
lapse rate. If an air parcel of absolute temperature T 0 and pres- 
sure p a is dry-adiabatically compressed or expanded to a pressure 
p } its temperature T is given by T== T 0 (£//»«) ,28$ . 

e 


(See Meteorology; Lapse Rate of Temperature, Tiiermody^m- 
ics s Upper Air Soundings ) u * 

v " A77TG7J3TS, the name of a party in the religious con- 
troversies of the 1 6th century in Germany. The Adiaphorist 
controversy among Lutherans was an issue of the provisional 
scheme of com” remise between religious parties, drawn up by 
Charles V, *r.i cum at the Diet of Augsburg, May 154S, 
and known as the Augsburg Interim. It satisfied neither Catholics; 
nor Protestants. As head of the Protestant party the young 
elector Maurice of Saxony negotiated with Melanchtlion and 
others, and at Leipzig, Dec. 1548, secured their acceptance of the 
Interim as regards adiaphora (things indifferent), points neither 
enjoined nor forbidden in Scripture. This sanctioned jurisdiction 
of Roman Catholic bishops and observance of certain rites, while 
all were to accept justification by faith (relegating the words “by 
faith alone 33 to the adiaphora ) . Passionate opposition was led by 
Melanchthon’s colleague, Matthias Flacius, on the grounds that 
the imperial power was not the judge of adiaphora , and that the 
measure was a trick to bring back popery. From Wittenberg he 
fled, A or! to Magdeburg, making it the headquarters of 

rigid l.o . Practically, the controversy w r as concluded by 

the religious peace ratified at Augsburg (Sept. 1555)? which left 
princes a free choice between the rival confessions with the right 
to impose either on their subjects; but much bitter internal strife 
was kept up by Protestants on the theoretical question of ana- 
phora; to appease this was one object of the Formula Concordiae, 
1577. Another Adiaphorist controversy between Pietists and their 
opponents,' respecting the lawfulness of amusements, arose in 
1681, when Anton Reiser (1628-86) denounced the opera as anti- 
Christian. 

See J. Herzog and A. Hauck, Realencyklc p'ddie (3rd ed.) ; and F, 
Hastings, Encyclopaedia of Religion and Ethics, art. “Adnphansm ” 
where the connection of this historic question with the .'urCur.r: 
question of what is vital or essential is shown. For an earlier study, 
on rigounst lines, see E. Schmid, Adiaphora , wissenschaftlich u. his- 
torisch untersucht (1809). 

ABIGE ? river, north Italy. The Adige rises in small lakes 
on the Resia (Reschen Scheideck) pass (4,944 ft.), and neai 
Glorenza is joined by tributaries where roads over the Ofen and 
Stelvio passes fall in. It flows E. to Merano, and S.E to 
Bolzano, where it receives the Isarco (6 ft ), and becomes navi- 
gable. Turning S.W., and receiving the Noce (right) and the 
Avisio (left), it enters Lombardy, 13 mi. S. of Rovereto. It falls 
into the Adriatic at Porto Fossone, a few miles N. of the Po. 
The most considerable towns on its banks (south of Bolzano) are 
Trento, Rovereto, Verona and Legnago. It is very rapid, with 
sudden floods which do great damage. In Lombardy it is 200 yds 
wide, and 10 to 16 ft. deep, but the strong current impedes navi- 
gation. The Adige is 220 mi. long and, after the Po, the most 
important river in Italy. In Roman times its lower course lay 
much farther north than now, along the base of the Euganean hills, 
and it entered the sea at Brondolo. In a.d. 587 the river broke 
its banks and took its present course, but new streams opened 
repeatedly to the south, until now the Adige and Po form one 
delta. 

ADIGEI (Adygei), autonomous region in the north Caucasian 
area of the R.S.F.S.R., created July 1922. It is a narrow strip 
of territory lying north and south of lat. 45 0 and curving south at 
about long. 41 0 E., forming an autonomous island in the north 
Caucasian area, mainly along the south banks of the Kuban river 
and Laba river, from west of Krasnodar to south of Labinsk. It 
was formerly part of the Kuban province. The Kuban river is 
navigable to its confluence with the Laba river but is malarial 
and swampy and frequently floods its banks. The population 
(1939) 241,773 is entirely rural and is administered from Kras- 
nodar, for which purpose it is divided into the following sec- 
tions : — Dzhidzhikhablsk, Natyrbovsk, Preobrazhensk, Takhtamy- 
kaevsk, Khakyrino-Khabalsk. The Adigei or Adygei (their own 
name) or Cherkess (their Russian name) are Circassians who 
formerly occupied the mountain valleys but were compelled by 
Russia in 1861 either to settle on the flat land or to emigrate 
(200,000 settled in Turkey, as the Bashi-Bazouks). They are 
mainly Alpine in physical type and speak a language of the 



ADIPOCERE- 

Abkhazo-Adigean group of the “Spirant” branch of the Japhetite 
languages Their religion was Mohammedan, mingled with old 
heathen and modem Christian rites. Cattle and sheep rearing 
were their chief occupations, and great respect to seniority and 
hospitality, and fierce vendettas, were characteristic Their present 
habitat is on the southern limit of the black-earth steppe region 
where it merges into the broad-leaved, deciduous forest. They are 
now mainly an agricultural people, with wheat, maize and sun- 
flower seed as the chief crops; consequently, their old customs are 
rapidly dying out 

_ ADIPOCERE, a substance into which animal matter is some- 
times converted (from the Lat. adeps, “fat,” and cera , “wax”), 
and so named by A F. Fourcroy, from its resemblance to both fat 
and wax. When the Cimetiere des Innocens at Paris was moved 
in 1 7 86-8 7, great masses of this substance were found where the 
coffins containing the dead bodies had been placed very closely 
together Chemically, adipocere consists principally of a mixture 
of palmitic, margaric and oxymargaric acids combined with a little 
ammonia; glycerine appears to be absent ( see also under Oils, 
Fats and Waxes) 

Lime, derived from the tissues, is present with other substances 
as an inorganic residue It appears that it is not formed from 
protein, but from the body fats which collect together and undergo 
degamposition 

ADIPOSE TISSUE is composed of specialized connective 
tissue cells which contain large globules of fat. The chief chemical 
constituents of this fat are the neutral glycerol esters of stearic, 
oleic and palmitic acids. The fat stored in these cells comes in 
part directly from the fats eaten, and in part is manufactured 
within the body from fats and carbohydrates in the food and 
sometimes from protein. The main reservoir of fat in the body 
is the adipose tissue beneath the skin, called the panniculus 
adiposus. There are also deposits of fat between the muscles, 
among the intestines and in their mesentery, around the heart 
and elsewhere. 

Besides acting as a fuel reserve against times of starvation or 
great exertion adipose tissue helps conserve the heat of the body 
and forms soft and elastic pads between the various organs. 

ADIRONDACKS, a group of mountains in northeastern 
New York, U.S., in Clinton, Essex, Franklin and Hamilton coun- 
ties, often included by geographers in the Appalachian system, 
but pertaining geologically to the Laurentian highlands of Canada. 
Unlike the Appalachians, the Adirondacks do not form a con- 
nected range, but consist of many summits, isolated or in 
groups, arranged with little appearance of system. There 
are about ioo peaks, ranging from 1,200 to more than 5,000 ft in 
height, and 42 more than 4,00c T , the V_chc-t peak, Mt. Marcy (called 
by the Indians Tahawus, or ‘-row * >• Vc**' is near the eastern part 
of the group and attains an c Do 0* 5344 ft. Other high peaks 
are McIntyre, 5,112 ft ; Skylight, 4,920; Haystack, 4,918, and White- 
face, 4,872. These mountains, consisting of various sorts of gneiss, in- 
trusive granite and gabbro, have been formed partly by faulting but 
mainly by erosion, the lines of which have been determined by the 
presence of faults or the presence of relatively soft rocks. The moun- 
tains form the water parting between the Hudson and the St. Lawrence 
rivers. On the south and southwest the waters flow either directly into 
the Hudson, which rises in the centre of the group, or else reach it 
through the Mohawk. On the north and east the waters reach the St. 
Lawrence by way of Lakes George and Champlain, and on the west 
they flow directly into that stream or reach it u * “’’c Ontario. 

The most important rivers within the area ari Black, 

Oswegatchie, Grass, Raquette, Saranac and Ausable Among the larger 
lakes are the Upper and Lower Saranac, Big and Little Tupper, 
Schroon, Placid, Long, Raquette and Blue Mountain. The surface of 
most of the lakes lies at an elevation of more than 1,500 ft. above 
the sea; their shores are usually rocky and irregular, and the wild 
scenery within their vicinity has made them very attractive to the 
tourist. 

The region known as the Adirondack Wilderness, or the Great North 
Woods, embraces between 5,000 and 6,000 sqmi of mountain, lake, 
plateau and forest, which for scenic grandeur is almost unequalled in 
any other part of the United States. Railways and highways penetrate 
the heart of the region and small boats ply upon the laiger lakes 
Well-marked trails lead to the crests of the better-known peaks ^ The 
mountains are easily reached from Plattsburg, Port Kent, Heikime:, 
Malone and Saratoga Springs. Every year thousands spend the sum- 
mer months in the wilderness, where cabins, hunting lodges, villas and 
hotels are numerous. The resorts most frequented are in the vicinity 
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of the Saranac and St Regis lakes and Lake Placid , 

In the Adirondacks are some of the best hunting and fishing grounds 
in the eastern US At the head of Lake Plackl stands Whiteface moun- 
tain, from whose summit one of the finest views of the Adirondacks 
may be obtained Two miles southeast of that lake, ^ at North Elba, 
is the old farm of the abolitionist John Brown, which contains his 
grave and is much fiequented by visitors Lake Placid is the principal 
source of the Ausable river, which for a part of its course flows through 
a rocky chasm from 100 to 175 ft deep and rarely more than 30 
wide At the head of the Ausable chasm are the Rainbow falls An- 
other impressive feature of the Adirondacks is Indian pass, a goige 
about 11 mi long, between Mt McIntyre and Wallface mountain, a 
majestic cliff rising veitically from the pass to a height of 1,300 ft 
Keene valley, in the centre of Essex county, is another picturesque 
region, tmr a pleasing combination of peaceful valley and rugged 

hills > i l ■ :• e climate during the winter months is. very severe— 

the tc~ve Vur? sometimes falling as low as — 42 0 — it is beneficial 
to persons ^’Pcrincr pulmonary Doubles and a numbei of sanatoria 
have been The region is heavily wooded with spruce, hem- 

lock, pme and hardwood trees Lumbering has been much restricted 
by the creation of a state forest preserve, containing in i9 2 7? 15884,643 
ac , and by the purchase of large tiacts foi game preserves and recre- 
ation grounds by private clubs The so-called Adirondack park, con- 
taining more than 3,000,000 ac , includes most of the state preset ve and 
large areas held in private ownership 

ADIT. An adit is the name given to a horizontal working 
made from the surface to strike a seam of coal or a mineral vein 
Other names for an adit are “day drift,” “day hole” surf (forest 
of Dean), “sough” (lead mines of Derbyshire), “water-gates” 
(north of England), “sorre” (Yorkshire), “aridod” and “audit” 
as well as adit Mining by means of adits is very ancient, and 
was practised in hilly country where the seams were cut by val- 
leys. It was perhaps the earliest method of mining. The adits 
were driven at such a level as to drain off the water from the 
workings. The figure shows a seam coal outcropping on the side of 
a hill with ventilating shaft and adit level. In modern times a 
number of adit tunnels were driven at much lower levels for the 
purpose of draining off the water in old earlier workings, in metal 
mines in the western part of Canada, the United States and Mexico. 
Inclines are sometimes called adits. 



The lower tunnel, which is horizontal, represents a v n adit cut 

ACROSS THE STRATA, TO “WIN” AND DRAIN A COAL SEAM 


Sometimes the coal was carried up the shaft on the backs of men or 
women climbing ladders, or by means of a jack roll worked by manual 
labour The coal was worked by means of narrow passages driven in 
the coal, small pillars being left for the support of the roof The extent 
to which working was possible was limited by three factors, lack of 
ventilation, crush of pillars and water difficulties Mechanical ventila- 
tion was not practised. A fire was placed in the shaft to heat the air 
and so increase the air current. The pillars were made very small with 
a view to getting as much coal as possible, and as the area worked ex- 
tended, a point was reached at which the support offered by the pillars 
of coal became insufficient and a crush of the superincumbent strata 
supervened, inducing a “creep” or heaving-up of the floor, if the floor 
were a soft fireclay. If the floor was hard, a “thrust” took place and 
the pillars were crushed The methods of raising the water from the 
dip workings to the water level or adit being by means of pumps 
worked by manual labour, it was not possible to proceed far to the dip 
from beyond the point where the adit struck the seam of coal or, as 
it was termed, beyond “the line of free drainage.” 

Where the ground was flat, working by adits was not possible, so 
that it was usual, in very early times, to get the coal by means of bell 
pits (g.v.) sunk near the outcrop. (R. R.) 

adjective, a word used chiefly in Its grammatical sense 
of limiting or defining the noun to which it refers (Lat. ad-jacio , 
“to throw to”). Grammarians used to speak of a noun and its 

adjective together as a noun-adjective. In the art of dyeing, 

© 
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adjective colours are those which require mixing with some basis 
to render them permanent. 

ADJECTIVE LAW, This term means the law of procedure 
and distinguishes it from the substantive law, which it is designed 
to enforce, the former being viewed as the machinery by means 
of which the latter is brought into operation 
adjour:::. I/TaT the act of postponing a meeting of any 
private or public body, particularly of parliament, or any business, 
until another time, or indefinitely (in which case it is an adjourn- 
ment sine die). The word applies also to the period during winch 
the meeting or business stands adjourned 

ADJUDICATION., generally the determination of an issue 
by the exercise of judicial power; the entry of a decree or judg- 
ment by a court. In bankruptcy proceedings an adjudication is an 
order of court declaring a debtor to be bankrupt. ( See Bank- 
ruptcy ) 

ADJUNCT, that which is joined on to another, not an essen- 
tial part, and inferior to it in mind or function, but nevertheless 
amplifying or modifying it. (Lat. ad, “to,” jungere , “to join.”) 
Adverbs and adjectives are adjuncts to the words they qualify. 
Twelve members of the Royal Academy of Sciences in Paris are 
called “adjuncts ” 

ADJUSTMENT (IN LAW): see Average. 
ADJUSTMENT (IN PSYCHOLOGY) is the process of 
behaviour by which men, and other animals as well, maintain an 
equilibrium between their needs and the demands and obstacles 
of their environments In its simplest form, a sequence of adjust- 
ment begins when some need is felt and ends when that need is 
satisfied. For example, a hungry dog is stimulated by his physio- 
logical state to engage in varied activities such as searching, beg- 
ging and barking. When one of these responses brings him food, 
he eats and thereby reduces or removes the stimulus that set the 
activity sequence in motion. He is then adjusted to this particu- 
lar need. 

In general, the adjustment process involves four parts* (i) a motive 
or need in the form of a strong persistent stimulus; (2) the thwart- 
ing or nonfulfilment of this need; (3) varied activity, or trial-and-error 
behaviour, leading r T ’'"' + ”r 11 '* *0 ' ' some response that removes the 
initiating stimulus . . v \ . . \djustment 

Some of the mo * adjustive behaviour are simple 

physiological needs such as hunger and thirst Certain other strong 
motives combine physiological elements and cultural or learned fac- 
tors, as illustrated by the sex motives Of great importance in complex 
human adjustments are the social motives involved in interactions with 
other persons, including needs for security, approval, recognition, 
achievement, mastery and the like These motives aie not inborn, but 
are strongly inculcated by learning processes that begin early in life 
To a great extent, they are determined by social standards and differ 
from one culture to another. Thus, typical persons in the European- 
American culture have a strong motivation to succeed and excel which 
is markedly lacking in persons who live in some so-called primitive 
cultures. 

Two main kinds of thwarting may be distinguished — frustration 
and conflict A frustration is an external circumstance or an act of 
another person that prevents the fulfilment of an aroused motive. An 
adolescent may want to use the family automobile to drive to a dance, 
but be frustrated because the automobile is out of order or because 
his father forbids him to use it. A conflict is the arousal of two or 
more strong motives that cannot be satisfied together A youngster 
may want to go to a dance to feel that he belongs to a group and 
does what his friends do. For an adolescent in our culture, that is a 
strong motive. But the youth may be a clumsy dancer and sensitive 
to the real or imagined ridicule of his fellows. Therefore, he also has 
a motive to avoid the dance to escape humiliation He is in a dilemma ; 
whether he goes or stays away he will experience distress. Psycholog- 
ically, a conflict exists when the reduction of one motivating stimulus 
invoh es the increase of another, so that a new adjustment is demanded. 

The paj chological criterion of the solution of an adjustment is the 
elimination or reduction of the stimulation that was the source of 
the activity. In rhe total behaviour of a human being, however, adjust- 
ments rarely occui in isolation, but many have to be made simulta- 
neously. Satisfactory adjustment therefore requires unified and in- 
tegrated behaviour, in which all motives aie reasonably satisfied with 
due regard to their functioning as an interrelated system. 

Substitute Adjustments. — Adjustments to rir-Nr 
needs such as hunger or thirst can be made only ; ' - -o 
The organism must eat and drink or it will die. Adjustments to so- 
cial motivations, however, permit a variety of solutions, some of which 
are moie direct and more satisfying than others. Suppose, for ex- 
apple, that a university student fails his examinations This is a 
situation demanding adjustment, for it thwarts not oniy his educational 


and vocational plans, but also his strong social needs for secuntj , ap- 
proval and achievement The student may adjust by Wm 0 -no 
remedying the cause of his difficulties, by increasing his efto.t or b> 
changing his plans in a lational manner, all of which are direct ai d 
constructive solutions He may also adjust by blaming others tor ms 
failure, by claiming that the examinations were unfair, by tmpnasu- 
ing his attainments in other than academic tasks (such as athletics), 
by daydreaming of imaginary successes or by developing an apparent 
illness that excuses his failure All of these are adjustments of a sort 
for they are in some degree satisfying to the social needs for success 

A number of the more common varieties of substitute adjustments 
have been named and defined, and are usually known as adjustment 

mechanisms . , 

Adjusting by o.eier.nhariring a trait in order to conceal a weak- 
ness is known as con'j* f'aLon Thus, a boy who fears his own lack 
of strength in competition with his equals may adjust by becoming a 
bully of younger children; a man sensitive to his own lack 0^ ac- 
tion may affect the use of long words; or an unattractive girl ma> 
call attention to her intellectual or vocational accomp-ishmems Com- 
pensations are somewhat satisfying because they ap rather aose sub- 
stitutes for the thwarted achievement, and because they divert attention 
from the deficiency that the 301 w fecks The mechanism of rational- 
ization is somewhat similar. In .-aLonaiu.ng. the individual convinces 
himself, and attempts to convince others, that there pre socially ac- 
ceptable reasons for conduct that is determined by quite different mo* 
ii\es Sel.ishh based behaviour is defended as socially acceptable, or 
as no worse than that of other persons. 

In projection , individuals attribute to others the traits and motives 
that are the subject of their own conflicts The student resistiijjg a 
strong M to cheat may be unusually sensitive to this evil and 
think mat ne sees dishonesty m many acts of others. Rationalization 
and projection are the psychological bases of delusions found in some 
persons suffering from severe mental disorders Blaming their fail- 
ures on others gives rise to delusions of persecution, while delusions 
of grandeur serve to support a sense of importance and to explain why 
they were selected for persecution 

In other instances, persons will adjust to social difficulties by with- 
drawing ^oti contacts with other people and developing phantasies 
u* rvac w.r achievements. The mechanism of ''insists of 

learning to forget or ignore distressing thoughts, * «■ # in both 

mild and serious maladjustments. It is illustrated by the “blind spots 
that normal people have with respect to their own shortcomings and, 
at the extreme, by the almost complete forgetting of a person’s past 
life which may be his reaction conflicts. Regression 

is a reversion to an adjustment - . * 1 earlier period of life, 

as when an older child ^ the attention of his parents by 

reverting to infantile . * * may also adjust by becoming 

ill, which excuses their failures and permits them to escape from un- 
bearable situations Illnesses as adjustments are mainly examples of 
hysterical mechanisms which, like most other types, vary greatly m 
severity The reluctant schoolchild’s nine-o’clock headache expresses 
his distaste for academic tasks; a soldier’s paralyzed arm may resolve 
the conflict between his pride and his guilt or fear 

If a person with serious frustrations or conflicts cannot find a rea- 
sonably satisfactory direct or substitute solution, he remains in a 
nonadjustive state He is activated by motivating stimuli that he can- 
not reduce, and therefore is tense, overactive and susceptible to emo- 
tional reactions. Common evidences of nonadjustment are anxiety, 
worry and so-called “nervousness.” 

It must be emphasized that substitute adjustments are usually un- 
conscious in the descriptive sense of this term. The person who em- 
ploys them does not deliberately attempt to deceive others. Instead, 
he hits upon a type of behaviour that reduces his motivations and 
gives him a vague sense of relief from tension He does not understand 
the source or meaning of his reactions, and often is anxious to improve 
his adjustments but does not know how to do so. 

Substitute adjustment mechanisms are used, by all people and are 
not abnormalities in themselves. The difference between quite normal 
people who display many of these mechanisms, and people who are 
severely maladjusted or psychoneurotic, is one of degree rather than 
of kind of behaviour. 


Readjustment. — Persons who suffer from difficulties of psycho- 
logical adjustment can be helped by psych otherapv, a process of treat- 
ment carried out by psychiatrists, clinical psychologists or psychiatric 
social workers, or by clinics in which these qualified specialists work 
as a team. They recognize that advice, persuasion or punishment are 
not effective means for accomplishing readjustment. 

Psychotherapy is a series of conferences between the therapist and 
the client. The therapist listens to the client’s story, accepts his mo- 
tivations, conflicts and inadequate behaviour without reproach or 
praise, and makes responses that acknowledge and clarify the client’s 
attitudes and feelings. In the permissive and supportive atmosphere 
provided by the therapist, the client becomes able to recall and to piece 
together significant aspects of his past experiences and present attitudes 
that hitherto he was unable to face. The client learns, at his own 
pace a rfl through bis own tWrir-: to s^act to hi® conflict* more calmly 
and coo -Lur*LU\ < m w. h.^ fcchrxio . * may fol- 
low. ‘See iv lVc.-o:oc' ; 
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ADJUTANT^ a helper, or junior in command, one who assists 
his superior, especially an officer who acts as an assistant to the 
officer commanding a battalion or unit of similar scale. In the 
British army the appointment of adjutant is usually held by a 
captain or lieutenant The adjutant acts as staff officer to the 
commanding officer, issues his orders, superintends the work of 
the orderly room and the general administration of the corps and 
is responsible for the training of recruits. Regular officers are ap- 
pointed as adjutants to units of the territorial army. In the 
French army, however, the title is given to senior underofficers 
of superior grade to sergeant. On the European continent the 
word is not restricted to the lower units of organization; for 
example, in Germany the Adjutantur includes all “routine” as 
distinct from “general” staff officers in the higher units, and the 
aides-de-camp of royal persons and of the higher commanders are 
also styled adjutants general, Flugel-adjutanten , etc. 

ADJUTANT BIRB9 name given to large storks (q.v.), 
of the genus Leptoptilos , distinguished by their dull plumage, 
black scabrous head and enormous pouch, of doubtful function, 
connected with the respiratory system The largest is L dubius of 
In(jja. It feeds on offal, frogs and fish, and is a most efficient 
scavenger, for which reason it is usually protected. Other species 
are L. javanicus of southeast Asia and L. crumemferus, the mara- 
bou stork of Africa; the “marabou” feathers of commerce were 
originally the undertail coverts of this bird, but the name is now 
applr to a large number of kinds of downy feathers. 

ADJUTANT GENERAL, an army official, originally (as 
indicated by the word) the chief assistant (Lat. adjuvare) staff 
officer to a general in command, but now a distinct high function- 
ary at the head of a special office in the British and U.S. war 
departments. In England the second military member of the army 
council is styled adjutant general to the forces. He is a general 
officer and at the head of his department of the war office, which 
is charged with all duties relative to personnel. The adjutant 
general of the U.S. army is one of the principal officers in the 
war department, the head of the bureau for army correspondence, 
with the charge of the records, recruiting, issue of commissions, 
etc Individual U.S. states also have their own adjutant general, 
with cognate duties regarding the state militia. In many countries 
the term has retained its original meaning of an officer on the per- 
sonal staff, and is the designation of personal aides-de-camp to the 
sovereign. 

ABLER,, FELIX (1851-1933), U.S. educationalist, was bom 
at Alzey, Ger., Aug. 13, 1851. His father, a Jewish rabbi, emi- 
grated to the United States in 1857, and the son graduated at 
Columbia college in 1870. After completing his studies at Ber- 
lin and Heidelberg, he became professor of Hebrew and oriental 
literature at Cornell university, Ithaca, N.Y. (1874-1876). In 
1876 he established in New York city the Society for Ethical Cul- 
ture. In 1902 he became professor of political and social ethics 
at Columbia university. Adler took a prominent part in philan- 
thropic and social reform movements, such as the erection of 
model 'enement houses and the abolition of child labour. He 
published Creed and Deed (1877), The Moral Instruction of 
Children (1892), Marriage and Divorce (1905), The Religion of 
Duty (1905), The World Crisis and Its Meaning (1915), An Ethi- 
cal Philosophy of Life (1918) and The Reconstruction of the 
Spiritual Ideal (Hibbert lectures at Oxford, 1923). He died 
April 24, 1933. 

ADLER, HERMANN (1839-1911), British chief rabbi, 
bom at Hanover, Ger., on May 30, 1839, the son of N. M. Adler, 
was educated at University College school and University college, 
London, and then at Prague under Rapoport. After receiving the 
rabbinical diploma at Prague, he returned to England to become 
temporary principal of the Jewish Theological college in London 
for two years. With this college he was associated in one capac- 
ity or another all his life. He began his ministry at the Bayswater 
synagogue m 1864, and continued to preach there until 1891, 


when he became chief rabbi on the death of his father. Adler 
was a prominent figure in English public life, and served on many 
M'msicr House committees and on various bodies concerned with the 
:moro\ cmcnt of social conditions in London He died on July 18, 1911 
A col'ecLon of his sermons, entitled Anglo-J ewtsk Memories and Other 
Sermons , was published m 1909 

His daughter, Netty, sat on the London county council for Central 
Hackney from 1910-25 and was deputy chairman of the council in 
1922-23. She served on many committees in connection with social 
questions, but her principal work was done in education. She began 
her social work as a school manager undei the local school board, was 
thenyo-opted a member of the London education committee 1905-10, 
and in the county council was closely connected with the administra- 
tion of the schools Apart from education, she was interested in the 
welfare of children from all points of view, having been for many years 
joint honorary secietary on the committee for the ’Detection of wage- 
earnmg children, and a member of the London Annoiv Council f 01 
Juvenile Employment 

ABLERj NATHAN MARCUS (1803-1890), British chief 
rabbi, was born at Hanover, Ger., Jan. 15, 1803, and died at 
Brighton, Eng , on Jan. 21, 1890. He took Ms degree of Ph.D at 
Erlangen m 1828. He was ordained in the same year, was chief 
rabbi of Oldenburg (1829) and of Hanover m 1830, and on Oct. 
13, 1844, was elected chief rabbi in London. There he originated 
and carried out his scheme for a Jews’ college for the training 
of teachers, which was founded in London on Nov 11, 1855, with 
himself as its first president. In i860 Adler suggested the estab- 
lishment of a United Synagogue which should bring all the Brit- 
ish congregations under one central administration ; this idea was 
realized in 1870, when the United Synagogue bill was passed m 
parliament. Adler’s writings include sermons and commentaries 
on Hebrew texts, the best known of which is Nethmah la-ger, a 
commentary on the Aramaic paraphrase of Onkelos on the Penta- 
teuch (1874). 

ADLER, VIKTOR (185 2-1918), Austrian politician, was 
born at Prague, June 24, 1852. He began to occupy himself early 
with political and social questions. In 1883 he went to study in 
Switzerland and in London, where he came into close touch with 
F. Engels. On his return to Vienna, however, he turned entirely 
to politics. The Workmen’s party had sunk into political insig- 
nificance and Adler’s task was to restore unity in the ranks of 
labour. T " •<-*»* his paper Gleichheit, eventually succeeded 

by F ze ,* * A ' 1 ’ * Principal organ of the Social Democratic 

party, which Adler continued to conduct till his death. In July 1889 
he appeared at the first congress of the Second International, of which 
he became an official, as the representative of the united Austrian 
Labour party. From that time he was the acknowledged leader of the 
party 

Adler regarded it as his first task to secure for the workers repre- 
sentation in parliament, but it was not until 1907 that he was able to 
secure universal and equal suffrage The Social Democr^v — V : ~ 
creased their n deputies to 87. « : ■ - 

entered the di> ' - A .in 1902, and in 1905 was elected to 

the, reichsrat, where, until his death, he played an important part. 

. the , congress and in the secretariat of the International, Adler, with 
f 1 J acres and A. Bebel, pla>ed the most prominent part, whether as 
lead c 1 -, adviser or mediator. After the collapse of Au«+ri? m t q t? a t 
the constituent session of the provworm l-cr-an- , .«= t-;< r * u as- 
sembly, he read the declaration of tne Social Democrats, in which they 
expressed their willingness in association with the other German- 
Austnan parties, to build, ihe new state on the basis of democracy and 
self-determination, without prejudice to a possible association with the 
German empire He held for a few days the office of foreign mi n ister, 
but he broke down and died Nov. 12, 1918, the day on which the 
state council had decided to proclaim German Austria a democratic 
republic, and an integral part c. . ■<> G •i't-i \ reich. 

Bibliography. — His works include articles scattered in various 
newspapers, in the Neue Zeit; Kampf; Deutsche Worte (Vienna) in 
addition to those in the Arbeiterzeitung; pamphlets, among which are 
Die F abnkmspektion, insbesondere in England und der Schweiz 
(1884); Die Arbeiterkammern und die Arbeiter (1886) * Die Gleich - 
heitvordem Ausnahmegericht (1889); Das allgemeine, gleiche und 
direkte Wahlrecht und das Wahlunrecht in Oesterreich (i8oO* 
Schwurgerichtsprozess gegen Doktor Viktor Adler wegen Verbreckens 
der Stormg der off entheken Ruhe (1894) ; Alcoholismus und Gewerk - 
schaft (many editions) (1907). 

. (Lat., “at pleasure”), in music, a direction 

signifying that the performance of the passage in question is left 
to the unfettered discretion of. the performer; also that a given 
portion of a composition, such as the accompaniment of a choral 
piece, may be omitted if desired. 

ADMETUS, in Greek legend, soa of Pheres, king of Pherae, 
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in Thessaly. By the aid of Apollo, who served him as a slave — 
either as a punishment for having slain the Cyclopes, or out of 
affection for his mortal master — he won the hand of Aicestis, 
the most beautiful of the daughters of Pelias, king of lolcus. 
Finding that Admetus was soon to die, Apollo persuaded the 
Fates to prolong his life, provided any one could be found to 
die in his place. His parents refused, but Aicestis consented. 
She was rescued by Heracles, who wrestled with Death and 
made him give her back. 

Bibliography — See A Lesky, Alkestis: der Mythus und das Drama 
(Vienna, 1925) ; W. Rosebery Lexikon, arts. Admetos, Alkestis. 

ADMINISTRATION, the performance or management of 
affairs, a term specifically used in law for the administration or 
disposal of the estate of a deceased person. ( See Will or Testa- 
ment.) It is also used generally for “government,” and specifi- 
cally for “the government” or the executive ministry, and in such 
connections as the administration (administering or tendering) 
of the sacraments, justice, oaths, medicines, etc. 

Letters of Administration. — Upon the death of a person 
intestate or leaving a will to which no executors are appointed, 
or when the executors appointed by the will cannot or will not 
act, the probate division of the high court is obliged to appoint 
an administrator who performs the duties of an executor. This 
is done by the court granting letters of administration to the 
person entitled. Grants of administration may be either general 
or limited. A general grant is made where the deceased has died 
intestate. Formerly, on the death of the owner of realty and 
personalty intestate, the realty vested in the deceased’s heir and 
the personalty in the court of probate until administrators were 
appointed. Now, since the rights of heirs as such are abolished 
by the Administration of Estates Act 1925, all the property, real 
and personal, vests in the court. Moreover, formerly the right to 
be appointed administrator was more or less defined Now by the 
same act the court is given an absolute discretion as to whom 
it shall appoint, subject to these limitations : that where there is 
no special reason to the contrary some person interested in the 
residuary estate should be appointed, and that where the estate 
passing on the deceased’s death includes land settled otherwise 
than by his will the trustees of the settlement should be appointed 
(s. 10). Not more than four persons are to be appointed adminis- 
trators (Judicature Act 1925, s. 160) ; and separate administrators 
may be appointed to the real and to the personal estate of the 
deceased (Administration of Estates Act 1925, s. 13). In the 
absence of statutory next-of-kin the crown, on the death intestate 
of an owner of land and personalty, is now entitled to both as 
bona vacantia , escheat both to the intermediate lord and to the 
crown being abolished. If a creditor claims and obtains a grant 
he is compelled by the court to enter into a bond with two 
sureties that he will not prefer his own debt to those of other 
creditors. 

The more important cases of grants of special letters of admin- 
istration are the following: — 

Administration cum testamento annexe, where the deceased 
has left a will but has appointed no executor, or the executor ap- 
pointed has died or refuses to act. In this case the court will make 
the grant to the person with the largest beneficial interest. 

Administration de bonis non administratis : this occurs in two 
cases: (1) where the executor dies intestate after probate without 
having completely administered the estate; (2) where an ad- 
ministrator dies. In the first case the principle of administration 
cum testamento is followed, in the second that of general grants 
in the selection of the person to whom letters are granted. 

Administration durante minore aetate, when the person nomi- 
nated by the will as executor is under age. 

Administration pendente life, where there is a dispute as to the 
person entitled to probate or a general grant of letters the court 
appoints an administrator till the question has been decided. 

Bibliography. — J. G. Woerner, American Law of Administration, 
3rd ed ; , 3 volumes (Boston, 1924) E V Williams, Executors and 
Administrators, nth edition, 2 volumes (London, 1921). 

ADMUJISTRATIVE COMMISSION is the name applied 
in the United States to a governmental agency headed by a group 


of persons rather than by an individual and charged wi 
enforcement or execution of a law or laws. In Great Britain Mien 
agencies are more often known as administrate e oar s, sue 
as the Local Government board (1&71-1919) 5 however, the ci\il 
service commission (1855- ) offers an example of a oil eren 

practice in nomenclature. There also have been numerous ro> a 
commissions consisting of ^remnant citizens designated b> t le 
government of the day to moume-ome public questions and 

offer suggestions for needed legislation. These bodies, however 
do not have administrative functions. 

In the United States, administrative commissions first appear 
among national governmental agencies with the creation of the 
civil service commission under the Pendleton act of 1883 This 
was followed, in 1887, by the Interstate Commerce commission 
in 1914 by the Federal Trade commission, in 1916 by the United 
States tariff commission and the United States employees’, com- 
pensation commission, in 1920 by the Federal Power. commission 
in 1934 by the Federal Communications commission and the 
Securities and Exchange commission, and in 1936 by the United 
States Maritime commission which, in turn, was successor to the 
United States Shipping board, created m 1916. While . the name 
commission is the most common among such administrative 
agencies in the national government of the United States, it is not 
universal. Functions similar to those J rgencies 

just enumerated are entrusted to the boftrd, 

created in 1934 to take the place of the earlier United States 
Board of Mediation (1926-34), the Railroad Retirement board 
(3:935— ), and the National Labor Relations board (1935- )• 

It is necessary, in the United States as well as in Great Britain, 
to distinguish between administrative commissions and govern- 
ment corporations. Examples of the latter include, in Great 
Britain, the British Broadcasting corporation and in the United 
States, the Tennessee Valley authority. While such agencies 
normally have plural heads and are charged with governmental 
administrative functions, their legal status differs from that of 
the administrative commission. They are usually provided with 
capital by the government, but are free to operate within the 
scope of their charters without bureaucratic intervention in ad- 
ministrative details. Ex-officio and advisory bodies are not prop- 
erly included among administrative commissions, since they have 
no continuing responsibility for the execution of law. 

Administrative commissions in the United States vary in size 
from 3 to 11. They are appointed by the president with the ad- 
vice and consent of the senate, but they are not represented in 
the president’s cabinet. In most cases the law establishing the 
agency provides that no more than a simple majority of the 
members may belong to the same political party. 

Such agencies are found not only in the national government of 
the United States, but also in the several state governments and 
occasionally in city government. The most common state agencies 
of this type include industrial commissions, boards of health, 
boards of education, boards of public welfare and unemployment 
compensation commissions. In local government they appear 
mainly in the fields o, wealth and education. 

Administrative commissions are commonly used where quasi- 
legislative and quasi-jrdicial as well as executive functions are to 
be discharged. Thus these agencies offer a means of escape from 
a rigorous application of the separation of powers doctrine in 
government. Legislators, in establishing new commissions, show 
an increasing tendency to delegate to them broad powers of sub- 
ordinate legislation. Judges and lawyers deprecate the tendency to 
confide judicial powers to administrative tribunals, but the ex- 
pense and delay of proceedings in the regular courts make sup- 
plementation inevitable. While boards are not as well suited to 
the performance of administrative duties as are single-headed de- 
partments, they do provide continuity of policy through long 
overlapping terms of office, insulate the execution of the law from 
partisan political interference and permit the representation of 
interest groups concerned with the administration of legislation. 

. See Frederick F.^ Blachly and Miriam E. Oatman, Administrative 
Legislation and Adjudication (1934) ; Avery Leiserson, Administrative 
Regulation (1942) ; Walter Gellhorn, Federal Administrative Proceed - 



ADMINISTRATIVE LAW 


mgs (1941) ; Joseph P. Chamberlain, Noel T. Dowling, Paul R. Hays, 
The Judicial Function in Federal Administrative Agencies (1942) , 
Robert E. Cushman, The Independent Regulatory Commissions 
(1941). (Ha. W) 

ADMINISTRATIVE LAW* Administrative law consists 
of all those principles and rules of law which together furnish 
the legal matrix of public administration. This description, it 
will be noted, differentiates administrative law from the rest of 
the law solely in terms of its subject matter. Indeed, in Anglo- 
American jurisprudence there exists no separate body of law 
which deals with this subject matter. Instead, the pertinent 
principles and rules find their sources scattered through consti- 
tutions, statutes, judicial decisions, and even administrative regu- 
lations and orders. The factor, however, which gives them a 
significant unity is their common bearing upon the organization 
and functioning of the administrative authorities of the modem 
state ( see Authority, Administrative). 

Scope of Administrative Law. — It follows from the defini- 
tion of administrative law that its scope corresponds exactly with 
that of public administration. The administrative system exists 
primarily to render public services and exercise public controls of 
persons or property. To this end the law must establish appro- 
priate administrative agencies, vest in them certain powers, pre- 
scribe the scope and limits of such powers, provide means of en- 
forcing the administrative decisions made in the exercise of such 
powers, and furnish the private parties who may be affected with 
remedies or safeguards against administrative action which is 
arbitrary, discriminatory or unauthorized. 

Of the powers delegated to administrative authorities by modern 
regulatory statutes, four types may be mentioned: (1) the rule- 
making power , or the power to issue general rules and regulations 
having the force of law for the purpose of filling up the details 
of statutory policy; (2) the licensing power , or the power to 
grant or refuse, to renew, and to revoke licences c~ 
may be required by statute for the pursuit of ' :\ 

as law and medicine and the conduct of certain forms of business; 

(3) the investigatory power , or the power to require witnesses to 
testify and produce books, papers and records for the purpose of 
acquiring the information needed for effective regulation; and 

(4) the directing power } or the power to issue, usually after 
notice and an opportunity to be heard, administrative orders by 
which the private party is required, in conformity with the gov- 
erning statute, to do or refrain from doing specified things. 

Whatever the public service and control functions of the ad- 
ministrative system may be, however, their performance depends 
upon its also conducting auxiliary operations which relate to its 
as a going concern, provision for its personnel and 
-■ '* d the financing, planning and over-all administrative 

management of its varied activities. Accordingly, the law must 
also establish rules to authorize and govern these auxiliary and 
managerial operations and the relations which the administrative 
system is to bear with respect to them to other parts of the 
government, 

. In the United States early efforts at systematic treatment of 
these aspects of the law consisted mainly of bringing together 
the pertinent principles of judge-made law under the heading, 
“the law of public officers.” Around the turn of the century, 
however, Frank Johnson Goodnow made, against the background 
of the systems of continental Europe, the first comprehensive 
study of U. S. ‘"administrative law” conceived as the legal frame- 
work of public administration. In this new perspective many 
common law principles considered under the older heading found 
their appropriate place. 

Purposes of Administrative Law.— Only by bringing to- 
gether from all sources the relevant legal principles is it possible 
to acquire that over-all view of the legal mould of public adminis- 
tration which clarifies its purposes and gives intelligent guidance 
to its development. In the broadest sense, the problem of ad- 
ministrative law is an aspect of the central problem of political 
theory: the reconciliation of authority and liberty. More spe- 
cifically, the purposes of legal control of public administration 
are: (1) to establish administrative authorities and enable them 


to carry out public policies designed to protect^the public interest* 
and (2) to safeguard private interests against administrative 
arbitrariness or excess of power. # ^ a 

It is important to remember, however, that in the larger view 
each of these interests includes the other as a factor. The public 
interest includes the welfare of all members of the community, 
those who are regulated no less than those for whose protection 
regulation is undertaken. Accordingly, the public interest itself 
suffers if those who are regulated become victims of administra- 
tive oppression. Yet it is equally true that the private interest 
of those who are regulated includes in the long run the public 
interest. They may profit in the short run if the law renders 
ineffective administrative efforts to prevent their exploitation of 
the public ; but by the same token it may render ineffective their 
protection against forms of exploitation indulged in by others. 
The aim of administrative law is thus to attain a synthesis of 
public and private interests in terms of the social and economic 
circumstances and ideals of the age. 

Droit Admimistratif versus the Rule of Law. — Some form 
of judicial control of administrative action is so necessary to 
the protection of private interests against administrative abuse 
as to have come in the western world to be considered a char- 
acteristic feature of free government. In broad outline, however, 
this judicial control has for historical reasons taken two different 
forms, the continental European and the Anglo-American. 

Of the former the French system of droit administrate is 
perhaps typical. That system provides for a high degree of ad- 
ministrative centralization, and exempts the administrative 
authorities from control by the ordinary tribunals. This does not 
mean, however, that these authorities are free from all forms of 
judicial control. For in France there are two separate systems of 
courts, the ordinary and the administrative. The former try cases 
under the civil and criminal codes, while the latter try cases in- 
volving official action. The highest administrative court, the 
judicial branch of the council of state, has developed a body of 
case law which has given satisfaction at home and received high 
praise from many foreign observers. 

In England, on the other hand, there developed a decentralized 
administrative system, with central control exercised by the king’s 
judges as a part of their common law jurisdiction. In the long 
struggle with the Stuarts the foundations of the modern system 
were completed. Chief Justice Sir Edward Coke exalted the com- 
mon law as a sort of embodiment of natural justice and symbol- 
ized its supremacy as against the high prerogative claims of 
James I. The long parliament abolished the star chamber and 
other extraordinary courts, which had threatened to become en- 
gines of Stuart tyranny. The “Glorious Revolution of 1688” 
marked the final establishment of the legislative supremacy of 
parliament; and the Act of Settlement gave the judges tenure 
during good behaviour. Thereafter, even the servants of the 
crown were amenable to the ordinary law of the land, which 
meant the law administered by the independent judges of the 
common law and chancery courts on the basis of judicial prece- 
dents or acts of a sovereign parliament. 

From the beginning of the 18th century, therefore, there has 
been in in every country which derived its jurispru- 
dence fr-'" * . \." but a single hierarchy of courts, the ordinary 

judicial tribunals, which hear cases involving official action as 
an incident of their common law or statutory jurisdiction, and 
which apply to such cases no separate body of law, but the law 
of the land in the form of the common law, equity, statutes and 
(where they exist) written constitutions. Under the name of the 
“rule of law” this system was idealized in 1885 by A. V. Dicey in 
his Law of the Constitution; and in countries in which the rule 
of law in this special sense prevails, administrative law is an 
appropriate name for those general and special principles and 
remedies of the law of the land by which the ordinary courts 
control administrative action. 

Those accustomed to one of these two systems run the risk of 
judging the other in terms of their own. The basis of a practical 
comparison would be topic by topic in terms of attainment of the 
purposes of administrative law. Dicey’s volume became a classic 
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of English-speaking legal literature; but his comparison of the 
rule of law with droit admmistratif has been subjected to search- 
ing criticism. He described the rule of law, for example, as 
excluding the existence of “wide discretionary authority on the 
part of the government”; but the growth in England of ad- 
ministrative discretion caused even Dicey to admit m his eighth 
edition of 1920 that this development had “some features which 
faintly recall” French administrative law. 

Dicey further declared that the rule of law means the “equal 
subjection” of official and citizen to “the ordinary law of the land 
administered by the ordinary Law Courts”; but what matters in 
practice is not whether there are two bodies of law and two kinds 
of courts or only one, but whether the balance struck between 
public and private interest is comparable under the two systems. 
Even the common law treats cases involving official action dif- 
ferently in some instances from those m which this factor is 
absent; and if the injured citizen may hold the government re- 
sponsible in place of the officer, it is certainly not obvious that 
there is any practical virtue in holding the officer personally 
responsible merely in order to subject him to the same law that 
governs the citizen. The peculiar virtue which the rule of law 
possesses in this respect is that it symbolizes the Anglo-American 
distaste for the idea that officialdom is a class apart, to which 
special deference is due The subtlety of this virtue, however, 
goes beyond all practical considerations. 

French administrative litigation is far less expensive and bur- 
dened with technicalities than that in U.S. courts. Though the 
members of the judicial branch of the French council of state 
do not have formal independence of the administration, of which 
they are technically a part, it is said that they enjoy practical 
independence. The fact that they bring to their task either ad- 
ministrative experience or training in administrative law or both 
might even tend to make their judgment more balanced than that 
of judges trained only in the common law and private practice. 

Whatever the respective merits, however, of these two great 
systems, the French and the Anglo-American, each is so deeply 
rooted in historical experience and tradition that, though they 
may still fir^r- each other in results, this is likely to 

take place ! - modification rather than wholesale 

importation. 

The Extraordinary Remedies.— In England, judicial control 
of administrative action was first systematically worked out 
through use of the prerogative writs. These ancient writs were 
originally granted only to the king for the control of local officers, 
but in time came to be available to private parties as against the 
central administration, and still play an important part in the 
administrative jurisprudence of both Great Britain and the U S 
In the latter country they are known as the extraordinary reme- 
dies. Five of them are products of the common law, while the 
sixth, the injunction, is a product of equity. Since an under- 
standing of their nature is a first step in the study of Anglo- 
American administrative law, they will be briefly described in 
turn. 

Quo warranto may be used to try the legal title of one assuming 
to exercise a public office. At common law the action may be 
brought only in the name of the state by the attorney general, 
who may proceed ex officio or on the petition of another. The 
latter is known as the relator, while the one whose title to the 
office is to be tried is known as the respondent. It is no defense 
for the respondent to show that he is the officer de facto; if he 
fails to show that he is presently the officer de jure , the state is 
entitled to judgment of ouster. This involves removal of the 
respondent; and thereafter all pretended official acts done by 
him are void for all purposes. If the relator claims to be the 
lawful officer, the court may incidentally pass upon his claim of 
title. 

By the writ of mandamus the court orders a public officer to 
perform a particular nondiscretionary act which it is his legal 
duty to perform and the legal right of the petitioner to have 
performed. The writ is issued only if there is no other adequate 
remedy. It is not used to control official discretion, but it may 
order an officer to exerciser discretion which it is his legal duty 


to exercise. It is also used in effect to correct gross abuse of 
discretion, as when the officer admits facts which show na ms 
only reason for noncompliance is an arbitrary one. ihe writ is 
not available to compel a general course of action m law enforce- 
ment; for this would make the court in effect the supervisor 01 

an executive function. . ... , 

Described as the strong arm of equity, the injunction 'is issued 
by a court exercising equitable jurisdiction to compel the oe- 
fendant, who may be a public officer, to do or refrain from doing 
a particular thing. If the writ orders him to do something, it is 
called a mandatory injunction; while if it orders hmi to 
from doing something, it is called a preventive injunction The 
latter is the more usual form, and is sought by one party against 
threatened infringement of his rights at the hands of another. 
The court may issue a temporary or interlocutory injunction to 
preserve the status quo until a full hearing can be had The 
permanent injunction is the final order of the court It is to be 
granted only if there is no adequate remedy at law; that is, 
only if the threatened injury could not be adequately redressed by 
money damages. In U.S. administrative law, however, injunctions 
have been so freely granted as to give rise to severe criticism An 
injunction against a public officer to restrain him from proceed- 
ing under an unconstitutional statute or in excess of his statutory 
authority is not considered a suit against the government, and 
hence does not require statutory consent. T 

By the writ of certiorari the court may order up from a lower 
court or administrative agency the record of proceedings of a 
judicial nature for the purpose of quashing or affirming the same 
An early U.S view that the scope of judicial review on common 
law certiorari is confined to the correction of jurisdictional 
errors was later shown to have been based upon a misconception 
of the English cases. The New York court of appeals long ago 
abandoned this view, and held that this writ was available, not 
indeed to reweigh the evidence, but to correct errors of law 
and to examine the case upon the whole of the evidence in 
order to determine whether, as a matter of law, there was any 
evidence which could warrant the decision. On the other hand, 
since in the federal courts injunction furnishes an adequate 
remedy, certiorari plays no important part in federal administra- 
tive Taw. 

The writ of habeas corpus has well been described as the 
palladium of personal liberty. Upon proper application it is 
directed to the party, be he a private person or a public officer, 
who is exercising restraint upon the personal liberty of another, 
and orders him tc ^reduce the body of the person detained and 
show legal cause dm dt ;i Upon his return to the writ 
a summary hearing is held. If legal cause or justification is 
shown, the body is remanded to the custody of the officer or other 
party. Otherwise, the court or judge will discharge the prisoner. 
The writ is available against administrative authorities in quar- 
antine, extradition, and alien cases, and to test the jurisdiction 
of the military authorities over one who denies such jurisdic- 
tion. 

The writ of prohibition runs to an inferior court or other 
tribunal exercising judicial power to restrain it from proceeding in 
excess of its jurisdiction. It is not issued when there is an ade- 
quate remedy by appeal. If the inferior tribunal is found to be 
exceeding its jurisdiction, judgment involves prohibiting it from 
entertaining any further proceedings in the matter. In U.S. ad- 
ministrative law the utility of the writ is restricted by the fact 
that it may be denied to the petitioner on the ground that the 
licensing or other administrative agency is exercising administra- 
tive rather than judicial power. 

The Scope of Judicial Control. — The scope of judicial con- 
trol of administrative action depends upon such variable factors 
as the nature of the governmental function involved, the type 
of administrative power which is being exercised, the wording 
of the particular statute in question, and the technical features 
of the form of relief which may be available in the courts. U.S. 
courts have worked out certain general principles governing 
the extent to which they will, in reviewing administrative deter- 
minations, regard them as conclusive or as liable to reversal; but 
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these principles are subject to qualification in diverse types of 
situation. The courts tend to require that all available and ade- 
quate administrative remedies, such as appeal from an inferior 
to a superior administrative officer, be exhausted before resort 
may be had to judicial relief; and they do not ordinarily interfere 
with administrative discretion. They regularly re-examine ad- 
ministrative determinations of questions of law, but give great 
weight to the interpretations of statutes made by those charged 
with their administration, and m case of doubt accept them as 
binding. Findings of fact, if supported by substantial evidence, 
are ordinarily accepted as conclusive; but this is a controversial 
subject, with a division of opinion between those who emphasize 
the importance of protecting private interests and those who 
emphasize the importance of strengthening administrative effec- 
tiveness in the public interest 

Notice and Hearing. — Another safeguard of private interest 
is notice and hearing as a part of administrative adjudication. For 
the administrative exercise of so-called quasi- judicial powers, or 
those which are regarded as analogous in character to judicial 
power as exercised by the courts, audi alteram partem (that the 
other side be heard) is a requirement of the common law. In the 
U.S. notice and an opportunity to be heard are in such cases 
generally a requirement also of constitutional due process of law. 
While administrative tribunals are not bound in such hearings 
by all the technical rules of evidence which prevail in judicial 
trials, they are held to deny due process of law if they fail to 
apply “the rudimentary requirements of fair play.” 

In the making of administrative rules and regulations, an 
analogous safeguard is prior consultation of the private groups 
concerned. This is not constitutionally necessary; but good prac- 
tice calls for informal consultation, and the governing statute 
may make formal consultation a prerequisite of issuance. 

The Enforcement of Administrative Decisions. — Further 
protection of private interests is afforded by the fact that, in the 
U S , due process of law generally requires that, for the enforce- 
ment of administrative decisions, resort must be had to the 
courts. In this connection mention may be made of some of 
the more common means of enforcement which are provided 
by modern regulatory statutes. The statute may make it a mis- 
demeanor to violate administrative rules and regulations or 
administrative orders or to practise a prefers -\n without a licence. 
It may specify a statutory appeal to ..our., V the administrative 
authority concerned, for judicial enforcement of its order which 
has been disobeyed. It may provide that an administrative order 
become final if no appeal is taken by the private party affected 
within a specified time, and that violation thereafter subjects the 
offender to a civil penalty recoverable by governmental suit in 
the proper court. In each of these illustrations judicial enforce- 
ment is preceded by an opportunity for judicial review to deter- 
mine the validity of the administrative decision. 

In an exceptional class of situations, however, due process of 
law is not violated by authorizing administrative authorities to 
execute their own decisions. An example of common law origin 
is summary abatement of public nuisances which endanger the 
public health or safety. The property of a delinquent taxpayer 
may also be summarily seized and sold for satisfaction of the tax. 
There are even some examples of administratively imposed fines. 
It is to be noted, however, that even summary action is subject 
to some form and degree of later judicial review. 

Government Liability in Tort — In an important class of 
cases the French droit administrate gives the private citizen more 
effective remedies than are furnished by Anglo-American ad- 
ministrative law. This is in cases in which private parties are 
wrongfully injured by official action. In considering such injuries 
French jurisprudence distinguishes between those caused by fault 
of service (faute de service ) and those caused by the personal 
fault (faute personelle ) of the official. For his personal faults 
the French functionary is liable before the ordinary courts; but 
for faults of service the council of state holds the government 
itself liable. Indeed, by holding the government responsible for 
damages in situations where there was in fact no fault of either 
sort, the council of state has seemed to some observers to be 


approaching something like a doctrine of risk liability by 'which 
the state insures the citizen against all exceptional injuries caused 
by the fimeticr’rq the public services. 

In . "Ac--- ' c . . c - law wrongs other than breaches of con- 
tract are called torts. But in England the doctrine that the king 
can do no wrong relieves the crown, or in other words the govern- 
ment, of legal responsibility for torts committed by its servants 
and places that responsibility solely upon those servants^ person- 
ally, though the government may see fit to come to their relief 
In the U S. the national and state governments are not amenable 
to suit without their consent given by statute ; though municipal 
corporations are held liable for the torts committed oy their 
agents m connection with their proprietary or business as dis- 
tinguished from their strictly governmental functions. While con- 
gress, for example, has given its general consent for the national 
government to be sued on its contracts, it has not done so in 
cases involving torts. It has, however, given governmental corpo- 
rations like the Reconstruction Finance corporation the general 
capacity to sue and be sued. 

Now this personal liability of the officer is often unsatisfac- 
tory for the officer himself, for the injured party and for the 
public interest. This may be seen from cases in which it has 
been held by U.S. courts that, if the owner cannot get a hear- 
ing before his property is summarily destroyed for . the pro- 
tection of the public health, he is entitled to his hearing after- 
ward in a tort action against the officer. In such a situation, 
the officer may be held personally liable for money damages if a 
jury cKcscrrAfc with his determination that a horse now destroyed 
had t*\ and hence constituted a public nuisance. The 

owner may get a personal judgment against the officer, only to 
find that he has nothing with which to pay it. The knowledge 
on the part of the officer that he may be held personally re- 
sponsible if a jury of 12 laymen later disagrees with his expert 
judgment may cause him to hesitate to act at his own peril 
in the public interest. 

The inadequacies of such a solution become increasingly evi- 
dent as the operations of modem government are expanded. For 
the public interest demands on the one hand that these operations 
be effectively carried out, while on the other hand their expan- 
sion enhances the likelihood of their causing injury to the private 
citizen. At the same time, however, faults of service are after 
all faults of officials; and it is not sufficient to give the citizen 
an effective remedy against the government if, by relieving offi- 
cials of personal liability, the responsibility with which they act 
is so dulled as to produce an increase of avoidable injuries and 
ah unnecessary burden upon the public treasury. 

Problems Resulting from the 20th Century Growth of 
Administrative Authority.-— In the first half of the 20th 
century both England and the U.S. witnessed a broadening of 
governmental functions and a corresponding growth of adminis- 
trative authority. Parliament, congress, and state legislature? 
vested more and more powers of a quasi-legislative and quasi- 
judicial nature in administrative agencies. This development was 
a direct and inevitable result of the economic and social changes 
wrought by the industrial-technological revolution which swept 
over the western world. At the same time, however, it posed new 
problems in administrative law. In broad terms, these problems 
centre around the question: how shall this new “administrative 
justice” be reconciled with the traditional “rule of law?” 

The growth of administrative discretion, inconsistent as it is 
with the traditional conception of the rule of law, seems to be a 
permanent feature of modern government. In terms of the rule 
of law, then, the crucial question is the extent to which this 
administrative discretion is subject to control by the courts. 
Otherwise, the problem shifts to that of providing an administra- 
tive ner^oiwel and administrative procedures which will tend to 
cause fins to be exercised with fairness. 

Controversy and Appraisal . — This growth of administrative 
justice has been the object of vigorous attack in both England 
and the U.S. In the former, criticism was brought to a head by 
the publication in 1929 of Lord Hewart’s The New Despotism . 
In his opinion the situation in England was characterized by 
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“administrative lawlessness 55 rather than “administrative law.” 
For him the new despot was the bureaucratic despot. In conse- 
quence of this denunciation, the lord high chancellor appointed 
a committee on ministers’ powers, whose Report in 1932 took a 
middle view. It regarded quasi-legislative and quasi-judicial 
powers as inevitable, but proposed various limits and safeguards. 

This report also mentioned a subject which is much discussed 
in the U.S , when it declared (p. 78) that “bias from strong and 
sincere conviction as to public policy may operate as a more 
serious disqualification than pecuniary interest ” In the U S. 
various regulatory boards and commissions initiate complaints of 
violation of legal standards and then hear their own complaints 
and render decision. Critics say that this arrangement makes the 
agency both prosecutor and judge and gives it such an interest 
m deciding that its charges are true that it becomes judge in its 
own cause. They object further because, on judicial review, the 
case comes to the court with the facts already found and with the 
findings of fact conclusive upon the court if supported by sub- 
stantial evidence. 

In response to this criticism the proposals have been various. 
At one time there was considerable discussion of the advisability 
of creating a central administrative court empowered to review 7 
administrative adjudications and m so doing to reweigh the evi- 
dence. In 1937 the president’s committee on administrative man- 
agement proposed complete separation of the two functions by 
vesting that of prosecution in an administrative section under the 
control of the appropriate executive department and that of 
making decisions in a judicial section which would be independent 
of the department except in matters of “housekeeping.” In 1941 
the U.S. attorney general’s’ committee on administrative procedure 
advocated preservation of the unified over-all responsibility of 
the board or commission at the same time that its staff is pro- 
vided with independent hearing commissioners empowered to 
conduct hearings and to make decisions appealable to it. 

In the U.S. criticism culminated in specific efforts to “curb” 
administrative authority by general legislation intended to extend 
the scope of judicial review or to impose procedural safeguards. 
Outstanding among such efforts were a proposal made in 1938 
by a New York state constitutional convention and the Logan- 
Walter bill passed m 1940 by the U S. congress; but the former 
measure was rejected by the New York electorate, and the latter 
was vetoed by the president. 

The problem is a real one, and goes to the heart of the 
purposes of administrative law. Unfortunately, however, the dis- 
cussion is too often conducted by partisans who forget the ideal 
of the golden mean. Apologists for untrammelled administrative 
authority think only of the need for effective enforcement of 
policies intended to protect the general welfare by the regulation 
of private economic power, and forget that fairness to those 
regulated is a factor in the general welfare. Critics of administra- 
tive adjudication think only of the traditional safeguards of the 
rule of law, and forget that without modification these safeguards 
would hamstring modern government in its necessary effort to 
maintain the public interest by defending all the other major 
private groups against the abuse of power by any one of them. 

Thus some of the traditionalists tend to assume an analogy 
between the modern bureaucrat and James I or between the 
modem administrative tribunal and the star chamber. The 
analogy, however, is misleading. The task of the Stuart period 
in English constitutional history was to render arbitrary political 
power responsible to the nation; while the task of the 20th cen- 
tury is to employ responsible political power for the purpose of 
imposing responsibility to the community upon the arbitrary 
economic power which the industrial-technological revolution has 
centred in various special groups. This new and different task 
calls for new tools which are more flexible than detailed legisla- 
tion enforced by the judicial process. The modern bureaucrat is 
one of these indispensable tools. 

This does not mean, however, that the modern bureaucrat is to 
be treated as a philosopher-king to whose wisdom and benevolence 
may be assigned the government of mankind. The bureaucrat 
can no more safely be entrusted with irresponsible power than an 


hereditary monarch or an independent judge It follows that 
questions of executive accountability and bureaucratic respon- 
sibility, which are always with us, have become more pressing 

than ever before. 

The industrial revolution created a new situation; and in all 
new situations the intelligent approach is neither to scrap tradi- 
tional methods nor blindly to adhere to their outmoded forms 
The problem is partly one of readaptation. Judicial review is an 
historic safeguard which should be reinterpreted m terms which 
are meaningful under modem conditions; but this reinterpretation 
should preserve as much of the old as is compatible with jthe 
effectiveness of administrative action in the public interest The 
problem is also partly one of invention New safeguards must 
be invented to take the place of those particular features of the 
rule of law which are no longer workable. One avenue for 
creative thought leads in the direction of improvement of ad- 
ministrative personnel; but the future may hold new answers of 
which nobody has yet dreamed Such an approach calls for care- 
ful appraisal in contradistinction to both negative criticism and 
uncritical acceptance of the administrative function. 
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ADMINISTRATIVE REGULATION can best be de- 
fined by contrasting it with legislative regulation. The latter 
consists in the detailed determination of rights and duties by 
statute and their enforcement, either at the instance of private 
parties or on the government’s initiative, by means of the regular 
law enforcement machinery. Administrative regulation, by con- 
trast, leaves much more to the discretion of government officials, 
generally members of specialized administrative agencies which 
normally possess considerable independence from the cabinet or 
chief executive. This power may be exercised by issuing general 
rules elaborating broad statutory grants of authority, by grant- 
ing, denying, or revoking licences or permits, or by issuing 
mandatory orders. 

Discretionary administrative power is in no sense a new phe- 
nomenon. The licensing power in particular has long been used, 
especially for the protection of the public health and safety. 
Restaurants, for example, commonly are not permitted to oper- 
ate without a licence, which can be secured only by meeting cer- 
tain standards of sanitation. But the term “administrative regu- 
lation” usually refers to the application of the administrative 
method to the regulation of business for what may be broadly 
termed economic objectives. In this sense administrative regula- 
tion is a comparatively recent development. 

In England the establishment of a Railway commission in 1873 
may be taken as the starting point. This semi-administrative 
tribunal was little more than a specialized court, but its weakness 
led to the creation later of agencies with more power. The Rail- 
way Rates tribunal, which was set up in 1921, still is more of a 
court than an administrative regulatory agency; however, it does 
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possess extensive discretionary authority, although it still has 
no power to initiate proceedings. The Electricity commissioners, 
established in 1919 for the licensing of electricity suppliers, have 
quite broad regulatory powers. They have complete control over 
who shall produce electricity and under what conditions and at 
what prices. After 1930, public service passenger vehicles using 
streets and highways have, like railways, been subject to extensive 
control. In this case, moreover, the law is administered by 
authorities (the Area Traffic commissioners) who possess wide 
discretionary powers and do not follow a rigid, legalistic pro- 
cedure. Similar but more limited regulation was extended to 
goods transport (trucking) in 1933. In a slightly different cate- 
gory are the various boards set up by authority of the Agricultural 
Marketing acts of 1931 and 1933. Producers of a given com- 
modity may secure the permission of the minister of agriculture 
for the establishment of a board whose members they elect and 
who possess extensive powers over the marketing activities of 
the group. The trend after 1936 has been away from producer- 
controlled regulatory authorities and several acts have provided 
boards or commissions for particular industries with members 
appointed by the appropriate minister. The Cotton Industry 
board, established in 1939, exemplifies this trend and also is 
significant for its extension of administrative control into a new 
field. 

Administrative regulation has found wider use and been more 
fully developed in the United States than in England. It was the 
need for controlling the discriminatory practices and other abuses 
of the railroads which led, in the Urxjted States, as in England, 
to the first resort to administrative regulation in the modern 
sense. The Interstate Commerce commission was created in 1887 
for this purpose. Reinforced by the Hepburn act of 1906 and 
subsequent amendments to the Interstate Commerce act, it be- 
came the archetype of American regulatory commissions, combin- 
ing quasi-legislative, quasi-judicial and purely administrative 
powers. Chief among the commissions which followed in the wake 
of the Interstate Commerce commission are the Federal Trade 
commission (1914), the Federal Power commission (1920), the 
Federal Communications commission (1927, 1934), the Securities 
and Exchange commission (1934), the National Labor Relations 
board (1935), the United States Maritime commission (1916, 
1936), and the Civil Aeronautics board (1938, 1940). (Where 
two dates are given the earlier applies to a predecessor agency 
with a different title ) In some cases broad regulatory powers are 
given to a department head, as to the secretary of agriculture by 
the Packers and Stockyards act of 1921 and by the Agricultural 
Adjustment act of 1938. A similar development has taken place 
in the states. 

Some conception of the powers wielded by these agencies may 
be had from an enumeration of legislative standards which they 
apply. These include “reasonable rates,” “public convenience and 
necessity,” “unreasonable discrimination,” and “unfair labour 
practices [which] interfere with, restrain, or coerce employes [or] 
dominate or interfere with any labour organization.” 

The increasing reliance upon governmental regulation of eco- 
nomic activities, the mounting complexities of those activities 
themselves and the trend toward substituting prevention for pun- 
ishment comprise the major causes of the growing use of the 
administrative method. This method enables the legislature to 
leave to others the elaboration of detailed regulations for which 
it has neither the time nor the competence. It also provides ex- 
pert agencies far better fitted than the courts for the application 
of regulatory legislation. Without the flexibility of this form of 
regulation, legislatures would be at a loss to cope with many of 
the problems confronting them by a dynamic industrialized 
society. 

Like every new form of power, administrative regulation in- 
volves its own peculiar dangers and abuses, for which it has been 
severely criticized. Because of the broad discretion commonly 
delegated to regulatory authorities, it is complained that a car- 
dinal principle of the “rule of law,” that rights and duties should 
be clearly stated in advance of action by the government, is 
violated. Discretion also opens the door to arbitrary action The 


fact that it is common practice to grant these agencies a consid- 
erable amount of autonomy leads to the objection that they are 
undemocratic. Finally, the fact that a single agency makes in- 
vestigations and findings of fact, brings charges, hears the replies 
to the charges, and renders decisions, is alleged to violate the 
principle that the same person should not be both prosecutor and 
judge— -and also, in the United States, the doctrine of the sepa- 
ration of powers. 

In practice, adequate safeguards against these abuses have been 
developed and are generally applied. They include numerous 
procedural devices, such as, opportunity for hearings, the re- 
quirement that all decisions affecting private rights be accom- 
panied by a published statement of reasons, and the separation 
of the prosecuting and the adjudicating functions within the 
agencies’ staffs. Although administrative agencies aie not rigidly 
bound by precedent, they find it to their own great advantage 
to develop standards foi their guidance and to adhere to con- 
sistent policies. Nor are they by any means unchecked from 
without. On the contrary, they operate within legislative grants 
of authority, by means of annual appropriations, and frequently 
are subject to legislatively prescribed procedure. They are also 
liable to control by the judiciary, at least to the extent that the 
courts will determine whether they have acted within the author- 
ity of and subject to, the restrictions laid down by the legislature, 
and, in the United States, whether they have complied with the 
requirements of “due process of law.” Finally, they are respon- 
sible in varying degrees to the executive branch of the government. 

Bibliography. — Carleton Kemp Allen, Bureaucracy Triumphant 
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ADMINISTRATORS see Will or Testament. 
ADMIRABLE CRICHTON t see Crichton, James. 

ADMIRAL, the rank and title of the naval officer who com- 
mands a fleet or subdivision of a fleet. In the United States navy 
there are four grades of admiral, i.e admiral of the fleet, ad- 
miral, vice-admiral, rear admiral, in descending order of seniority. 
The first was created, 1899, for Admiral George Dewey. The 
second and third, corresponding to general and lieutenant general 
in the army, were created in 1866. In the British navy there are 
four corresponding grades: admiral of the fleet, admiral, vice- 
admiral and rear admiral. These titles superseded those of admiral 
of the blue, red and white. 

The rank of admiral essentially applies to flag officers of the 
military branch who have commanded, or who have qualified to 
command, a fleet or squadron at sea. In the U.S. navy, certain 
officers of the nonmilitary branches are given the rank of: rear 
admiral, medical corps; rear admiral, supply corps; rear admiral, 
construction corps; rear admiral, civil engineer corps. They are 
not flag officers 

The corresponding ranks in the United States services are; 

Navy Army 

Admiral of the fleet General of the army 

Admiral General 

Vice-admiral Lieutenant general 

Rear admiral Major general 

Commodore Brigadier general 

The rank of commodore, after being abandoned for a long pe- 
riod, was re-established in 1943. 



ADMIRALTY 


170 

The corresponding ranks in the British services are: 


Navy Army Am Force 

Admiral of the fleet .... Field marshal .... Marshal of the^royal air force 

Admiral General Air chief marshal 

Vice-admiral Lieut general . . . Air marshal 

Rear admiral .Major general. . . .Air vice-marshal 


In the United States the ranks of admiral and vice-admiral 
are temporarily conferred (ex officio) upon the following com- 
manders : 

Admiral 

Chief of naval operation « 

Commander in ch 1 U S fleet . . . 

Commander in chief, Atlantic fleet 
Commander in chief, Pacific fleet 
Commander battle force 

The chiefs of bureau in the U S. navy rank as rear admirals. 

It is exceptional for an admiral of the fleet to fly his flag at 
sea in peacetime. Commanders in chief of the main British fleet 
and of the premier home ports — Portsmouth and Plymouth — are 
generally full admirals, and the lesser independent commands and 
seconds-in-command are vice-admirals or rear admirals. The polit- 
ical and administrative head of the British navy up to the year 
1546 was known as the lord high admiral, which office is now exe- 
cuted by the lords commissioners of the admiralty. There still re- 
main the honorary titles of vice- and rear admiral of Great Britain, 
in compliment to selected senior flag officers. (W. B. Ck.) 

ADMIRALTY* The department of state that advises the 
British government and takes the necessary executive action on all 
questions relating to the interests and territories of the British 
empire by sea is the admiralty. It is also responsible for building, 
manning, maintaining and administering the royal navy. 

The board of admiralty consists of lords commissioners who 
were originally appointed by royal letters patent to execute the 
office of lord high admiral, the powers of which office were statu- 
torily vested in commissioners by the Admiralty act of 1690, 
although the system whereby responsibility centred in a single 
high officer — the lord high admiral of the United Kingdom — was 
virtually terminated in the reign of Henry VIII. 

From time to time after that date, the sovereign exercised the 
royal prerogative to revive the office of lord high admiral, as, for 
example, when Charles II conferred it on his brother, James, 
duke of York (afterward James II) ; but after the reign of Queen 
Anne only one such appointment was made, that of the duke of 
Clarence (afterward William IV), who held the office of lord high 
admiral in 1827-28. 

For nearly three centuries before the Admiralty act of 1832, 
administration of the service was the responsibility of a separate 
body known as the navy board. The constitution of this board 
varied, but it was nearly always riddled with political influence 
and frequently with corruption and inefficiency. Under that act, 
the board of admiralty was invested with all the powers and duties 
of the navy board and also of a third organization, the victualling 
board. Yet another organization, originally instituted specially for 
the navy, was the ordnance committee, but this passed into military 
hands and was long a byword for sloth and inefficiency. It became 
a joint concern in 1881 and, under the title of ordnance board, 
came to deal with design and trials of ordnance for all three 
services. 

The constitution of the board of admiralty under the act of 1832 
provided for superintending lords of the various departments but 
for no organization for war planning or the conduct of operations, 
with the result that the system broke down badly when it was put 
to the test by the Crimean War, Various attempts at reform were 
made, notably by H. C. E. Childers on becoming first lord in 1868 
and then by G. J. Goschen who succeeded Mm in 1871. But no 
proper naval staff existed until Winston ChurcMll was appointed 
to that office in 19x1; even then it was not properly constituted 
nor given the necessary standing to prevent several naval disasters 
and the miscarriage of the Dardanelles campaign in the early part 
of World War I 


As that war developed, it became evident that the departmental 
lords were too fully occupied with administration and supplies to 
be able to take an effective part in that joint responsibility for the 
operational side of the naval war which constitutionally tney were 
expected to do. In the autumn of 1917, after Adm. John R. (later 
Earl) Jellicoe had become first sea lord, the naval staff system was 
put on an altogether sounder basis. In effect, there became two 
separate though closely co-eneratir.g bodies within the admiralty, 
one dealing with the operations and tne other with the maintenance 
of the navy. Although there were modifications in detail, this re- 
mained the governing principle in the organization of the admiralty 

At mid- 20th century the constitution of the board of admiralty, 
as laid down by Order in Council of May 21, 19471 was as follows; 

The first lord; the first sea lord and chief of naval staff , the second sea 
lord and chief of naval personnel , the third sea lord and controller of 
the navy; the fourth sea lord and chief of supplies and transport; the 
fifth sea lord and deputy chief of naval staff (air), the vice-chief of 
naval staff; the assistant chief of naval staff; the parliamentary and 
financial secretary; the civil lord; and the permanent secretary. 

The first lord is responsible to the king and to parliament for 
all the business of tne od^uaby; in the exercise of this over-all 
responsibility he may assign to the other members of the board such 
duties and responsibilities as he may think fit. The following is a 
brief statement of the duties and responsibilities so exercised by 
other members of the board, subject to the overriding responsibility 
of the first lord and to the reservation that the first sea lord in his 
personal capacity remains responsible to parliament for profes- 
sional advice on naval affairs generally. 

The first sea lord is the chief naval professional adviser to the 
government and the first lord. He is also chief of the naval staff 
and as such is assisted by the vice-chief of naval staff, the deputy 
chief of naval staff (air) and the assistant chief of naval staff, who 
are all members of the board. The naval staff, under the chief of 
the naval staff and his supporting lords commissioners, is respon- 
sible for the formulation of strategical policy, including strategical 
planning, formulation of tactical doctrine, disposition of the fleet 
and the statement of the broad requirements both as regards quan- 
tities and specifications of H M ships and their fighting equipment 

The second sea lord is responsible for the recruitment and entry 
of officers and mep of the royal navy and royal marines and for 
their training, discipline, welfare, education and the general admin- 
istration of admiralty establishments connected therewith. He is 
also responsible for the recruitment, training and administration 
of the women’s royal naval service and naval reserves. The third 
sea lord is responsible for the construction, equipment and repair 
of ships and their armaments; for research and development; for 
the oversight of admiralty establishments connected therewith ; and 
for the supply, distribution and maintenance of all warlike stores. 
The fourth sea lord is responsible for the provision of naval, victu- 
alling and medical stores, and fuel for the fleet, and for the move- 
ment of persons and materiel as required for the naval service. He 
is also concerned with pay, allowances and pensions. The fifth 
sea lord is responsible for the general direction and co-ordination 
of policy on all naval air matters. In his capacity as deputy cMef 
of naval staff (air), the fifth sea lord deputizes for the cMef and 
vice-chief of naval staff as necessary. 

The parliamentary and financial secretary assists the first lord 
in his parliamentary duties and in connection with matters relating 
to the financial policy. 

The civil lord assists the first lord in Ms parliamentary duties and 
has a general responsibility for works services and for the condi- 
tions of service of the admiralty’s industrial employees. 

The permanent secretary is responsible for general co-ordination 
of admiralty business on behalf of the board; the interior economy 
of the admiralty office; the administration of the civil staff; and 
for navy contracts. As accounting officer for navy votes he is 
responsible for the control of expenditure and is adviser to the 
board of admiralty on financial questions. He is responsible for 
paying, receiving and accounting for all moneys administered by 
the department. 

The only lords who automatically resign when the prime min- 
ister resigns are the first lord and the civil lord, both being mem- 


Vxce-Admiral 

Commander scouting force 
Commander battleships 
Commander aircraft 
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bers of parliament. 

The naval staff of the admiralty consists essentially of picked 
naval officers of the rank of commander and above, working under 
the orders of the chief of naval staff (first sea lord) and his sup- 
porting sea lords, with the necessary civilian clerical staff It is 
responsible for the collection of intelligence ; the formulation of 
strategical policy, including strategical planning, and of tactical 
doctrine; it states broad requirements as regards numbers and 
design of H.M ships, their weapons and equipment; it studies the 
changes in naval warfare consequent on scientific and technical 
developments ; it advises on weapon training and on the priorities 
to govern the effort to be devoted to the various details of arma- 
ments. 

An ever increasing amount of attention was devoted by the 
naval staff during the 20th century to naval aviation in all aspects. 
Indeed, the air branch became the most impoitant one in the 
service, and was strongly represented in the admiralty. Numeri- 
cally, however, the greater part of the admiralty was still devoted 
to the administration, manning, construction, equipment and 
supplying of the navy at mid-century. Many of the departments 
concerned with these matters, under their respective superintend- 
ing sea lords, had a steady flow of naval officers bringing to them 
up-to-date practical and professional knowledge of sea-going re- 
quirements ; others of a less essentially naval character were staffed 
entirely by civil servants. The admiralty had its own scientists, 
but it also shared scientific research with the other two service 
departments through the medium of the ministry of defence. 

The most spacious part of the admiralty building in London 
runs across the north side of the Horse Guards parade; adjoining it 
is the old building with its beautiful frontage in Whitehall. The 
latter dates from 1723. An ugly excrescence, popularly known as 


tried as crimes committed within the body of a county. S 
the Criminal Law Consolidation Acts of 1S61. . . 

From the time of Henry IV. the only legislatn on a ffec itmgj 
civil jurisdiction of the High Court of Admiralty . t ^ e 

Queen Victoria is to be found in an act of Y 40 ’ TnSints of 
admiral or his lieutenant to decide on certain «>mjamts ot 
freighters aeams' sV-vts^-s for delay m sailing, and one ot 1502, 
S the lord ;. r of England, the lord warden of the 

Cinque Ports, their lieutenants and judges, co-ordinate P ow ® r 
other judges to enforce forfeitures under that act a very 
and miscellaneous statute called “An Act for the Maintenance of 

In anact of 1534, with regard to ecclesiastical appeals from the 
courts of the archbishops to the Crown, it is provided that the 
appeal shall be to the king in Chancery, ‘ and that upon every 
such appeal a commission shall be directed under the great sea _ 
such persons as shall be named by the king’s highness, his heirs 
or successors, like as in cases of appeal from the Admiralty 
Court.” It is only in this incidental recognition that recorded 
authority for appeals from the admiralty to persons commissioned 
under the great seal is to be found. The appeal to these “person^ 
called delegates, continued until it was transferred first to the 
Privy Council a. id then to the judicial committee of the Privy 
Council by acts of 1832 and 1833. 

The early jurisdiction of the court appears to have been exer- 
cised very much under the same procedure as that used by the 
courts of common law. Juries are mentioned, sometimes of the 
county and sometimes of the county and merchants. But the 
connection with foreign parts led to the gradual introduction of 
a procedure resembling that coming into use on the Continent and 
hscprl nn fhfi Roman civil law. 


“Lenin’s tomb,” w T as built on at the northwest corner during 
World War II to provide a bombproof retreat in case of damage 
to the normal accommodation. 

Bibliography. — Adm. Viscount Jellicoe of Scapa, The Crisis of the 
Naval War (1921); Winston Churchill, The World Crisis, iqii~iqi4 
(1923), The Second World War, vol i and ii (1948 and 1949) ; Sir 
Oswyn Murray, Mariner’s Mirror, the journal of the Society for Nau- 
tical Research LCI" ‘ \rthur Bryant, Samuel ** rr1l f' Man in 
the Making « , v .■ 1 Pepys: The Years of A Samuel 

Pepys: Saviour of the Navy (1939)* tE A.) 

ADMIRALTY, HIGH COURT OP. The High Court of 
Admiralty of England was the court of the deputy or lieutenant 
of the admiral. It is supposed in the Black Book of the Admiralty 
to have been founded in the reign of Edward I.; but it would 
appear, from the learned discussion of R. G. Marsden, that it was 
established as a civil court by Edward III. in the year 1360; the 


Restraining Acts. — The material enactments of the restrain- 
ing statutes were as follows:— An act of 1389 (13 Ric. II. c. 5) 
provided that “the admirals and their deputies shall not meddle 
from henceforth, of anything done within the realm, but only of 
a thing done upon the sea, as it hath been used in the time of the 
noble prince king Edward, grandfather of our lord the king that 
now is.” The Act of 1391 (15 Ric. II. c. 3) provided that “of all 
manner of contracts, pleas and quarrels, and other things rising 
within the bodies of the counties as well by land as by water, 
and also of wreck of the sea, the admiral’s court shall have no 
manner of cognizance, power, nor jurisdiction ; but all such manner 
of contracts, pleas and quarrels, and all other things rising within 
the bodies of counties, as well by land as by water, as afore, and 
also wreck of the sea, shall be tried, determined, discussed and 
remedied by the laws of the land, and not before nor by the 


power of the admiral to determine matters of discipline in the 
fleet, and possibly questions of piracy and prize, being somewhat 
earlier. At first there were separate admirals or rear-admirals 
of the north, south and west, each with deputies and courts. A 
list of them was collected by Sir H. Speiman. These were merged 
in or absorbed by one high court early in the 15th century. Sir 
Thomas Beaufort, afterwards earl of Dorset and duke of Exeter 
(appointed admiral of the fleet 1407, and admiral of England, 
Ireland and Aquitaine 1412, which latter office he held till his 
death in 1426), certainly had a court, with a marshal and other 
officers, and forms of legal process — mandates, warrants, citations, 
compulsories, proxies, etc. Complaints of encroachment of juris- 
diction by the admiralty courts led to the restraining acts, 13 Ric. 
II. c. 5 (1389), 15 Ric. II. c. 3 (1391) 2 Hen. IV. c. n (1400). 

Jurisdiction. — The original object of the institution of the 
courts or court seems to have been to prevent or punish piracy 
and other crimes upon the narrow seas and to deal with questions 
of prize; but civil jurisdiction soon followed. The jurisdiction in 
criminal matters was transferred by the Offences at Sea Act, 15^6, 
to the admiral or his deputy and three or four other substantial 
persons appointed by the lord chancellor, who were to proceed ac- 
cording to the course of the common law. By the Central Criminal 
Court Act, 1834, cognizance of crimes committed within the juris- 
diction of the admiralty was given to the central criminal court. 
By an act of 1844 it has been also given to the justices of assize; 
and crimes done within the jurisdiction of the admiralty are now 


admiral, nor his lieutenant in any wise. Nevertheless, of the death 
of a man, and of a mayhem done in great ships, being and hovering 
in the main stream of great rivers, only beneath the (bridges) of 
the same rivers (nigh) to the sea, and in none other places of 
the same rivers, the admiral shall have cognizance, and also to 
arrest ships in the great flotes for the great voyages of the king 
and of the realm; saving always to the king all manner of for- 
feitures and profits thereof coming; and he shall have also juris- 
diction upon the said flotes, during the said voyage only; saving 
always to the lords, cities, and boroughs, their liberties and 
franchises.” The statutes of Richard, except the enabling part 
of the second, were repealed by the Civil Procedure Acts Repeal 
Act, 1879. The formation of a High Court of Justice rendered 
them obsolete. 

In the reign of James I. the chronic controversies between the 
courts of common law and the admiralty court as to the limits 
of their respective jurisdictions reached an acute stage. We 
find the records of it in the second volume of Marsden’s Select 
Pleas in the Court of Admiralty , and in Lord Coke’s writings: 
Reports , part xiii. 51; Institutes , part iv. chap. 22. In this latter 
passage Lord Coke records how, notwithstanding an agreement 
asserted to have been made in 1575 between the justices of the 
King’s Bench and the judge of the admiralty, the judges of the 
common law courts successfully maintained their right to prohibit 
suits in admiralty upon contracts made on shore, or within havens, 
or creeks, or tidal rivers, if the wateis were within the bodjr of 
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any county, wheresoever such contracts were broken, for torts 
committed within the body of a county, whether on land or water, 
and for contracts made in parts beyond the seas. It is due to 
the memory of the judges of Lord Coke’s time to say that, at any 
rate as regards contracts made in partibus transmarinis , the same 
rule appears to have been applied at least as early as 1544, the 
judges then holding that “for actions transitory abroad, action 
may lie at common law.” 

Judge’s Patent.-— All the while, however, the patents of the 
admiralty judge purported to confer on him a far ampler juris- 
diction than the jealousy of the other courts would concede to him 
The patent of the last judge of the court, Sir Robert Joseph 
Phillimore, dated Aug 23, 1367, styles him “Lieut. Gffl Princl 
and Commissary Genl and Special in our High Court of Ad- 
miralty of Eng. and President and Judge of the same,” and gives 
to him power to take cognizance of “all causes, civil and maritime, 
also all contracts, complaints, offences or suspected offences, 
crimes, pleas, debts, exchanges, accounts, policies of assurance, 
loading of ships, and all other matters and contracts which relate 
to freight due for the use of ships, transportation, money or bot- 
tomry; also all suits civil and maritime between merchants or 
between proprietors of ships and other vessels for matters in, 
upon, or by the sea, or public streams, or fresh-water ports, rivers, 
nooks and places overflown whatsoever within the ebbing and 
flowing of the sea, and high-water mark, or upon any of the shores 
or banks adjacent from any of the first bridges towards the sea 
through England and Ireland and the dominions thereof, or 
elsewhere beyond the seas.” Power is also given to hear appeals 
from vice-admirals; also “to arrest . . . according to the "civil 
laws and ancient customs of our high court ... all ships, persons, 
things, goods, wares and merchandise”; also “to enquire by the 
oaths of honest and lawful men . . . of all . . . things which 
. . . ought to be enquired after, and to mulct, arrest, punish, 
chastise, and reform”; also “to preserve the public streams of 
our admiralty as well for the preservation of our royal navy, and 
of the fleets and vessels of our kingdom ... as of whatsoever 
fishes increasing in the rivers”; also “to reform nets too straight 
and other unlawful engines and instruments whatsoever for the 
catching of fishes”; also to take cognizance “of the wreck of the 
sea . . . and of the death, drowning and view of dead bodies,” 
and the conservation of the statutes concerning wreck of the sea 
and the office of coroner (1276), and concerning pillages (1353), 
and “the cognizance of mayhem” within the ebb and flow of the 
tide; all in as ample manner and form as they were enjoyed by 
Dr. David Lewis (judge from 1558 to 1584), Sir Julius Caesar, 
and the other judges in order (22 in all) before Sir Robert Philli- 
more. This form of patent differs in but few respects from the 
earlier Latin patents — tempore Henry VIII. — except that they 
have a clause non obstantibus statutis . 

Modern Progress. — As has been said, however, the contention 
of the common law judges prevailed, and the admiralty court (ex- 
cept for a temporary revival under Cromwell) sank into compara- 
tive insignificance during the 17 th century. The great maritime 
wars of the 18th century gave scope to the exercise of its prize 
jurisdiction; and its international importance as a prize court in 
the latter half of the 18th and the first part of the 19th centuries 
is a matter of common historical knowledge. There were upwards 
of 1,000 prize causes each year between 1803 and 1811, in some 
years upwards of 2,000. 

There were other great judges; but Sir William Scott, after- 
wards Lord Stowell, is the most famous. Before his time there 
were no reports of admiralty cases, except Hay and Marriott’s 
prize decisions. But from his time onwards there has been a con- 
tinuous stream of admiralty reports, and we begin to find impor- 
tant cases decided on the instance as well as on the prize side. 

In the reign of Queen Victoria, two enabling statutes, 1840 and 
1861, were passed and greatly enlarged the jurisdiction of the 
court. The manner in which these statutes were administered by 
Dr. Stephen Lushington and Sir R. J. Phillimore, whose tenure 
of office covered the whole period of the queen’s reign till the 
creation of the High Court of Justice, the valuable assistance 
rendered by the nautical ^assessors from the Trinity House, the 


great increase of shipping, especially of steam shipping, and the 
number and gravity of cases of collision, salvage and damage to 
cargo, restored the activity of the court and made it one of the 
most important tribunals of the country. In 1875, by the opera- 
tion of the Judicature Acts of 1873 and 1873, the High Court of 
Admiralty was with the other great courts of England formed into 
the High Court of Justice The principal officers of the court in 
subordination to the judge were the registrar (an office which 
always points to a connection with canon or civil law), and the 
marshal, who acted as the maritime sheriff hcvi^z fc” his baton 
of office a silver oar. The assistance of the 1 M which 
has been already mentioned, was provided for in the charter of 
incorporation of the Trinity House. These officers and their 
assistance have been preserved in the High Court of Justice. 

Practitioners in the Court. — Till the year 1859 the practi- 
tioners in the High Court of Admiralty were the same as those in 
the ecclesiastical courts and distinct from those who practised in 
the ordinary courts. Advocates took the place of barristers, and 
proctors of solicitors. The place of the attorney-general was taken 
by the king s or queen’s advocate-general, and that of the treasury 
solicitor by the king’s or queen’s procurator or proctor. There 
were also an admiralty advocate and an admiralty proctor 

In an act of 1S59 the practice was thrown open to barristers 
and to attorneys and solicitors. 


upon me next vacancy auer me courts were tnrown open, tne 
Crown altered the precedence and placed the queen’s advocate 
after the attorney- and solicitor-general. There were two holders 
of the office under these conditions, Sir R. J. Phillimore and Sir 
Travers Twiss. The office was not filled up after the resignation 
of the latter, nor was the office of admiralty advocate filled up 
when next it became vacant 

Ireland.-— The High Court of Admiralty of Ireland, being 
formed on the same pattern as the High Court in England, sat m 
the Four Courts, Dublin, having a judge, a registrar, a marshal and 
a king's or queen’s advocate. In peace time and war time alike 
it exercised only an instance jurisdiction, though in 1793 it claimed 
to exercise prize jurisdiction (see Admiralty Jurisdiction) No 
prize commission ever issued to it. By the Irish Judicature Act 
of 1877 it was directed that it should be amalgamated with the 
Irish High Court of Justice upon the next vacancy in the office of 
judge, and this subsequently took place. There was no separate 
lord high admiral for Ireland. 

Scotland. — At the Union, while the national functions of the 
lord high admiral were merged in the English office it was pro- 
vided by the Act of Union that the Court of Admiralty in Scotland 
should be continued “for determination of all maritime cases re- 
lating to private rights in Scotland competent to the jurisdiction 
of the Admiralty Court.” This court continued till 1831, when 
its civil jurisdiction was given to the Court of Session and the 
Sheriffs’ Courts (see Admiralty Jurisdiction). 

See J. Godolphin, View of the Admiral Jurisdiction (1661)* Sir 
Travers Twiss, Black Book of the Admiralty , Rolls 5 series (1S71) : R. 
G. Marsden, Select Pleas in the Court of Admiralty , published by the 
beiden Society (1804). ^ 

, i ISLANDS* a group of about 40 islands in 

tne Bismarck archipelago, north of New Guinea, between i° 
and 3 S. and 146° and 148° E. The largest of the islands is 
Manus, sometimes called Great Admiralty island; its principal 
town is Lorengau, on the northeastern coast of Manus. The esti- 
mated native population in 1940 was 13,450 and there were 37 
non-native inhabitants. The principal economic activities of the 
islands are coco-nut plantations (10,457 hectares under cultiva- 
tion m 1940) and pearl and other shell fisheries. Manus has hills 
running up to 3,000 ft.; the other islands are mostly low and of 
coral formation. The Admiralty islands were formerly part of the 
German protectorate, which also included eastern New Guinea 
from 1885 until 1914. They were then occupied by Australian 
assigne j J° Australian administration as part of the 
f °t Nations mandate for eastern New Guinea, which included 
adjacent islands. They were invaded by the Japanese in Jan. 1042 
durmg the southward sweep that brought them to the northern coast 
of New Guinea an^ to the Solomons. The natives are Papuans, with a 
variety o* locax aiaiects, addicted to cannibalism and not hospitable to 
strangers, although they were tamed to some extent under the man- 
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dafcory administration. The islands were discovered by Dutch naviga- 
tors in 16x6 and were visited by Philip Carteret in 1767, The first 
landing, however, was from the “Challenger” in 1875. 

Bibliography — E. von Warteg, Samoa , Bismarck-Arckipel and 
Neu Guinea { 1902) ; H.JSchnee, Bilder aus der Sudsee (1904) , R. Par- 
kinson, Dreizig Jahr & Land und Leute, Sitten and 

Gebrucke, auf dem ' - . : * > *,< (1909) 

AD^IRAT? Y JURISDICTION. The courts by which, 
as far as we know, admiralty jurisdiction in civil matters was 
first exercised were the following. In and throughout England 
the courts of the several admirals soon combined into one High 
Court of Admiralty (see Admiralty, High Court of). Within 
the territories of the Cinque Ports the Court of Admiralty of the 
Cinque Ports exercised a co-ordinate jurisdiction In certain 
towns and places there were local courts of vice-admiralty. In 
Scotland there existed the Scottish High Court of Admiralty, in 
Ireland the Irish High Court of Admiralty. Of these courts that 
of the Cinque Ports alone remains untouched. The Scottish 
Court was abolished, and its civil jurisdiction given to the Court 
of Session and to the courts of the sheriffs by the Court of Ses- 
sion Act, 1830 — not, however, till a decision given by it and the 
appeal therefrom to the House of Lords had established a re- 
markable rule of admiralty law in cases of collision (Hay v. 
le Neve , 1824, 2 Shaw, Sc. App. Cas. 395). The act states that 
the^ Court of Justiciary held cumulative jurisdiction with the 
Court of Admiralty in criminal matters. The local vice-admiralty 
courts in England had ceased to do much work when they were 
abolished by the Municipal Corporations Act, 1835, The High 
Court became, with the other superior courts, a component part 
of the High Court of Justice by virtue of the Judicature Acts, 
1873 an< I *8 7 5 And the Irish Court in like manner became 
a part of the High Court of Justice in Ireland by virtue of the 
Judicature Act passed in 1877. 

Vice- Admiralty Courts.— As Engfand first, and Great Britain 
afterwards, acquired colonies and possessions beyond seas, vice- 
admiralty courts were established. The earliest known was that 
in Jamaica, established in the year 1662. Some vice-admiralty 
courts created for prize purposes in the eighteenth century 
were suffered to expire after 1815. In the year 1863, when the 
act regulating the vice-admiralty courts was passed, there were 
vice-admiralty courts established in 45 several portions of the 
King’s dominions; to which by an act of 1867 one for the Straits 
Settlements was added. These courts have been regulated from 
time to time by the following statutes: 2 and 3 Will IV. c. 51, 26 
and 27 Viet. c. 24 (Vice-Admiralty Courts Act, 1863), already 
cited, and 30 and 31 Viet. c. 45 (Vice-Admiralty Courts Act 
Amendment Act, 1867) ; and by the slave trade acts, of which 
the last and consolidating act was that of 1873. 

In 1890 the Colonial Courts of Admiralty Act provided that, 
except in the colonies of New South Wales, Victoria, St. Helena 
and British Honduras, vice-admiralty courts should be abolished 
and colonial courts of admiralty substituted. There is power, 
however, reserved to the Crown to erect through the admiralty in 
any British possession any vice-admiralty court, except in India 
or any British possession having a representative legislature. No 
vice-admiralty court so established can exercise any jurisdiction 
except for some purpose relating to prize, the royal navy, the 
slave trade, foreign enlistment, Pacific Islanders’ protection, and 
questions relating to treaties or conventions on international law. 

Colonial Courts of Admiralty. — By the Colonial Courts of 
Admiralty Act, 1800 already referred to, every court of law in a 
British possession vTich J *c.art .■ by its legislature to be such, 
or if there be no such declaration, which has original unlimited 
civil jurisdiction, shall be a court of admiralty. 

There used to be vice-admiralty courts for Calcutta, Madras and 
Bombay; but by the India High Courts Act, 1861, s. 9, the ad- 
miralty jurisdiction was given to the High Courts of these places. 

Consular Courts. — Admiralty jurisdiction was given to the 
consular courts in China, Japan and Turkey (those in Japan and 
Turkey have disappeared with the capitulations), and by s. 12 
of the Colonial Admiralty Courts Act any court established by 
H.M. for the exercise of jurisdiction in any place outside H.M.’s 
dominion may have admiralty jurisdiction granted to it. 
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Australia. — By the Commonwealth of Australia Constitution 
Act, 1900, a federal supreme court, to be called the High Court 
of Australia, is created, and the parliament of the Commonwealth 
may make laws conferring original jurisdiction on the High Court 
m matters of admiralty and maritime jurisdiction. 

Isle of Man, — There is a court of admiralty in the Isle of Man 
of which the water-bailiff is judge. He is also styled admiral It 
is said to have jurisdiction in salvage and over other maritime 
matters occurring within three leagues from the shore. 

County and Local Courts. — Modern statutes have given ad- 
miralty jurisdiction to the City of London Court, Court of Pas- 
sage and to county courts in the following matters . Salvage, where 
the value of the salved property does not exceed £1,000, or the 
claim for reward £300; towage, necessaries and wages, where the 
claim does not exceed £150; claims for damage to cargo, or by 
collision, up to £300 (and for sums above these prescribed limits 
by agreement between the parties); and claims arising out of 
breaches of charter parties and other contracts for carriage of 
goods in foreign ships, or torts in respect thereof, up to £300 
This jurisdiction is restricted to subjects over which jurisdiction 
was possessed by the High Court of Admiralty at the time when 
the first of these acts was passed, except as regards the last 
branch of it (the Aline, 1880, 5 Ex. Div. 227; R v. Judge of City 
of London Court [1892] 1 Q B. 272). In analogy with the county 
court admiralty jurisdiction created in England, a limited ad- 
miralty jurisdiction was given in Ireland +0 the recorders of 
certain boroughs and the chairmen of certain quarter sessions; 
in salvage cases, where a county court in England would have 
jurisdiction, magistrates, recorders and chairmen of quarter ses- 
sions may have jurisdiction as official arbitrators (Merchant Ship- 
ping Act, 1894, s. 547). In Scotland, admiralty suits In cases not 
exceeding the value of £25 are exclusively tried in the sheriffs 
court; while over that limit the sheriff’s court and the court of 
session have concurrent jurisdiction. The sheriff has also criminal 
admiralty jurisdiction, but only as to crimes which he would be 
competent to try if committed on land (The Court of Session Act. 
1830, ss. 21 and 22). 

By an act of 1S21 an arbitral jurisdiction in cases of salvage 
was given to certain commissioners of the Cinque Ports. 

The appeal from county courts and commissioners is to the 
High Court of Justice, and is exercised by a divisional court of 
the Probate, Divorce and Admiralty Division. In cases arising 
within the Cinque Ports there is an optional appeal to the Ad 
miralty Court of the Cinque Ports The appeal from the High 
Court of Justice is in ordinary admiralty matters, as in others, to 
the Couri * rom thence to the House of Lords. 

Civil £ "'s ' the high courts, whether in England, 

Scotland or Ireland, it is not now necessary to distinguish their 
civil admiralty jurisdiction, from their ordinary civil jurisdiction, 
except for the purpose of seeing whether there can or cannot be 
process in rein. Not that every admiralty action can of right be 
brought in rem, but that no process in rem lies at the suit of a 
subject unless it be for a matter of admiralty jurisdiction — one, 
for instance, that could in England have been tried in the High 
Court of Admiralty. Now these matters of admiralty jurisdiction 
with process in rem range themselves under four primary and four 
supplementary heads. The four primary are damage, salvage, 
bottomry, wages; and the four supplementary are extensions due 
to one or other of the statutes of 1840 (Admiralty Court) and 
1861 (Admiralty Court Act). They are damage to cargo carried 
in a ship, necessaries supplied to a ship, mortgage of ship, and 
master’s claim for wages and disbursements on account of a 
ship. In all these cases, primary and secondary, the process of 
which a plaintiff can avail himself for redress, may be either in 
personam as in other civil suits, or by arrest of the ship, and, in 
cases of salvage and bottomry, the cargo. Whenever, also, the ship 
can be arrested, any freight due can also be attached, by arrest 
of the cargo to the extent only of the freight which it has to pay. 
For the purpose of ascertaining whether or not process in rem 
would lie, there have been distinctions as nice, and the line of 
admiralty jurisdiction has been drawn as carefully, as in the 
cases of the admiralty jurisdiction ef the county courts (the 
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Theta , [1894] P. 280; the Gas Float Whitton [1897] App. Cas. 
33?)- Similar questions have been raised m the U.S., from De 
Lovio v. Boit (1815, 2 Gall 398), and Ramsay v. Allegre (1827, 
12 Wheat. 611), down to the more modern cases which are quoted 
in the arguments and judgments in the Gas Float Whitton . The 
disciplinary jurisdiction once exercised by the Admiralty Court, 
over the royal navy and merchant vessels, may be said to be 
obsolete in time of peace, the last remnant of it being suits 
against merchantmen for flying flags appropriate to men-of-war 
(the Minerva , 1800 3, C. Rob. 34), a matter now more effectively 
provided against by the Merchant Shipping Act, 1894. In time of 
war, however, it was exercised in some instances as long as the 
Admiralty Court lasted, and is now in consequence exercisable by 
the High Court of Justice (see Prize Courts and Prize Law). 
It was, perhaps, in consequence of its ancient disciplinary juris- 
diction that the Admiralty Court was made the court to enforce 
certain portions of the Foreign Enlistment Act, 1870. 

Finally, appeals from decisions of courts of inquiry, under the 
Merchant Shipping Act, cancelling or suspending the certificates 
of officers in the merchant service, may be made to the Probate, 
Divorce and Admiralty Division of the High Court of Justice. 

Criminal Cases. — The Admiralty jurisdiction in criminal mat- 
ters extends over all crimes committed on board British ships at 
sea or in tidal waters, even though such tidal waters be well 
within foreign territory (. R . v. Anderson, 1868, L.R. 1 C C.R. 
1 61), but not over crimes committed on board foreign vessels 
upon the high seas (R. v. Serva, 1845, 1 Denison C.C. 104). 
Whether it extended over crimes committed on foreign ships 
within territorial waters of the United Kingdom, and whether a 
zone of three miles round the shores of the United Kingdom was 
for such purpose territorial water, were the great questions raised 
in R . v. Keyn (the Franconia , L.R. 2 Ex. Div. 126), and decided 
in the negative by the majority of the judges. Since then, how- 
ever, the legislature has brought these waters within the juris- 
diction of the admiralty by the Territorial Waters Jurisdiction 
Act, 1878. Section 2 runs as follows: “An offence committed by 
a person, whether he is or is not a British subject, on the open 
sea within the territorial waters of British dominions, is an offence 
within the jurisdiction of the admiral, although it may have been 
committed on board or by means of a foreign ship.” By s. 7 the 
“jurisdiction of the admiral” is defined as “including the juris- 
diction of the admiralty of England or Ireland, or either of such 
jurisdictions as used in any act of parlia™*nt” ( see Waters, 
Territorial). 

Where portions of the sea and tidal waters, by reason of their 
partially land-locked rre deemed to be in the body of 

a county, there is no ■ : - jurisdiction. Crimes are tried 
as if they were committed on land within the same county. 

Pirates, whatever flag they pretended to fly, were, from 1360, 
wherever their crimes were committed, subject to admiralty juris- 
diction. The criminal jurisdiction of the admiralty was first exer- 
cised by the High Court of Admiralty; and then, by the Offences 
at Sea Act, 1536, transferred to commissioners appointed under 
the great seal, among whom were to be the admiral or admirals, 
his or their deputies. Admiralty sessions were held for this pur- 
pose till 1834. Admiralty criminal jurisdiction is now, by virtue of 
the series of statutes, the Offences at Sea Act, 1799, the Central 
Criminal Court Act, 1834, Offences at Sea Act, 1844, and the crim- 
inal law consolidation acts passed in 1861, exercised by the Centra} 
Criminal Court and by the ordinary courts of assize. Special pro- 
vision for trial in the colonies of offences committed at sea was 
made by William III (1698-99), in the Offences at Sea Act, 1806, 
and the Admiralty Offences (Colonial) Act, 1849. (P.) 

See Clunet, Journal du droit international prive; E. C. Benedict, 
Law of American Admiralty (1940) ; E. S Roscoe, The Admiralty 
Jurisdiction and Practice of the High Court of Justice, 5 th ed. (Lon- 
don, 1931), Studies in the History of the Admiralty and Prize Courts 
(London, 1932). 

UNITED STATES 

Admiralty jurisdiction was exercised in the American colonies 
by vice-admiralty courts until the year 1776, then by the State 


admiralty courts until 1789. The Constitution, Art. III., s. 2, pro- 
vides that the judicial power of the United States “shall extend to 
all cases of admiralty and maritime jurisdiction ” 

The Judiciary Act of 1789 (1 U.S S L. 76) granted original 
jurisdiction to United States district courts. The circuit courts 
were given concurrent original jurisdiction over seizures for slave 
trading, condemnations of property used by persons in insurrec- 
tion (R S 629, 2nd ed), and m the coolie trade (R 8.2159, end 
ed ). The supreme court of the District of Columbia was given 
the same jurisdiction as that of the United States district courts 
in 1901 (31U.SS.L 1199). Formerly the Judiciary Act authorized 
appeals from the district court to the circuit court and thence to 
the Supreme Court. This practice was abolished in 1891, and nine 
circuit courts of appeals were created (Judicial Code, s. 1 16). 
These were the final courts of appeal in admiralty, except that 
there was the right of a direct appeal to the Supreme Court on 
questions of jurisdiction (Judicial Code, s. 238), and that the 
Supreme Court might in its discretion review the judgments of the 
circuit court of appeals by writs of certiorari (Judicial Code, 
s. 240). 

The circuit courts were abolished in 1911 (Judicial Code, s. 
289) Direct appeals to the Supreme Court were abolished in 1925 
(43 U.S S L. 938). Since then the district courts alone have orig- 
inal jurisdiction in all admiralty cases. Appeals lie to the circuit 
courts of appeal which may certify questions to the Supreme 
Court for opinion, and the Supreme Court may review the judg- 
ments of the circuit courts of appeal on writs of certiorari. 

The district courts have jurisdiction in admiralty of suits against 
the United States in contract and in tort arising out of the oper- 
ation of merchant vessels (41 U.S.S.L. 5 25), in tort, towage and 
salvage arising out of the operation of m± }; r T 'e^ds (43 U.S.S L. 
1 11 2), and in certain cases concurrent ;ursd : c' ,v\ with the court 
of claims in contract cases (24 U.S.S.L. 505; Cornell S. S. Co. 
v. US., 202 U S. 184). The district courts have jurisdiction over 
crimes and offences committed upon vessels of the United States 
wherever they may be afloat upon navigable waters, but they are 
tried according to common law criminal procedure (U.S. v. 
Rodgers, 150 U S. 249; Hamilton v. U.S. , 268 Fed. 15). 

Actions in admiralty may be either in rem with the arrest of 
the ship, or other maritime property, to enforce a maritime lien 
(a jus in re) or in personam against a person. Actions in rem 
are limited to courts of admiralty. Under s. 24 of the Judicial 
Code, “saving to suitors the right of a common law remedy where 
the common law is competent to give it,” a right in personam may 
be enforced in a common law court, but the substantive rights of 
the parties are determined by the maritime law (Southern Pacific 
v. Jensen , 244 U.S. 205; Knickerbocker Ice Co. v. Stewart , 253 
U.S. 149). Admiralty jurisdiction extends to all navigable waters, 
including rivers, lakes and canals connected with the sea (The 
Bine , 4 Wall, 555; Robert W . Parson , 191 U.S. 17). Admiralty 
jurisdiction extends to prize cases (decker v. Montgomery, 13 
How. 498), to possessory and petitory suits (The Schooner Tilton, 
Fed. Cas. No. 14054; Ward v. Peck, 18 How. 267), to maritime 
contracts and torts. Maritime contracts are determined by their 
subject matter and in general they relate to ships as such, or to 
transportation of goods or passengers. They include charter- 
parties, contracts of affreightment, bills of lading, bottomry and 
respondentia bonds, salvage, towage, pilotage, stevedoring, sup- 
plies and repairs, advances, marine insurance policies, wages, pre- 
ferred mortgages (41 U.S.S.L. 988, 1000; ex parte Easton, 95 
U S. 68). A contract to build a ship or furnish material for its 
completion is non-maritime (Peoples Ferry Co. v. Beers, 20 How. 
393; the Thames Co. v. Francis McDonald, 254 U.S. 242). A 
tort is maritime if the injury is inflicted on navigable waters 
(Atlantic Transport Co. v. Imbrovek, 234 U.S. 52). If a vessel 
collides with a pier the damage to the pier is a non-maritime tort 
because the injury occurs on land (Cleveland Terminal & Valley 
R.R. Co. v. Cleveland S.S. Co., 208 U.S. 316), but the damage to 
the vessel is a maritime tort because that injury occurs on navi- 
gable waters (P.W. & B.R.R. Co. v. Phila. etc. S.S. Co., 23 How. 
209 ; Hill v. Board of Freeholders, 45 Fed. 260). (A. M. B.) 

ADMISSION: see Evidence, also Estoppel. 



ADMITTANCE — ADOLPH OF NASSAU 175 


# ADMIT j! in alternating current electricity, the re- 

ciprocal of the reactance. ( See Electricity.) 

ADO (d. 874), archbishop of Vienne in Lotharingia, belonged 
to a famous Frankish house, and spent much of his middle life 
in Italy. He held his archiepiscopal see from 859 until his 
death on Dec. 16, 874. Several of Ms letters are extant and 
reveal their writer as an energetic man of wide sympathies and 
considerable influence. 

Ado’s principal works are a Martyr ologium (printed inter al 
in Migne, Patrolog lat. 7 cxxiii, pp. 181-420; append., pp. 419-436), 
and chronicle, Chronicon sive Breviarium chronicorum de sex 
mundi aetatibus de Adamo usQue ad anti. 86 q (in Migne, cxxiii, 
pp. 20—138 and Pertz, Monamenta Germ , ii, pp. 315-323, etc ). 

Ado’s chronicle is based on that of Bede, with which he combines 
extracts from the ordinary sources, forming the whole into a 
consecutive narrative founded on the conception of the unity 
of the Roman empire, which he traces in the succession of the 
emperors, Charlemagne and his heirs following immediately 
after Constantine and Irene. “It is,” says Wattenbach, “history 
from the point of view of authority and preconceived opinion, 
which exclude any independent judgment of events ” 

Ado also wrote a book on the miracles (. Miracula ) of St 
Bernard, archbishop of Vienne (9th century), published in the 
Bo^landist Acta Sanctorum; a life or Martyrkm of St. Desiderius, 
bishop of Vienne (d. 608), written about 870 and published m 
Migne, cxxiii, pp. 435-442; and a life of St. Theudericus, abbot 
of Vienne (563), published in Mabillon, Acta Sanct. } i, pp. 
678-681, Migne, cxxiii, pp 443-450, and revised in Bollandist 
Acta Sand xii, pp. 840-843. 


See W. Wattenbach, Deutschlands Geschichtsquellen , vol. i (Stutt- 
gart, 1904). 

ADOBE (a-do'be), a Spanish-American word (often cor- 
rupted to dobie) for the sun-dried clay used for building by the 
Indians in the arid regions of the southwestern United States and 
northern Mexico (from Spanish adobar, to plaster). The use of 
such building material is said to have been anciently introduced 
into Spain from northern Africa. Soon after the discovery of 
America the method was imported into Peru, Mexico and other 
dry countries of the new world by the Spanish conquerors, who 
brought it as early as the 16th century to the Indians of New 
Mexico and Arizona. Most of the buildings connected with the 
Spanish missions in California, established in 1770-1823, were con- 
structed of adobe. In Mexico and the southwestern United 
States the name is not only applied to the bricks but also to the 
clay from which they are made, and, likewise, to structures built 
of tMs material The usual method of making adobe is very 
simple. It consists of wetting a quantity of suitable clay, adding 
a small amount of chopped straw, hay, grass roots or other fibrous 
litter, mixing the materials with a hoe or a similar implement, 
and then trampling the mass with the bare feet. When brought 
to the proper consistency, the 
adobe is shaped with simple 
wooden moulds into bricks. 

These vary greatly in size, in 
accordance with intended use, 
ranging from small forms about 
8 in. square and 2 in. thick to 
large slabs 1 or 2 yd. long, 1 ft. 
wide and 6 to 8 in. thick. A com- 
mon form for structural use is 
about 12 in. wide, 16 in. long and 
from 4 to 8 in. thick. After being 
properly dried, adobes are laid in Uc¥jr , M „^ BIf 

walls, like ordinary bricks, and drying adobe, a common build. 
joined with a mortar of the same ing material in arid parts of 
material Often the walls are Mexico and the southwest u s, 
smoothly finished inside and out with tMs mortar and given an 
outer coating of lime wash, wMch is frequently tinted with yellow 
or other colours. 

In regions of scant rainfall adobe is serviceable in structures 
of one story, or other low buildings, having well-drained founda- 
tions and nonleaking roofs with wide cornices and eaves. When 



protected against the action of water, adobe walls will endure for 
many decades and sometimes for centuries. As adobe is a very 
poor conductor of heat and as walls made of it do not become 
frosty in cold weather or damp m a short rainy season, adobe 
structures are -warm in winter and cool in summer, the interior 
temperature of the walls remaining remarkably constant. After 
1900 there was a revival of adobe construction in the south- 
western United States, particularly in California. In a modified 
form adobe is utilized also in Colorado and other states of the 
Rocky Mountain plateau, where, instead of being first made into 
bricks, the adobe is moulded directly into the wall, being applied 
and dried in successive layers. 

In the plateau region adobe is used chiefly for walls of stables 
cattle sheds and chicken houses. In southern California sub- 
stantial city homes have been constructed with adobe walls, 
made from materials available on the premises, and finished with 
waterproof plaster or stucco, thus making it possible, when so 
desired, to dispense with the wide cornices and eaves otherwise 
required in adobe structures. 

Scientific researches have shown that seeds that have been 
embedded with the barnyard refuse used in making adobe are 
preserved indefinitely. Consequently, by dissolving out seeds 
contained in adobes from the walls of old buildings whose date 
of erection is known, the approximate date of introduction of 
various cultivated plants in the region may be ascertained. 

Bibliography. — J W. Adams, “Adobe as a Building Material for the 
Plains,” Colorado Agric Expt. Sta. Bull 174 (1910) ; Lee McCrae, 
“The Revival of the Adobe,” Keith’s Magazine, xlv, p. 45-47 (1921); 
Torrey Connor, “The Art and Uses of Adobe,’’ House Beautiful , li, p 
78-79 (1922) ; and Roy M. Singer, “Adobe House Construction,” 
National Builder, Ixvii, pp. 74-76 (1924). 

ADOBE SOIL, a term used in the western United States, 
particularly in California, to designate the structural quality of 
various clay soils, referring usually to the characteristic breakage 
of such soil material into small angular blocks when it dries These 
soils are very heavy in texture, being composed of extremely 
fine-grained material, a large part of which is colloidal Sands 
and loose sandy loams, for example, never display an adobe soil 
structure. 

By many, however, adobe soils are thought of as constituting 
the material from which adobe or sun-dried bricks are made; 
but, as in the case of ordinary brick, adobe building materials 
are derived from a great variety of clayey soils. Under proper 
conditions of moisture soils of adobe structure are readily worked, 
but when too dry their hardness and coherence make tillage ex- 
tremely difficult. When placed under irrigation, soils of this 
type usually dispby g~eat fertility. 

ADOLESCENCE, the period of human development between 
childhood and maturity For the psychological aspects of adoles- 
cence, see Psychology, especially the sections Clinical Psychol- 
ogy and Educational Psychology. See also Secondary Edu- 
cation, for the relation between adolescence and education, 
and Age, for the legal aspects of tMs period, particularly in re- 
lation to rights and responsibilities. 

ADOLPH OF NASSAU (c. 1255-1298), German king, son 
of Walram, count of Nassau. He appears to have received a good 
education, and inherited his father’s lands around Wiesbaden in 
1276. 

Adolph won considerable fame as a mercenary in many of 
the feuds of the time, and on May 5, 1292, was chosen German 
king, in succession to Rudolph I, an election which was due rather 
to the political conditions of the time than to his personal qualities. 
He made large promises to his supporters, and was crowned on 
July 1 at Aix-la-Chapelle. Princes and towns did homage to him, 
but his position was unstable, and the allegiance of many of the 
princes, among them Albert I, duke of Austria, son of the former 
king Rudolph, was merely nominal 

Seeking at once to strengthen the royal position, he claimed 
Meissen as a vacant fief of the empire, and in 1294 allied himself 
with Edward I, king of England, against France. Edward granted 
him a subsidy, but because of a variety of reasons Adolph did 
not take the field against France, byt turned his arms against 
Thuringia, which he had purchased from the landgrave AlberJ. XL 
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This bargain was resisted by the sons of Albert, and from 1294 to 
1296 Adolph was campaigning in Meissen and Thuringia, and 
his relations with Albert of Austria were becoming more strained 

He had been unable to fulfil the promises made at his election, 
and the princes began to look with suspicion upon his designs. 
Wenceslaus II, king of Bohemia, fell away from his allegiance, 
and his deposition was decided on, and was carried out at Mainz, 
on May 23, 1298, when Albert of Austria was elected his sue- 
cessor. The forces of the rival kings met at Gdllheim on July 2, 
1298, where Adolph was killed, it is said by the hand of Albert. 
He was buried at Rosenthal, and in 1309 his remains were re- 
moved to Spires. 

Bibliography. — F. W E Roth, Geschichte dei> Romischen Konigs 
Adolf I von Nassau (Wiesbaden, 1879); V Domeier, Die Absetzung 
Adolfs von Nassau (Berlin, 1889) , L Ennen, Die Wahl des Konigs 
Adolf von Nassau (Cologne, 1866) , L Schmid, Die Wahl des Grafen 
Adolf von Nassau zum Romischen Konig; B. Gebhardt, Handbuch der 
deutschen Geschichte, Band 1 (Berlin, 1901) 

ADOLPHUS, JOHN LEYCESTEP, (1795-1862), English 
lawyer and author, was the son of John Adolphus (1768-1845), a 
well-known London barrister who wrote a History of England to 
1783 (1802), a History of France from 17 go (1803) and other 
works. He was educated at Merchant Taylors’ school and at St. 
John’s college, Oxford 

In 1821 he published Letters to Richard Heber, Esq., in which 
he discussed the authorship of the then anonymous Waverley 
novels, and fixed it upon Sir Walter Seott. This conclusion was 
based on the resemblance of the novels in general style and 
method to the poems acknowledged by Scott. Scott thought at 
first that the letters were written by Reginald Heber, afterward 
bishop of Calcutta, and the discovery of J. L Adolphus’ identity 
led to a warm friendship. Adolphus was called to the bar in 1822, 
and his Circinteers , an Eclogue, is a parody of the style of two 
of his colleagues on the northern circuit. 

He became judge of the Marylebone County court in 1852, 
and was a bencher of the Inner Temple He was the author of 
Letters from Spain in 1836 and 1837 ( 1858), and at the time of 
his death on Dec. 24, 1862, was engaged in completing his father’s 
History of England, a book still valuable for the history of the 
first part of the reign of George III. 

ADOLPHUS FREDERICK (1710-1771), king of Sweden, 
was born at Gottorp on May 14, 1710. His father was Christian 
Augustus (1673-1726), duke of Schleswig-Holstein-Gottorp, 
bishop of Lubeck, and administrator, during the war of 1700- 
21, of the duchies of Holstein-Gottorp for his nephew Charles 
Frederick; his mother was Albertina Frederica of Baden-Durlach. 
From 1727 to 1750 he was bishop of Lubeck, and administrator 
of Holstein-Kiei during the minority of Duke Charles Peter 
Ulrich, afterward Peter III of Russia. 

In 1743 he was elected heir to the throne of Sweden by the 
“Hat” faction in order that they might obtain better conditions 
of peace from the empress Elizabeth, whose fondness for the 
house of Holstein was notorious. 

During his whole reign (1 751-71) Adolphus Frederick was 
little more than a state decoration, the real power being lodged 
in the hands of an omnipotent riksdag , distracted by fierce party 
strife. Twice he erucu court d to free himself from the intolerable 
tutelage of the estates. 

The first occasion was in 1756 when, stimulated by his im- 
perious consort Louisa Ulrica, sister of Frederick the Great, he 
tried to regain a portion of the attenuated prerogative, and nearly 
lost his throne in consequence. On the second occasion, under 
the guidance of his eldest son, the crown prince Gustavus, after- 
ward Gustavus III, he succeeded in overthrowing the tyrannous 
“Cap” senate, but was unable to make any use of his victory. 
He died at Stockholm on Feb. 12, 1771. 

See R. Nisbet Bain, Gustavus 111 and his Contemporaries, vol. i 
(London, 1895). 

ADONI, a town of former British India, in the Bellary district 
of Madras, 307 mi. from Madras by rail Pop. (1941) 35,431. It 
has manufactures of carpets, silk and cotton goods, factories for 
ginning and pressing cotton and a considerable trade in cotton. 
The hill fort above, now in ruins, was a seat of government fre- 
quently mentioned in 18th-century wars. 


AD ONI J AH (Heb. Adontyyah 01 Adoniyyahu, “Yah is 
Lord”), a name borne by several persons m the Old Testament, 
of whom the most noteworthy was the fourth son of David. He 
was bom to Haggith at Hebron (II Sam iii, 4; I Ch. iii, 2) 
Adonijah was the natural heir to the throne. On the death of 
Absalom, and shortly before the death of David, he made prep- 
arations to seize his birthright, in which he received the support 
of Joab and Abiathar the priest; he also made arrangements for 
his coronation (I Kings i, 5 et seq ). 

However, Bathsheba, David’s favourite wife, organized a 
counterintrigue in favour of her son Solomon. With the help 
of Bathsheba and of Nathan the prophet, and apparently with 
the consent of David, Solomon ascended the throne. Hearing 
this, Adonijah fled for safety to the horns of the altar Solomon 
spared him on this occasion (I Kings i, 50 et seq ), but later he 
commanded Benaiah to slay Adonijah ( 11, 13 et seq ) on the 
ground that he wished, with the approval of Bathsheba, to marry 
David’s former concubine, Abishag, and thus seemed to be aiming 
at the crown (I Kings i, et seq.). 

ADONIS, in classical mythology, a youth of remarkable 
beauty, the favourite of Aphrodite. According to the story m 
Apollodorus (iii, 14, 4), he was the son of the Syrian king Theias 
by his daughter Smyrna (Myrrha), who had been inspired by 
Aphrodite with unnatural love. When Theias discovered the truth 
he would have slain his daughter, but the gods m pity changed her 
into a tree of the same name. After ten months the tree burst 
asunder and from it came forth Adonis. Aphrodite, charmed by 
his beauty, hid the infant in a box and handed him over to the care 
of Persephone, who afterward refused to give him up. On an 
appeal being made to Zeus, he decided that Adonis should spend a 
third of the year with Persephone and a third with Aphrodite, the 
remaining third being at his own disposal. 

There are many variations in the later forms of the story, 
notably the version given by Ovid ( Metam x, 298) which is also 
the one used by Shakespeare. In this version, Adonis was killed 
by a boar. Apollodorus (iii, 185) clumsily combines the two 
The name is generally supposed to be of Phoenician origin (from 
adon, “lord”), Adonis himself being identified with Tammuz (but 
see F. Dummler in Pauly- Wissowa’s Real-encyklopddie, who does 
not admit a Semitic origin for either name or cult). The name 
Abobas, by which he was known at Perga in Pamphylia, certainly 
seems connected with abub (a Semitic word for “flute”; cf 
“ambubaiarum collegia” in Horace, Satires, 1, 2, I). ( See also 

Arris.) 

Annual festivals, called Adonia, were held in his honour at 
Byblus, and also, from the 5th century B.c. onward, at different 
places in Greece. Althougn there were variations in the ceremony 
itself and in its date, the central idea was the death and resur- 
rection of Adonis, mourning for Adonis who was generally repre- 
sented by an effigy which was afterward thrown into the water. 
A vivid description of the very elaborate festival at Alexandria 
(for which Bion probably wrote his Dirge of Adonis) is given 
by Theocritus in his 15th idyll, the Adoniazusae. On the first day, 
which celebrated the union of Adonis and Aphrodite, their images 
were placed side by side on a silver couch, around them all the 
fruits of the season, “Adonis gardens” in silver baskets, golden 
boxes of myrrh, cakes of meal, honey and oil, made in the likeness 
of things that creep and things that fly. On the day following, 
the image of Adonis was carried down to the shore and cast into 
the sea by women with dishevelled hair and bared breasts. At 
the same time a song was sung, in which the god was entreated 
to be propitious in the coming year. 

This festival, like that at Athens, was held late in summer; at 
Byblus, where the mourning ceremony preceded, it took place in 
spring. 

It later became generally agreed by most authorities that 
Adonis represents a vegetation spirit, whose death and later 
return to life represent the decay of nature in winter and its 
revival in spring. He is born from the myrrh tree, the oil of which 
is used at his festival. He is connected with Aphrodite in her 
character of vegetation goddess. A special feature of the Athenian 
festival was the “Adonis gardens,” small pots of seeds forced 
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to grow artificially, which rapidly faded. The dispute between 
Aphrodite and Persephone for the possession of Adonis finds a 
parallel in the story of Tammuz and Ishtar ( see Aphrodite). 
In other words, Aphrodite is the Oriental mother-goddess, Ado- 
nis her lover; the details have been influenced by the legend of 
Demeter (q.v.). The ceremony of the Adonia was intended as 
a charm to promote the growth 
the gardens and images into the 
water being supposed to procure 
a supply of rain (for European 
parallels see Mannhardt). It is 
suggested (Frazer) that Adonis 
is not a god of vegetation gen- 
erally, but specially a corn- 
spirit, and that the lamentation 
is not for the decay of vegetation 
in winter, but for the cruel 
treatment of the com by the 
reaper and miller (cf. Robert 
Burns’s John Barleycorn). 

An important element in the 
story is the connection of Adonis 
with the boar; possibly Adonis 
himself was looked upon as in- 
carnate in the swine. For a god 
sacrificed to himself as his own 
enemy, cf. the sacrifice of the 
goat and bull to Dionysus. It 
has been observed that whenever 
sacrifices of swine occur in the 
ritual of Aphrodite there is ref- 
erence to Adonis. In any case, 
the conception of Adonis as a swine-god does not contradict the 
idea of him as a vegetation or com spirit, which in many parts 
of Europe appears in the form of a boar or sow. 

Bibliography.— W. Mannhardt, Wald - und Feld-kulte, n (1905); 
M P. Nilsson, Griechische Feste (Leipzig, 1906), articles in Roscher’s 
Lexikon and Pauly 7 T is«rvr.’* Encyklopadie ; J G. Frazer, The Golden 
Bough, vol. v .■%. .0 , Cults of the Greek States, 11, p 646; 

W. R. Smith, Religion of the Semites , new ed , 1894, pp 1 91, 290, 41 1. 

ADONIS, a genus of plants of the crowfoot family (Ranuncu- 
laceae, q.v.) known as pheasant’s eye and Flos Adonis . They 
comprise about 20 Eurasian species, cultivated for ornament. 
They are erect herbs with much-divided leaves and yellow or red 
flowers. Adonis vernalis is a perennial, but A. aestivalis and 
A. annua are annuals, the latter sometimes naturalized. The name 
is also given to the Adonis Blue butterfly (Ly sandra bellargus ), 
occurring in the chalk downs of southern England. 

ADOPTION is the act of a person taking upon himself the 
position of parent to another who is not in fact or is not treated 
by law as his child, and the person so acting is recognized by 
the law as having the rights and duties of a parent by nature. 
The practice prevailed in most civilized or semicivilized nations 
from the earliest times. In India it is general, based on customs 
or religious and social ideas which vary in different parts of the 
country and among different classes. “The probability is that 
any Hindu who has no son will contemplate adoption,” and the 
effect that every adoption must have on the devolution of prop- 
erty causes endless disputes, so that the courts, including the 
privy council on appeals from Indian tribunals, are constantly 
occupied with the litigation of this subject. An elaborate state- 
ment with regard to the Indian laws affecting adoption will be 
found in Z. Mayne’s Commentaries. 

Adoption was also common among the Greeks and Romans. 
The Roman law was well defined and clearly stated by the 
jurists and, in this as well as in other subjects, had an important 
influence on the law of most modern European countries except 
England. Important changes were made from time to time, but 
it is to be noticed that from the earliest to the latest times some 
intervention on the part of the state and official sanction was 
required to give legal effect to adoptions. This principle has been 
generally accepted in the legislation and practice of modem 


states and is also the basis of the recent change in English law. 
By the French code conditions are laid down under which adop- 
tion may take place. To give legal effect to it, enquiry must be 
made by the court (1) whether the conditions have been fulfilled, 
(2) whether the adopter is of good repute. The act of adoption 
must be published and registered The adopted person preserves 
his rights in his natural family of origin and gains no rights of 
inheritance as regards the property of the relatives of the adopter, 
but in the property of the adopter himself has the same rights. as 
a legitimate child. According to the French code, the adoptive 
parent must be 50 years of age, and on the other hand it is pro- 
vided that V adoption ne pourra en aucun cos avoir heu avant la 
majorite de Vadopte. A subsequent part of the. code deals, with 
the appointment of tuteurs officieux for protection of the inter- 
ests of persons who require such oversight or assistance. 

In Germany adoption is recognized and plays a most im- 
portant part in the social life and conditions of the German 
people. It is regulated by a number of elaborate and carefully 
drawn provisions which are contained in the civil code. A. com- 
prehensive statement of these provisions will be found .in an 
article by Henry Happold, of Berlin, which appeared in the 
Law Magazine and Review for Aug. 1914. It shows how com- 
plicated the question is and how many, points have to be provided 
for. As in the French code, confirmation by a competent tribunal 
is necessary to give legal validity to an adoption. It is also to.be 
noted that though the adopted child acquires the legal position 
of a legitimate child of the adopter, the adopter acquires no right 
of inheritance, and the person adopted acquires no rights as 
regards the relatives of the adopter 
Adoption is also provided for in the legislation of the British 
dominions In West Australia, for example, a male may be 
adopted by a man 18 years his senior, or by a woman 30 years 
his senior, or a female by a woman 18 years her senior or a man 
30 years her senior. An act on the subject has also been passed in 
South Africa. 

In view of this widespread recognition of adoption by law both 
in ancient and modern states all over the world it seems strange 
that until 1926 “adoption” in the sense of the transfer of parental 
rights and duties in respect of a child to another person and their 
assumption by him was not recognized by the law of England 
(see Halsbury’s Commentaries). But a relative or a stranger 
might put himself in loco parentis to a child, and certain legal 
consequences between the parties might result from that position 
Where a parent has neglected a child or it would be injurious to 
the child to remain in his custody, he could be deprived of it or 
of the direction of the child’s education or of the right to decide 
in what religion it shall be brought up (re Newton , 1896, 1 cb., 
748). Under the Children act, 1908, and other statutes the 
guardianship of children may be taken from parents who have 
ill-treated and neglected them and entrusted to some other person 
or institution, but this is not properly a case of adoption. 

By the British Adoption of Children act, 1926, for the first 
time a definite system of legal adoption is introduced Under 
that act on application made by a person desirous of being author- 
ized to adopt an infant, the court may make an order authorizing 
the applicant to adopt that infant. In this procedure English law 
follows the precedent of Roman law and of most other countries, 
including the dominions, in requiring the sanction of a judicial 
or public authority for adoption of children. The welfare of the 
child is to be the paramount consideration. No payment or re- 
ward is to be received by the adoptive parent unless sanctioned 
by the court for some special reason. The adopted child does 
not lose rights of succession to the property of the natural 
parent or gain rights of succession to the adopter, but all rights 
and duties of parents or guardians as to future custody, main- 
tenance and education are to vest in and be exercisable by and 
enforceable against the adopter as though the adopted child was 
bom to the adopter in lawful wedlock. The applicant must not be 
under 25 years of age, must as a rule be 21 years older than the 
person adopted, and the court must see that the consent of the 
proper parties has been obtained. Either the high court, the 
county courts or courts of summary jurisdiction may deal with 
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applications for adoption, and the effect of the order is registered 

Already the act has been used in a very large number of cases, 
and it is constantly found that between the adoptive parents 
and the children adopted ties of affection grow up very similar 
to those which exist between parents and their own children. 

In the United States, Louisiana and Texas follow the civil law 
in relation to adoption, but the other states, where their juris- 
prudence is based on the common law, have had to enact statutes 
concerning the same. In many states it is required that adoptions 
be made only by married couples, but in a few states a single 
person may do so. Suitable age, financial solvency and substantial 
compliance with the requirements of the statutes are essential 
to make adoptions legal. Some states permit adoptions only of 
minors, and others forbid adoptions of relatives. An adopted child 
stands in the position of a child by blood m the matter of inher- 
itances if the adoptive parent dies intestate. 

See W. Clarke Hall, Law of Adoption and Guardianship of Infants 
(192S). (A. H) 

ADOPTIONISM, As the theological doctrine of the Logos 
which bulks so largely in the writings of the apologists of the 
2nd century came to the front, the trinitarian problem became 
acute. The necessity of a constant protest against polytheism led 
to a tenacious insistence on the divine unity, and the task was to 
reconcile this unity with the deity of Jesus Christ. Some think- 
ers fell back on the “modalistic” solution which regards “Father” 
and “Son” as two aspects of the same divine principle; but the 
“adoptionist” or humanitarian method was a simpler and more 
popular one. Basing their views on the synoptic Co-nebs 
adoptionists under Theodotus of Byzantium tried to V-nd : ktoc* 
at Rome c. 185, asserting that Jesus was a man, imbued with the 
Holy Spirit’s inspiration from his baptism, and so attaining such 
a perfection of holiness that he was adopted by God and exalted 
to divine dignity. Theodotus was excommunicated by the bishop 
of Rome, Victor, c. 195, but his followers lived on under a younger 
teacher, Artemon, while in the east similar views were expounded 
by Beryllus of Bostra and Paul of Samosata, who undoubtedly 
influenced Lucian of Antioch and his school, including Arius and, 
later, Nestorius. 

There is thus a traceable historical connection between the 
early adoption controversy and the struggle in Spain at the end 
of the 8th century, to which that name is usually given. It was 
indeed only a renewal, under new conditions, of the conflict 
between two types of thought, the rational and the mystical, the 
school of Antioch and that of Alexandria. The writings of Theo- 
dore of Mopsuestia, a typical representative of the Antiochene 
school, had become well known in the west, and the opposition 
of Islam also partly determined the form of men’s views on the 
doctrine of Christ’s person. About 780 Elipandus (born 718), 
archbishop of Toledo, revived and vehemently defended the 
expression, Christus Filius Dei adoptivus (Christ the adopted 
son of God), and was aided by his much more gifted friend Felix, 
bishop of Urgella. They held that the duality of natures implied 
a distinction between two modes of sonship in Christ — the natural 
or proper, and the adoptive. In support of their views they 
appealed to scripture, and especially to Christ’s fraternal relation 
to Christians — the brother of God’s adopted sons. Christ, the 
firstborn among many brethren, had a natural birth at Bethlehem 
and also a spiritual birth begun at his baptism and consummated 
at his resurrection. Thus they did not teach a dual personality , 
nor the old Antiochene view that Christ’s divine exaltation was 
due to his sinless virtue; they were less concerned with old dis- 
putes than with the problem as the Chalcedon decision had left 
it — the relation of Christ’s one personality to his two natures. 

Felix introduced adoption views into that part of Spain which 
belong to the Franks, and Charlemagne thought it necessary to 
assemble a synod at Regensburg (Ratisbon) in 792, before which 
the bishop was summoned to explain and justify the new doc- 
trine. He renounced it and confirmed his renunciation by a solemn 
oath to Pope Adrian, to whom the synod sent him. The recanta- 
tion was probably insincere, for on returning to his diocese he 
taught adoptionism as before. Another synod was held at Frank- 
furt in 794, by which the new doctrine was again formally con- 


demned, though neither Felix nor any of his followers appeared. 

In this synod Alenin of York took part. A friendly letter from 
Alenin, and a controversial pamphlet, to which Felix replied, 
were followed by the sending of several commissions of clergy 
to Spain to endeavour to put down the heresy. Archbishop Leid- 
rad (died 816) of Lyons, being on one of these commissions, per- 
suaded Felix to appear before a synod at Aix-la-Chapeile in 799. 
There, after six days’ disputing with Alcuin, he again recanted 
his heresy. The rest of his life was spent under the supervision 
of the Archbishop at Lyons, where he died m 816. Elipandus, 
secure in his see at Toledo, never swerved from the adoption 
views, which, however, were almost universally abandoned after 
the two leaders died. Adoptionism continued to be a source of 
theological dispute all through the middle ages, but was no longer 
put forward as a serious interpretation of the person of Christ. 

Bibliography. — A Harnack, Hist, of Dogma , esp. vol. v, pp. 2 79— 
292 ; R Ottley, The Doctrine of the Incarnation, vol. i, p 228 et seq , 
vol. ii, pp. 151-61, James Franklin Betbune-Baker, Early History 
of Christian Doctrine. 

ADOR, GUSTAVE (1845-1928), Swiss statesman, was 
born at Geneva, Dec. 23, 1845, of a Vaudois family established 
there in 1814, He studied law at the academy and in 1868 
became an advocate. He served his apprenticeship to politics in 
the cantonal government and was president of the cantonal 
executive in 1892 and 1906. From 1889 to 1917 he was a member 
of the Swiss National council, of which he was president in 1901. 

Ador gained an international reputation for the hard and dis- 
interested work he did for the International Red Cross. He had 
become president of the committee four years before World War 
I, and when it broke out he founded an association at Geneva 
for facilitating communications between prisoners of war and 
their families and for alleviating their condition. A central agency 
for forwarding parcels and letters was established. 

In June 1917, after the enforced resignation of Arthur Hoff- 
mann, Ador became a member of the executive of the Swiss 
federation with the portfolio of foreign affairs. Toward the 
end of 1918 he was elected president of the Swiss federation; 
he retired at the end of his year of office. He headed the Swiss 
delegation which visited Paris and London in Jan.-Feb. 1920 to 
secure a reservation of the principle of the neutrality of Switzer- 
land when she joined the League of Nations. He did important 
work for the League itself, first as president of the Brussels 
Conference of 1920 and then as president of the Economic and 
Financial commission. He represented Switzerland at the 
various assemblies of the League of Nations until 1924, when he 
retired on the ground of advancing age, although he still con- 
tinued his Red Cross work. He died at Geneva on March 31, 1928. 
His funeral was a national ceremony, and was held in Geneva 
cathedral. 

ADORATION, from the phrase ( manum ) ad os ( mittere ) 
which designated the Roman’s act of kissing the hand to the 
statue of the god he wished to honour, has come to denote the act 
whereby man acknowledges God’s supreme perfection and do- 
minion. Such actions are principally sacrifice and the prayer of 
praise which of their very nature are restricted to the adoration of 
God. The Greek Christians distinguished carefully between 
XarpeuXj the worship of God, and Tpocncvvycns, the veneration 
given to other sacred persons or objects. Both Greek words 
were translated into Latin by the one word adoratio, and as 
a result the distinction of concepts was at times obscured. In 
English this confusion has been avoided by the more common use 
of veneration to designate the reverence paid to Saints and images 
or relics of Saints. Roman Catholics add a further distinction 
between such veneration as paid to the Blessed Virgin because of 
her singular pre-eminence ( kyperdulia ) and as paid to Saints and 
sacred objects (dulia). By a natural transition adoration has also 
been applied to the homage rendered to monarchs by the cere- 
mony of striking the earth with the forehead. 

ADORF, a town in the Land of Saxony, 3 mi. from the 
Czechoslovakian frontier, at a height of 1,400 ft. above sea. 
Pop. (1933) 7,886. Musical instruments, objects in mother of 
pearl, textiles and carpets are made. 



ADOUR- 

A DC 3 FL a river of south-west France, rising in the depart- 
ment of Hautes Pyrenees, south of the Pic du Midi de Bigorre, 
and flowing in a wide curve to the Bay of Biscay. It traverses 
the beautiful valley of Campan and, after passing Bagneres de 
Bigorre, enters the plain of Tarbes Beyond Tarbes numerous 
canals are drawn from the river for irrigation purposes; the most 
important is the Canal d’Alaric, which follows the right bank for 
36 mi. Within the department of Landes it flows west and later 
south-west, becoming navigable at St. Sever, beyond which it is 
joined on the left by the Lards, Gabas, Louts and Luy, and on the 
right by the Midouze. After Bayonne the river enters the sea 
through a dangerous estuary, after a total course of 208 mi The 
mouth of the Adour has repeatedly shifted, its old bed being 
represented by the series of etangs and lagoons extending north- 
ward as far as the village of Vieux Boucau (22-2 mi.), where it de- 
bouched in the 14th century. The present channel was constructed 
by the engineer Louis de Foix in 1579. The area of the basin of 
the Adour is 6,565 sq.mi. 

ABRA (anc. Abdera), a seaport of S. Spain, in Almeria prov- 
ince. Pop. (1940) 6,907 (mun., 12,443). Adra is the port of 
shipment for the lead obtained in the Sierra de Gador near Berja, 
10 mi. N E., and also exports grapes, sugar and esparto grass. 

ADRAR (Berber for “uplands”), the name of various dis- 
tricts of the Sahara, northern Africa. Adrar Sutuf is a hilly re- 
gion in southern Rio de Oro ( q.v .). Adrar el Jebli, otherwise 
Adghagh, a plateau north-east of Timbuktu, is the headquarters 
of the Awellimiden Tuareg (see Tuareg and Sahara). Adrar 
n’Ahnet and Adrar Adhafar are smaller regions in the Ahnet 
country south of Insaiah. Adrar Temur, the best known region 
of the name, is in the western Sahara, 300 mi. N. by E. of the 
Senegal and separated on the north-west from Adrar Sutuf by 
wide valleys and sand dunes. Adrar is within the French sphere 
of influence. In general barren, the country, which occupies the 
centre of a plateau scarped steeply westwards, contains several 
oases, with a total population of about 10,000. The chief centres 
of population are Atar, Shingeti, Wadan and Ujeft, Shingeti being 
the chief commercial centre, whence caravans take to St. Louis 
gold-dust, ostrich feathers and dates. A considerable trade is 
also done in salt from the sebkha of Ijil, in the north-west. 

Adrar or Adgar is also the name sometimes given to the chief 
settlement in the oasis of Tuat in the Algerian Sahara. 

ABRASTBS: see Oedipus. 

ADRENAL GLANDS. These consist of two parts. The 
inner portion, the medulla, produces epinephrine — also known as 
adrenaline. The outer portion, the cortex, elaborates cortisone, 
hydrocortisone and at least one other hormone which is probably a 
steroid, and is concerned with mineral metabolism. About 2 5 other 
steroids are present in the adrenal cortex but they have little 
or no physiologic activity and are apparently intermediate steps 
in the elaboration of cortisone and hydrocortisone. 

Epinephrine when administered mimics the action produced by 
stimulation of the sympathetic nervous system and fortifies the 
body in an emergency — Cannon’s theory. Among these effects are 
a rapid rise in blood pressure, an increase in the concentration of 
blood sugar and the flow of blood to the muscles, and inhibition of 
digestion. However, the adrenal medulla is not essential for life. 
Activity of the medulla is controlled largely by stimulation of 
sympathetic nerves and by humoral agents such as acetylcholine 
and insulin. 

The physiologic activity of the cortical hormones can be sum- 
marized under three aspects. First, mineral metabolism: the 
maintenance within narrow limits of the concentration in the blood 
of sodium potassium and chloride is essential for life. The secre- 
tions of the adrenal cortex exert an important influence on this 
phenomenon. The hormone (or hormones) which produces this 
effect had not been isolated at mid- 20th century. Second, organic 
metabolism : the utilization and distribution of carbohydrates, pro- 
teins and fats are modified by cortisone and hydrocortisone. 
Third, tissue reactions such as hypersensitivity, allergic states and 
collagen diseases: the beneficial results produced by cortisone 
and hydrocortisone are manifested in the relief of rheumatoid 
arthritis and about 20 other diseases. The adrenal cortex does not 
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appear to be directly involved in the aetiology of any of these 
diseases, and the manner in which cortisone and hydrocortisone 
produce their effect is not known. The activity of the adrenal cor- 
tex is controlled b y the pituitary gland through an agent designated 
as adrenocorticotropic hormone or ACTH 

Bibliography — C H Best and N B Taylor, Physiological Basis of 
Medical Practice (1945) ; R S Harris and K V. Thimann, Vitamins 
and Hormones, v ol 1, pp. 345 - 4*3 (*943 )> vol. 6, pp 277-327 (1948); 
Archives of Internal Medicine, vol. 85, pp. 545-666 (1950) 

(E. C Kx ) 

A Z/T j; I'L-T T ~ T (Epinephrine) is one of the active prin- 
ciples of the medulla of the suprarenal gland It produces effects 
similar to those resulting from stimulation of the sympathetic nerv- 
ous system and is thought to be similar to, if not identical with, the 
substance sympathin liberated at the terminations of the sympa- 
thetic nerves. It is used in circulatory emergencies and in treat- 
ment of asthmatic paroxysms and anaphylactoid reactions. Added 
to local anaesthetic solutions, it increases the duration of anaes- 
thesia and decreases systemic toxicity by reducing absorption 
through local vasoconstriction ( See Adrenal Glands). 

(F. L. A.) 

ABRIA (anc. Atria), the form Adria or Hadria is less correct 
Atria was a town in Picenum, the modem Atri, town and 
episcopal see, province of Rovigo, Italy, 15 mi E by rail from 
the town of Rovigo. It is situated between the mouths of the 
Adige and the Po, about 13^ mi from the sea and but 13 ft. above 
it. Pop. (1936), 9,435 (town), 32,762 (commune). It gave its 
name to the Adriatic and was an important Etruscan harbour. The 
town was famous in Aristotle’s day for a special breed of fowls. 
Even then river silt rendered access difficult, and the historian 
Philistus excavated a canal to the sea. This was still open in 
the imperial period, and the town possessed its own guild of 
sailors; but its importance gradually decreased. The remains of 
the ancient town lie 10-20 ft. below the modem level. 

ADRIAN or HADRIAN (Lat. Hadrianus), the name of six 
popes. 

Adrian L, pope from 772 to 795, was the son of Theodore, a 
Roman nobleman. Soon after his accession Adrian found it neces- 
sary to invoke the aid of Charlemagne against Desiderius, king 
of the Lombards. In his contest with the Greek empire and the 
Lombard princes of Benevento, Adrian remained faithful to the 
Frankish alliance, and the friendly relations between pope and 
emperor were not disturbed by the difference which arose between 
them on the question of veneration of images, to which Charle- 
magne and the GalJican Church were strongly opposed, while 
Adrian approved the decree of the council of Nicaea (787), con- 
firming the practice and excommunicating the iconoclasts. The 
dispute remained unsettled at Adrian’s death. Adrian restored 
the ancient aqueducts of Rome, and governed his little state with 
a firm and skilful hand. 

Adrian II., pope from 867 to 872, was a member of a noble 
Roman family, and became pope in 867, at an advanced age. Like 
his predecessor, Nicholas, Adrian II. was forced to submit, at 
least in temporal affairs, to the tutelage of the emperor, Louis 
II., who placed him under the surveillance of Arsenius, bishop of 
Orta, his confidential adviser, and Arsenius’s son Anastasius, the 
librarian. Adrian had married in his youth, and his wife and 
daughter were still living. They were carried off and assassinated 
by Anastasius’s brother, Eleutherius. Adrian died in 872. 

Adrian III., pope, was born at Rome He succeeded Martin 
II. in 884, and died in 885, on a journey to Worms. 

Adrian TV. (Nicholas Breakspear), pope from 1154 to 1159, 
the only Englishman who has occupied the papal chair, was bom 
before a.d. iioo at Langley, near St. Albans, in Hertfordshire. 
Nicholas went to Paris and became a monk of the cloister of St. 
Rufus, near Arles. He rose to be prior, and in 1137 was unani- 
mously elected abbot. Eugenius III. created him cardinal bishop 
of Albano. From 1152 to 1154 Nicholas was in Scandinavia as 
legate, organizing the affairs of the new Norwegian archbishopric 
of Trondhjem, and arranging for the recognition of Uppsala as a 
metropolitan see in 1164. Nicholas was elected pope on Dec. 4, 
1154. He at once endeavoured to .compass the overthrow of 
Arnold of Brescia, the leader of anti-papal sentiment in Rgme, 
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Disorders ending with the murder of a cardinal led Adrian, shortly 
before Palm Sunday 1155, to put Rome under the interdict. The 
seriate thereupon exiled Arnold, and the pope, with the co-opera- 
tion of Frederick I. Barbarossa, was instrumental in procuring his 
execution. Adrian crowned the emperor at St. Peter’s on June 
18, 1155, a ceremony which so incensed the Romans that the pope 
had to leave the city for some months. At the diet of Besangon 
m Oct. 1157, the legates presented to Barbarossa a letter from 
Adrian which alluded to the bene field conferred upon the emperor, 
and the German chancellor translated this beneficia in the feudal 
sense. In the storm which ensued the legates were glad to escape 
with their lives, and the incident at length closed with a letter 
from the pope, declaring that by beneficlum he meant merely 
bonum factum. The breach subsequently widened, and Adrian was 
about to excommunicate the emperor when he died at Anagnia 
on Sept. 1, 1159 

In 115 5 Henry II. of England sent an embassy to Adrian to 
ask for permission to invade and subjugate Ireland, in order to 
gain absolute ownership of that isle. Unwilling to grant a request 
counter to the papal claim (based on the forged Donation of 
Constantine) to dominion over the islands of the sea, Adrian pro- 
posed that the king should become hereditary feudal possessor of 
Ireland while recognizing the pope as overlord. This compromise 
did not satisfy Henry, so the matter dropped; Henry’s subsequent 
title to Ireland rested on conquest, not on papal concession, and 
was therefore absolute. The much-discussed bull Laudabiliter is, 
however, not genuine. 

See Herzog-Hauck, Realencyklopadie, 3rd ed (excellent bibliog- 
raphy), and Wetzer era Nts, Krchtnlexi ko'i, 2nd ed. under 
“Hadrian IV”; also Oliver J. Thatcher, Studies concerning Adrian IV 
(Chicago, 1903); R. Raby, Pope Adrian IV; An Historical Sketch 
(London, 1849) ; and A. H. Tarleton, Life of Nicholas Breakspear 
(London, 1896). 

Adrian V. (Ottobuono de’ Fieschi), pope in 1276, was a 
Genoese who was created cardinal deacon by his uncle Innocent 
IV. In 1264 be was sent to England to mediate between Henry 
III. and his barons. He was elected pope to succeed Innocent V. 
on July 11, 1276, but died at Viterbo on Aug. i8, without having 
been ordained even to the priesthood. 

Adrian VI. (Adrian Dedel, not Boyens, probably not Roden- 
burgh, 1459-1523), pope from 1522 to 1523, was bom at Utrecht 
in March 1459, and became tutor to the seven-year-old Charles V. 
Charles secured his succession to the see of Tortosa, and on Nov. 
14, 1516, commissioned him inquisitor-general o f During 

the minority of Charles, Adrian was a?" ceded .a Cardinal 
Ximenes in governing Spain. After the death of the latter Adrian 
was appointed, on March 14, 1518, general of the reunited inquisi- 
tions of Castile and Aragon, in which capacity he acted until his 
departure from Tarragona for Rome on Aug. 4, 1522. When 
Charles left for the Netherlands in 1520 he made Adrian regent 
of Spain. In 1517 Leo X. had created him cardinal priest SS. 
Ioannis et Pauli; on Jan. 9, 1522, he was almost unanimously 
elected pope. Crowned in St. Peter’s on Aug. 31, at the age of 63, 
he entered upon the lonely path of the reformer. His programme 
was to attack notorious abuses one by one ; but in his attempt to 
improve the system of granting indulgences he was hampered by 
his cardinals; reduction of the number of matrimonial dispen- 
sations was impossible, for the income had been farmed out for 
years in advance by Leo X. In dealing with the early stages of the 
Protestant revolt in Germany Adrian did not fully recognize the 
gravity of the situation. At the diet which opened in Dec. 1522 
at Nuremberg he was represented by Chieregati, whose instruc- 
tions contain the frank admission that the whole disorder of the 
church had perchance proceeded from the Curia itself, and that 
there the reform should begin. But Adrian was stoutly opposed to 
doctrinal changes, and demanded the punishment of Luther for 
heresy. The statement in one of his works that the pope could err 
in matters of faith (“ haeresim per suam de terminationem aut 
Decretalem asserendo ”) has attracted attention; but as it is a 
private opinion, not an ex cathedra pronouncement, it is held not 
to prejudice the dogma of papal infallibility. On Sept. 14, 1523, 
he died, after a pontificate too short to be effective. 

Bibliography.— Most of Adrian VL’s official papers disappeared 


soon after his death He published Quaestiones in quartum senten- 
tiarum praesertim etna sacramenia (Paris, 1512, 1516, 151S, 1537 $ 

Rome, 1522), .-"- 1 0 r '"lodhbeticae XII. (1st ed Louvain, 

1515). See L. : .« ' ’ der Papste, vol. iv. pt. ii ; Adrian 

VI. und Klemens VII. (Freiburg, 1907) ; also Wetzer irad Welte, 
Kirchenlexikon, 2nd ed , and T Tc A 3rd ed , 

under “Hadrian VI.”, H. .1 -• ‘centwris 

theologiae cathohcae , tom. iv. Innsbruck (1899), 1027; The Cant - 
budge Modern History , vol. 11. (1904), 19-21; H. C. Lea, .4 History 

- ‘ *l : - Jr- of Spain , vol. i. (1906) ; Janus, The Pope and the 

>■: : .. (London, 1869), 376. Biographies : — A Lepitre, 

Adrien VI. (Paris, 1S80) ; C. A. C. von Hofier, Papst Adrian VI. 
(Vienna, 1880) ; L. Casartelli, “The Dutch Pope,” m Miscellaneous 
Essays (London, 1906). For Adrian I. to Adrian V. see U Chevalier, 
Bio Bibliographic (1905) ; and Liber Pontificahs, ed. Duchesne (2 voL. 
Pans 1886-92). 

ADRIAN, SAINT* one of the praetorian guards of the 
Emperor Galerius Maximian, who, becoming a convert to 
Christianity, was martyred at Nicomedia on March 4, 303. His 
limbs were struck off on an anvil, and he was then beheaded. St. 
Adrian’s festival, with that of his wife, St. Natalia, is kept on 
Sept. 8. He is specially a patron of soldiers, and is much rever- 
enced in Flanders, Germany and the north of France. 

ADRIAN, a city in southeastern Michigan, U.S., about 32 mi. 
N.W. of Toledo, on federal highway 223. It is the county seat 
of Lenawee county, and is served by the New York Central, the 
Wabash and the Detroit, Toledo and Ironton railways. The popu- 
lation was 18,402 in 1950, 14,230 in 1940 and 13,064 in 1930 (fed- 
eral census). 

The county, a rich farming land, contains beautiful lakes. 
Adrian’s trade in grain, livestock and dairy products is extensive. 

Main manufactures include automobile parts, aluminum and 
brass products, aircraft parts, chrome plating, drills, laboratory 
and hospital furniture, wood products, machine tools, coil springs, 
concrete block machinery and milk products. 

Educational institutions include Adrian college, a Methodist 
school established in 1859, and Siena Heights college, a Catholic 
institution for girls. The State Girls Training school is located 
in the city. 

Adrian was laid out in 1828; incorporated as a village in 
1S36; became the county seat in 1838; and was chartered as a 
city in 1853. Tradition says that it was named after the emperor 
Hadrian. 

. ABRIANI* GIOVANNI BATTISTA (1513-1579), Ital- 
ian historian, was bom of a patrician family of Florence. At the 
instance of Cosimo I he wrote Istoria de 9 suoi tempi (1583; 
modern ed. 1872), covering the years 1536 to 1574. 

See G. M. Mazzucchelli, Gli Scrittori d’ Italia, i, p. 151 (1753) ; 
G. Mondaini, La storia del suoi tempi di G. B. Adriani (Torino, 1905). 

ADRIANOPLE or Edirne, the capital of the vilayet of 
Adrianople, Turkey, 137 mi. by rail W.N.W. of t?!:. It 

occupies both banks of the river Tunja, at its c:. v vice 7 : :: the 
Maritsa, which is navigable to this point in spring and winter. The 
nearest seaport by rail is Dedeagatch, west of the Maritsa; Enos, 
at the river-mouth, is the nearest by water. Adrianople is on the 
railway from Belgrade and Sofia to Constantinople and Salonica. 
In appearance it is thoroughly oriental — a mass of mean, irregular 
wooden buildings, threaded by narrow tortuous streets, with a few 
better buildings. Earlier buildings include Eski Serai, a half -ruined 
palace of the sultans; the bazaar of Ail Pasha; and the fine 16th 
century mosque of the sultan Selim II., built by Sinan. 

The war of 1877-78 impoverished Adrianople, and the creation 
of a customs cordon between it and Eastern Rumelia (1885) put 
an end to its commercial headship of Thrace, and parts of Bul- 
garia and Philippopolis and Burgas took most of its trade. The 
city manufactures silk, leather, tapestry, woollens, linen, and cot- 
ton, and has an active general trade. Besides fruits and agricul- 
tural produce, its exports include raw silk, cotton, opium, rose- 
water, attar of roses, wax, and the dye known as turkey red. The 
surrounding country is extremely fertile, and its wines are the best 
produced in Turkey. The city is supplied with fresh water by 
means of an aqueduct carried by arches over an extensive valley. 
There is also a fine stone bridge over the Tunja. 

Adrianople was originally known as Uskadama or Uskodama, 
but was renamed and enlarged by the Roman emperor Hadrian 
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(117-238). In 378 the Romans were here defeated by the Goths. 
Adrianople was the residence of the Turkish sultans from 1361, 
when it was captured by Murad I., until 1453, when Constanti- 
nople fell* It was occupied by the Russians in 1829 and 1878 (see 
Russo-Turkish Wars). 

During the first Balkan War Adrianople was taken from the 
Turks by Bulgars, with Serbian assistance, in 1913, after a siege 
of 155 days. During the second Balkan War, in June, 1913, the 
Turks retook the town and, by the Treaty of Constantinople, 
signed on Sept. 29, 1913, it was ceded, together with Karagatch, 
to Turkey by Bulgaria. After World War I, the Greek army 
commissioned to restore order in Thrace (May 1920), entered 
Adrianople in July, and it was ceded to them (Aug. 10, 1920) by 
the Treaty of Sevres. During the Graeco-Turkish War of 1923 
the Greeks occupied Karagatch, the railway station of which is 
very important for the traffic of Dedeagatch and had therefore 
been abandoned by Turkey to Bulgaria in 1915. On leaving it 
they destroyed many buildings and removed the machinery from 
the mills. After the close of World War I Adrianople was again 
restored to Turkey by the Mudania Convention of October 1922, 
confirmed by the Treaty of Lausanne of July 24, 1923. A protocol 
subjected the Greek inhabitants of Karagatch to the exchange of 
populations, compelling them to emigrate six months after the 
re-establishment of peace. 

The population in 1940 was given as only 45,680. as compared 
with about 80,000 in 1905 and 65,454 in 1912. This diminution 
was due to the emigration of the oooutefcion, with the exception of 
the Jews, after the successive C w wUpk. CiC-is cf the city. The south- 
western portion of the city, burnt down in 1905, was rebuilt with 
comparatively broad streets The railway station, which stands 
among ruins, has been rebuilt. 

See British and Foreign State Papers, 1914, part 1. vol. evil, 
p. 706 (1920) ; vol. cxiii, p. 652 (1917-23) ; Treaty Series , No. 16 
(1923). 

Adrianople^ Battle of, 378 . — This is one of the milestones of 
military, and, in less degree, of political history, for the Roman 
Empire’s barriers against the barbarians were breached so gravely 
that temporary repair was effected only by the substitution of the 
forces of destruction — the Goths and Teutons — for the regular 
imperial forces, and it also marks the changing relative values 
of infantry and cavalry. 

The Visigoths were allowed in 376 to move inside the Roman 
border to escape the pressure of the Huns. A year later they 
revolted, and in 378 the Emperor Valens ( q.v .) determined to sub- 
due them. When (Aug. 9) the attack was made the main body 
of the Gothic cavalry was away foraging; Gothic offers of sur- 
render, made to regain time for their recall, failed; the Romans, 
with the legions in the centre, and the cavalry on the wings as 
customarily, assaulted the Goths 7 pcs r ticn around the great wagon- 
laager, when suddenly the enemy squadrons appeared on the scene 
and charged “like a thunder-bolt 7 ’ against their left flank The 
Roman cavalry were swept aside, while the Gothic horse drove 
the left wing infantry in upon the centre and reserve, the pressure 
forcing the Romans into a disordered mass which was too dense 
to allow them to use their weapons. Surrounded on all sides and 
forsaken by their right wing cavalry and foot, the Roman main 
body was massacred, and only after two-thirds of the army had 
fallen could the survivors break through and follow the retreat 
of the right wing. 

That evening the sun set for all time on the glory of the legions, 
the infantry who had been the foundation of Roman world-power, 
and a thousand years’ era of cavalry supremacy was ushered in. 
Henceforth cavalry became the predominant arm of the Roman 
army, as reorganized by Theodosius, and 150 years later, during 
Justinian’s revival of Roman power, we find Belisarius risking 
battle and achieving victory without waiting for his infantry to 
arrive on the battlefield. ( See Roman Army.) 

ADRIATIC SEA (ancient Adria or Hadria ), an arm of the 
Mediterranean sea separating Italy from the Balkan peninsula, 
occupying a structural depression between the New Fold moun- 
tain systems of the Apennines and the Dinaric Alps. The sea 
extends from north-west to south-east between lat. 40° and 45 0 45' 


N., a length of nearly 500 miles. Its average width is c. 110m., 
but the Strait of Otranto is only 45 miles. The Italian shore, ex- 
cept where the Apennines fall steeply to a narrow coastal lodge 
between Rimini and ML Gargano, is low, merging in the north- 
west into the marshes and lagoons about the delta of the Po, the 
basin of which is structurally a continuation of the Adriatic. The 
sediment brought by the river has pushed forward the coast-line 
for several miles within historic times. The east coast is general y 
rugged, and south of the Istrian peninsula, placed between the Gulf 
of Trieste and the Strait of Quamero, is f ringed with islands (e g., 
Vegha, Cherso, Brazza and Curzola) and with many small islets 
and rocks which represent submerged parallel deviations of the 
longitudinal mountain folds. Opposite the islands of the Dal- 
matian coast the sea is shallow, and in the extreme north rarely 
exceeds 25 fathoms. But between Sebenico and the Abruzzi a 
well marked depression occurs, with depths exceeding 100 fathoms. 
South of this shallower water continues, but beyond Mt Gargano 
and south of Ragusa depths of over 500 fathoms are reached, and 
a small area of this basin falls below 800 fathoms. Opposite this 
deeper water, at the 100 fathom line, the islands of the Balkan 
coast disappear. The absence of good harbours on the Italian side 
contrasts with the excellent inlets of the Dalmatian^ coast. Here 
the rocks are mainly cretaceous and have characteristic features 
of dry barren soil and poor vegetation despite the fairly heavy 
rainfall. Some of the islands, however, are luxuriant with dark 
vegetation. The bora (north-east wind), and the prevalence of 
sudden squalls, are dangers to navigation in winter. Tidal move- 
ment is slight. (See also Mediterranean Sea.) 

For the “Marriage of the Adriatic,” or more properly “of the 
sea,” a ceremony formerly performed by the doge of Venice, see 
the article Bucentaur. (X.) 

Political Question.-— Before the World War the Adriatic lit- 
toral belonged to four States, Italy, Austrk-PIur.gar, , Montenegro 
and Albania, and in practice to the two first. In negotiating the 
“secret” Treaty of London of April 26, 1915, the Italian Govern- 
ment aimed at securing, in return for Italy’s entrance into the 
war on the side of the Allies, the conversion of the Adriatic into 
an Italian lake — il nostro mare. 

Article 4 of that treaty provided that “all Istria up to the 
Quamero and comprising Volosca, just beyond Abbazia and the 
Istrian islands of Cherso, Lussin . . . and the adjoining islets” 
with Castua and Mattuglie, the station for Abbazia, should be- 
come Italian Article 5 declared that Italy “shall equally receive 
the province of Dalmatia . . . comprising Lisarica and Tribanj 
in the north” to a line as far south as Cape Planca (Ploce), 
between Sebenico and Trail (Trogir), on the mainland, with “all 
the islands . . . from Premuda, Selve (Silba) and Pago in the 
north to Meleda in the south, comprising Lissa, Lesina, Curzola, 
Lagosta (Lastovo) and Pelagosa, with the solitary exception of 
Great Zirona (Veli Drvenik) and Small Zirona (Mali Drvenik) , 
Bua (Ciovo), Solta and Brazza.” The whole coast from Cape 
Planca to the “southern root” of the peninsula of Sabbioncello 
and from a point 10km. to the south of Ragusa Vecchia (Cavtat) 
to the river Viosa (north of Valona), except Montenegro, and 
all the non-Italian islands were to be neutralized. The rest of 
the Dalmatian coast, besides Fiume and the islands of Veglia 
and Arbe in the north, were to go to Croatia, Serbia and Monte- 
negro, besides the Albanian roadstead of San Giovanni di Medua 
(the landing-place for Scutari) ; but Durazzo was to be Albanian. 

Article 6 further conferred upon Italy “the entire sovereignity 
over Valona, the island of Saseno and a territory sufficiently 
extended to assure the defence of those points” (from the Viosa 
. . . approximately to the northern frontier of the district of 
Chimara). Article 7 neutralized the coast south of the above 
as far as Cape Stylos opposite Corfu. This treaty violated every 
principle of nationality; it assigned to Italy provinces overwhelm- 
ingly Slav (for the Italian population of Dalmatia was only 
3.5%), it dismembered Albania and would have created a new 
Irredentism far more powerful than that which Italy had fought 
to cure. The entrance of the United States into the war made the 
treaty a dead letter, although Baron Sonnino, then Italian Minister 
of Foreign Affairs, still clung to it, for President Wilson refused 
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to be bound by it, and eve?! some Italians, notably Bissolati and 
Prof. Salvemini disapproved of it. 

Thus began the wearisome “Adriatic question,” which at times 
tiireatened war between Italy and the Yugoslavs, and attempts 
were made by British publicists, notably Messrs. Steed and 
Seton-Watson, to bring about an agreement, the “Pact of Rome,” 
between the two races. The departure of Sig Orlando, then the 
Italian premier, and Baron Sonnino from the Paris Conference 
was due to this question, which was not regulated till the Treaty 
of Rapallo between the Italians and the Yugoslavs on Nov. 12, 
1920, largely the work of Signor Giolitti and Count Sforza, who 
had meanwhile become Premier and Minister of Foreign Affairs. 
In Dalmatia, Italy obtained only Zara — the one overwhelmingly 
Italian town — -with an enclave which included the Albanian settle- 
ment of Borgo Erizzo — and the island of Lagos ta. Italy kept 
the whole of Istria (despite its large Slav minority) with the 
islands of Cherso and Lussin and that of Pelagosa. “All the 
other islands which belonged to the former Austro-Hungarian 
Monarchy” were “recognized as forming part of the Kingdom 
of the Serbs, Croats and Slovenes.” 

By article 4, both States recognized the full liberty and inde- 
pendence of the State of Fiume (q.v ), consisting of the corpus 
separatum (the city) and a corridor south of Castua (which 
became Yugoslav) connecting it with Volosca and Abbazia. Sig 
Giolitri evacuated Albania, where Italy retains only the island of 
Saseno. Mussolini observed the Rapallo Treaty and subsequently 
settled the question of Fiume, which is now Italian. 

The Adriatic is described at Belgrade, no less than in Rome, as 
“our sea,” but the keys of the mouth of the Adriatic, Brindisi and 
Saseno, are in Italian hands. 

Bibliography. — R. W. Seton-Watson, The Balkans , Italy, and ike 
Adriatic (1915) ; British and Foreign State Papers , vol. 112, p. 973 
(1919), vol. 113, p. 1087 (1920) ; G. Salvemini, La questions dell 3 
Adriatico (1919) ; Adriaticus, La question Adriatique ; Recuei! de docu- 
ments officiels (1920) ; see also “The Problem of Dalmatia” by “An te- 
nor” in History , April 1919; E. J. and C. G. Woodhouse, Italy and 
ike Jugoslavs (Boston, 1920). (W. M.) 

ADSCRIPT* A villein was called an “adscript of the soil” 
( adscriptus glebae ) since he could be sold or transferred with 
it, as in feudal days, and as in Russia until 1861. See Villeinage. 

ADSORPTION. If a gas or solution is brought into contact 
with a very finely divided or porous material (e.g., charcoal, kao- 
lin) the pressure of the gas or 
the concentration of the solution 
generally decreases, the gas or 
solute being concentrated on the 
surface of the solid. This phe- 
nomenon is known as adsorption, 
and the finely divided or porous 
solid is called the adsorbent The 
gas or solid can be easily re- 
moved from the surface of the 
solid by exhaustion, heating or 
washing. The efficiency of an 
adsorbent depends largely on its 
specific surface (i.e., area of sur- 
face per unit mass), but as we 
shall see later it also depends on 
other factors. 

This phenomenon of adsorp- 
tion is to be distinguished from absorption by the fact that the 
adsorbed gas or solute is concentrated on the surface of the 
adsorbent, while in absorption the matter taken up penetrates 
throughout the mass of the absorbing agent. ( See Electric 
Lamps and Valves, Manufacture of.) 

The Adsorption of Gases. — -Wood charcoal is very porous ; so 
that it possesses a large specific surface, and is very efficient as 
an adsorbent. On exposure to the air it adsorbs the atmospheric 
gases. In order to demonstrate its adsorbing properties it should 
first be heated to redness in order to remove the adsorbed gases 
from its surface. If then it is brought into a vessel containing a 
gas, an immediate diminution of pressure would be indicated by 
an attached manometer, reaching eventually a constant value. 


This final equilibrium pressure depends on the temperature, the 
nature of the gas and adsorbent, and also on the specific surface of 
the latter. Adsorption can also be shown by filling .a glass tube 
with ammonia with the open end of the tube dipping into a trough 
of mercury. A piece of charcoal (after being heated to redness and 
allowed to cool) is introduced on to the surface of the mercury in 
the tube The mercury rises rapidly in the tube, indicating a rapid 
diminution in the volume of the gas. The ammonia can be recov- 
ered from the charcoal by heat or by exhaustion. Hydrogen bums 
with a pale blue flame which is non-luminous; if the hydrogen is 
bubbled through benzene it bums with a smoky luminous flame 
due to the presence of benzene vapour. If the mixture of hydro- 
gen and benzene vapour is passed over charcoal the benzene is 
adsorbed, as shown by the non-luminous character of the flame of 
the gas which passes through. 

When an adsorbent remains for some time in contact with a 
gas, an adsorption equilibrium is established, the amount of gas 
adsorbed per unit mass of the adsorbent increasing with decreasing 
temperature and with increasing pressure. By plotting the pres- 
sures p as abscissae, and the amount of gas adsorbed per unit mass 
of the adsorbent as ordinates, curves similar to those shown in fig- 
ure (Curve 3) are obtained. Such a curve, which represents the 
amount adsorbed at constant temperature, is termed an “adsorp- 
tion isothermal.” It is seen from the curves that the amount of 
gas adsorbed is not proportional to the gas pressure, but thaf it 
increases much more rapidly at low pressures than at high press- 
ures. The adsorption isothermal can be represented by the equa- 
tion: / 

x/m—ap 1/n 

where x is the amount of gas adsorbed by m grams of the adsorb- 
ent at gas pressure p; a and n are arbitrary constants. The value 
of a depends on the units of measurement, and n is characteristic 
of the adsorbent and of the gas. Thus, for the adsorption of CO a 
NH 3 or S 0 2 on charcoal, the values of i/n are 0*394, 0*437 and 
0*324, respectively, whereas for the same three gases on glass, the 
values are o*66, 0*53, 0*28. These constants also vary with the tem- 
perature, 1 fn approaching unity at high temperatures. The tem- 
perature at which the unity value is reached depends on the critical 
temperature of the gas. For hydrogen, which has a very low criti- 
cal temperature, the value of i/n is unity at ordinary temperatures, 
but it is less than unity at the temperature of liquid air. In general 
the value of i/n becomes 1 at temperatures considerably above the 
critical temperature of the gas. 

The logarithmic equation of the isotherm is: 

log xjm^loga+i/n log p, 

which is the equation of a straight line. On plotting experimental 
values, however, it is found that it only holds at low pressures. As 
the pressure increases the logarithmic curve ceases to be a straight 
line, and bends towards the pressure axis. The pressure at which 
this deflection occurs varies from gas to gas ; it is lower the more 
readily the gas is condensed. Below the critical temperature the 
equation does not hold for even low pressures. The adsorbability 
of gases runs more or less parallel with their condensability. The 
above equations, which are due to Freundlich, imply that an indefi- 
nite increase in pressure produces an indefinitely large adsorption. 
Recent work by Langmuir and others indicates that on increasing 
the pressure surface saturation is reached. Arrhenius introduced 
this (s) into his equation for adsorption, viz., bdx/dp ~(s—x) /%. 

The rate of adsorption is high, equilibrium being reached in a 
few minutes. The kinetic equation is dp/dt==k(poo~p), dp/dt 
being the rate of diminution of pressure; poo and p being the 
pressures at equilibrium and at time t respectively. Since adsorp- 
tion is decreased by a rise in temperature, it follows that it is 
accompanied by evolution of heat. This can be readily shown by 
means of a thermometer immersed in the adsorbent when adsorp- 
tion takes place. The heat of adsorption can be calculated from 
the temperature-coefficient of adsorption. If the adsorbent is in 
contact with several gases at the same time, the adsorption of each 
is diminished, and at equilibrium the amounts of the several gases 
adsorbed are in proportion to their respective adsorbabilities. 
Nothing is definitely known about the influence of the nature of 
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the adsorbent. Wood or animal charcoal is by far the most effi- 
cient. Silica gel is also a very powerful adsorbent. In the adsorp- 
tion of gases on the surface of solids the adsorbed gas forms a 
layer one molecule thick on the adsorbent, but in the adsorption 
of vapours the layer may be several molecules thick. 

Adsorption in Solution. — Small drop% of a pure liquid, when 
free from external influences assume a spherical shape. This can 
be seen with drops of water on a waxy surface — if the drops are 
large then the effect of gravity is appreciable and the drops be- 
come flattened. A liquid suspended in another liquid of the same 
density and in which it is insoluble also assumes a spherical shape. 
The second law of thermodynamics states that free energy always 
tends to become a minimum, and in the case of liquids the free 
surface energy therefore tends towards a minimum. The free sur- 
face energy of a liquid is the product of its surface tension and 
the area of its surface, so that if there is a diminution in the 
surface tension or in the superficial area there is a diminution 
in the free surface energy. A pure liquid cannot change its sur- 
face tension, but its surface area is reduced to a minimum if it 
assumes a spherical shape, for it is characteristic of a sphere that 
for a given volume it has the minimum surface. If we consider 
a liquid containing a substance in solution, and having a lower sur- 
face tension than the pure liquid, e g., a solution of one of the fatty 
acids in water, we find that the lowering of the surface tension 
results in a lowering of the free surface energy of the liquid; the 
effect is all the greater the more concentrated the solution. The 
free surface energy would decrease still further if there were an 
unequal distribution of the solute in the solution, i.e., if the con- 
centration of the surface layer of the solution were greater than 
the concentration of the bulk of the solution. This is found to 
be the case in all solutions where the solute lowers the surface 
tension of the solvent, and we may state generally that those 
solutes which decrease the surface tension of the solvent are 
concentrated at the surface, and, conversely, those solutes which 
raise the surface tension of the solvent have a lower concentra- 
tion in the surface layers than in the bulk of the solution. This 
generalization is known as Gibbs’s adsorption theorem. The in- 
crease in concentration of the solute at the surface is a case of 
adsorption of the solute at this surface. Solutions of low surface 
tension are apt to foam or froth. Conditions favourable to froth- 
ing are low surface tension, low volatility and not too high 
mobility of the liquid. Pure liquids do not froth. A solution of 
soap in water froths very readily; if this froth is collected it is 
found to contain a much greater concentration of soap than the 
bulk of the liquid, i.e., the soap has been adsorbed on the air-liquid 
surface. 

Adsorption of Solutes by Solids. — The adsorption of solvents 
by solids is explained in exactly the same way as that of solutes 
at the gas-liquid interface. It is the application of Gibbs’s ad- 
sorption theorem to the distribution of the solute. Those solutes 
which lower the surface tension at the liquid-solid interface will 
be concentrated or adsorbed at that surface and vice versa. 
When the surface area of the solid is very large (porous or very 
finely divided solids), the free surface energy assumes very high 
values, and may be considerably reduced as a result of adsorption. 
In the case of the gas liquid interface, the surface tension, and 
consequently the free surface energy, can be readily determined, 
and thus the results of adsorption interpreted quantitatively. It 
does not follow that a decrease in the surface tension at the gas- 
liquid interface involves a decrease in the surface tension at the 
liquid-solid interface. The measurement of the surface tension 
in the latter case is extremely difficult, and the results are not 
trustworthy. If charcoal is shaken with a solution of methylene 
blue in water, a decrease in the concentration of the solution is 
indicated by a decrease in the intensity of its colour. A similar 
result is obtained by shaking charcoal with a solution of the 
fatty acids, amines, phenols, etc., in water; the solutes are ad- 
sorbed by the charcoal, since they lower the surface tension and 
therefore the free surface energy at the solution-charcoal inter- 
face. 

In the case of solutes which raise the surface tension of the 
solvent, the converse holds, i.e., the concentration of the surface 


layers will be less than that of the bulk of the solution, and the 
concentration of the solvent is relatively greater at the solid- 
liquid surface. We thus have two cases of adsorption; the first, 
resulting in a diminution in the concentration of the solution, 
is generally known as positive adsorption, and the^ second, re- 
sulting in an increase in the concentration of the solution, is known 
as negative adsorption. 

It has been suggested that liquids in contact with charcoal are 
actually compressed on the surface of the solid, and this pressure 
has been estimated at 10,000 to 60,000 atmospheres. Positive^ ad- 
sorption is utilized largely in industry. Bancroft has determined 
the efficiencies of the more important decolorizing agents 

Material Efficiency Material Efficiency 

Alumina 100 Bone charcoal . *7 

Fuller’s earth . . So Ferric oxide * * 3 

Bauxite . . 40 Kieselguhr . 3 

The amount of adsorption generally decreases with increasing 
temperature, but the rate of adsorption increases with increasing 
temperature. In adsorption efficiency, specific surface plays a 
very important part — the higher the specific surface the more 
efficient the adsorbent. Freundlich’s isotherm for adsorption from 
solution is: 

x/m = Kc 1/n ; 

%/m is the amount of solute adsorbed per unit mass of adsorbent ; 
c is the concentration of the solution at equilibrium ; K and n are 
constants, the values of which vary considerably (e.g , n varies 
between 1 and 5), and depend on the temperature, nature and 
specific surface of the adsorbent, and also on the solvent. 

The adsorption isothermal defines the relationship between con- 
centration in the solution and the quantity adsorbed, as with 
gases; at small concentrations relatively more is adsorbed than 
at higher concentrations. This relationship only holds for dilute 
solutions : at high concentrations a saturation value is reached — * 
in fact, at very high concentrations the amount adsorbed seems 
to decrease, due to more of the solvent being adsorbed. The 
adsorption of a salt is an additive property of the cation and the 
anion; thus, the adsorbability of a series of potassium salts is in 
the same order as that of sodium salts. The order of adsorbability 
of cations is as follows: Organic dyes (basic), H + , Ag", Hg + , Cu* + , 
Al +++ , Zn T+ , Mg ++ , Ca ++ , NHA, K + , Na + ; and for the anions: 
Organic dyes (acidic), OFT, CN~, S"“, I", NO~ 3 , Br~, Cl", SO""*. 
Apart from the organic dyes, hydrogen and hydroxyl ions are the 
most readily adsorbed. In the case of the metals, the valency 
and the position of the element in the electrolytic potential series 
seem to be of importance. This preferential adsorption of H + 
and OH gives the adsorbent a positive or negative charge, and 
explains the origin of the electric charge on colloidal particles. 
The coagulation of colloidal solutions by electrolytes is also ex- 
plained by the preferential adsorption on the surface of the col- 
loidal particles of one ion which neutralizes its charge (see Col- 
loids) . 

If we consider the adsorption of methylene blue by kaolin, we 
find that the adsorbent is very efficient, much more efficient than 
in the adsorption of the fatty acids, etc. The solute in the case 
of methylene blue is highly ionized, and it comes into contact 
with a solid (calcium silicate) whose anion is extremely insoluble, 
but whose cation readily goes into solution. The calcium ions of 
the solid therefore change places with the methylene blue cation 
in solution. This kind of adsorption is known as exchange ad- 
sorption and is polar in character. 

Theories of Adsorption. — Three theories of adsorption have 
been advanced: (1) Chemical theory; (2) Solution theory; (3) 
Surface theory. 

Chemical Theory. — If one regards adsorption equilibria as 
chemical equilibria, then the adsorption isotherm must be a spe- 
cial case of the law of mass action (see Chemical Action). If 
one considers the adsorbent and the compound of the adsorbent 
and adsorbed substance as solid phases of constant composition 
one must also assume a phase of variable composition (a solid solu- 
tion) in order to apply the adsorption isotherm. Then the adsorp- 
tion equilibrium can be regarded as a chemical equilibrium. The 
opponents of this theory claim that chemical equilibrium is very 
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specific, cm u and velocity coefficients vary considerably 
with the . .■» :tmg molecules (in the adsorption isotherm 

this is i/m). Adsorption equilibrium, on the other hand, is but 
slightly specific; the constant K (the equilibrium constant in the 
law of mass action) does not vary much under very different con- 
ditions; the same applies to i/m. The chemical theory makes it 
difficult to understand the relation between the adsorbability of a 
gas and its condensability, or the influence of a solute on the sur- 
face tension of a solvent and the readiness with which it is ad- 
sorbed. Again, the chemically inactive gases helium and argon are 
adsorbed. 

Solution Theory. — Adsorption as a solution phenomenon has 
but few adherents. In adsorption, equilibrium is rapidly estab- 
lished, but diffusion in a solid is extremely slow. Again to bring 
the phenomenon of adsorption into line with Henry’s law, one must 
assume the dissociation of the gas, which is highly improbable in 
most cases Some suggest that the gas is liquefied on the surface 
of the solid ; this explains the relationship between adsorption and 
condensability of gases, but does not assist in the case of adsorp- 
tion from solution. 

Surface Theory. — Many regard adsorption merely as a con- 
centration on the surface of the adsorbent in accordance with the 
second law of thermodynamics. Assuming the validity of the gas 
laws and van’t Hoff’s law for dilute solutions, the following equa- 
tion can be deduced thermodynamically : 

«= —c/RT da/dc 

where excess of gas or solute in the surface layer; ^—con- 
centration of solution (pressure of gas); A —gas constant; and 
T — absolute temperature. 

It is difficult to test this equation in the case of solid surfaces 
because of the difficulty of determining the value of the surface 
tension <r. In the case of gas-liquid and liquid-liquid surfaces, the 
experimental results agree qualitatively, but quantitative results 
are difficult to obtain on account of the necessity of using very 
large surfaces 

The laws of chemical combination, solution and adsorption are 
represented by the curves in figure. 

Curve 1: x=K (law of constant composition). Action is due 
to the attractive forces between the atoms or 
molecules. 

Curve 2: x/p — K (Henry’s law of solubility). 

Curve 3: x/ p = K l/n . K is given an exponent between o and 1, 
the values found in the case of chemical com- 
bination and solubility respectively. This 
phenomenon is due to molecular attraction 
and also to the kinetic motion of the molecules. 

Modern research tends to bring together the extreme views 
(chemical and physical) of adsoiption. At one time the phe- 
nomenon was regarded as purely physical and non-specific ; adsorp- 
tion is now shown to depend on a variety of factors, many of 
which are extremely specific and closely related to chemical 
phenomena. I. Langmuir and N. K. Adam studied the behaviour 
of oils spread in unimolecular layers on water, and found that the 
forces operating were not readily distinguishable from chemical 
forces or affinity. 

Applications of Adsorption. — Cocoa-nut charcoal is gener- 
ally employed at very low temperatures (temperature of liquid 
air). Adsorption facilitates the separation of the difficultly ad- 
sorbed gases hydrogen and helium from the more easily adsorbed, 
such as nitrogen and oxygen. The effectiveness of gas masks de- 
pends on the efficiency of the charcoal which they contain for 
adsorbing such poisonous gases as chlorine, phosgene, etc. A very 
active and porous grade of charcoal is also used in an important 
process for the adsorption of gasolene from natural gas. 

Adsorption is of very great importance in chemical reactions, 
for many of them are accelerated on various solid surfaces, and 
this has found extensive application in industry. Mention need 
only be made of the contact process for the manufacture of sul- 
phuric acid (q.v.), the synthesis of ammonia (q.v), hydrogena- 
tion ( q v.) of oils, etc. Catalytic poisoning is also due to adsorp- 
tion. (See Catalysis.) Ingdyeing, adsorption plays a very prom- 


inent part in the fixing of the dye on the material, although the 
formation of compounds may also play a part in some cases. In 
the photographic plate the silver bromide is in the colloidal form 
and adsorbs the sensitiser. In brewing, the gas content and taste 
of the beer depend largely on adsorption of the colloidal particles 
The growth of crystals from solution or from a molten mass is fre- 
quently influenced by the presence of other substances in solution , 
this rate of growth of the crystals in different directions de- 
termines their shape. 

Adsorption plays a very important part in the agglutination of 
bacteria, and in the neutralization of a toxin by an anti-toxin In 
the field of public health we find adsorption ot importance 
Aluminium hydroxide and ferric hydroxide, which are present m 
the soil, are very pronounced adsorbents, and filtration through 
soil is therefore a very efficient means of freeing sewage and other 
waste water from colloidal organic particles This is also of im- 
portance to agriculture as the means whereby the soil is able to 
retain solvents from solutions which percolate through it 

Bibliography — H. Freundlich, Colloid and Capillary Chemistry 
(trans. by H. S Hatfield, 1926) ; E K. Rideal, Introduction to Surface 
Chemistry (1926) ; Treatise on Physical Chemistry (cd by H S 
Taylor, 1924) ; A Findlay, Physical Chemistry for Students of 
Medicine (1924). Burrell’s,' The Recovery of Gasolene from Natural 
Gas (1925). (W. Ts ) 

ADULIS (mod. Zula) — An ancient city of Eritrea. Accord- 
ing to Pliny, it was founded by slaves who had fled from their 
Egyptian masters. Excavations have led to the discovery of a 
considerable amount of prehistoric pottery, and of various build- 
ings, including an altar of the Sun and two Christian churches 
The principal periods of its prosperity were the Ptolemaic, 
Graeco-Roman and Christian The city, as far as can be ascer- 
tained, had neither fortifications nor walls. 

See R. Paribem m Monumenti dei Lined , xviii. (1907) 437 sqq. 

ADULLAM, a Canaanite city (Gen. xxxviii. 2), fortified by 
Rehoboam (2 Chron. xi. 7), and still a place of importance at the 
time of the Maccabees (2 Mac. xii. 38). Its chief interest lies 
in its connection with David who took refuge in its stronghold 
(“Cave” is a scribal error) on two occasions (1 Sam. xxii. 1; 

2 Sam. v. 17). A site on the eastern edge of the Sbephelah in the 
neighbourhood of Socoh (Shuweikah) seems to be indicated. 
Conjectural identifications are (1) Khareitun, south-east of 
Bethlehem, which has a large cave but nothing else to commend 
it. (2) Deir ed-Dibban, some 6m. east of Shuweikah, where there 
are caves and (3) Aid el-Ma e , south of Shuweikah and at no 
great distance from it The last identification is the one most 
favoured. The name, which appears to represent an Arabic re- 
construction of Adullam, the position and the physical character- 
istics of the site support it. In modern political history the term 
“Cave of Adullam” was applied by John Bright to certain Liberals 
who seceded from their party to oppose the Reform Bill of 
1866. But the expression had been used earlier by President 
Lincoln (1864). From the same usage is derived the shorter 
political term “Cave” for any body of men who secede from 
their party on some special subject. 

See Clermont Gannean, Pal. Expl. Fund Quart. Statement f 177 
(1875) ; G. A. Smith, Hist . Geography of the Holy Land , 229! (1910). 

ADULT EDUCATION, a phrase originally meaning educa- 
tion of adults who have not been properly educated as children. 
As the educational system improved, the need for such education 
diminished, but as democratic government developed, it brought 
with it the need, felt by everyone, for education in citizenship. 
Adult education in this sense has been described as “an insepa- 
rable aspect of citizenship” and the new movement, which dates 
from the beginning of this century, has extended to democratic 
countries all over the world, including such countries as Germany 
and the United States. Because these countries had early pos- 
sessed a comprehensive system of elementary and secondary edu- 
cation, they have not felt the need for adult education in its 
original sense. ( See Adult Education in the United States, page 
185.) It is often also distinguished as non-vocational adult educa- 
tion from the vocational education now given to adults in technical 
and commercial colleges in many parts of the country* 

The new movement has taken many forms and is carried on 
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by many 'different organizations which held ideals that were at 
the same time high and practical Thus in England the 
Workers’ Educational Association, founded by Albert Mansbridge 
m 1903, originally aimed at bringing together working-class or- 
ganizations to provide for an education, designed not to take 
men out of their class or trade, but to equip them, whatever 
their occupation in life should be, for the work of citizenship. It 
w?s to be a highway and not a ladder. The education it desired 
to bring into being was to be broad, impartial and scholarly, was 
to aim at a higher university standard and was to enlist the aid of 
the universities and of public authorities. 

The universities were asked to help in maintaining the standard 
of education, but the choice of subjects and of tutors was to be 
with the students. It was recognized that adult students bring 
an experience of life and an understanding of practical problems 
which are as important a contribution as the more theoretical 
knowledge of the teachers, and that adult education, therefore, 
requires a technique and organization in which both students and 
university trained teachers have their parts to play 

Tutorial Classes. — In 1907 the University of Oxford organized 
the first tutorial class, the characteristic educational instrument 
of the new movement. These classes were small, between 20 and 
30 persons, meeting once a week in the winter over a period of 
three years. Each class period consisted of an hour’s lecture and 
an*hour’s discussion, the students undertaking from the start to 
attend for the full period of three years and to do written work. 
The classes were under the control of a joint committee consist- 
ing of equal numbers of representatives of the university and of 
working-class organizations The quality of work done in these 
classes was often of a good university standard. All the other 
universities of England and Wales followed the example of the 
University of Oxford, and in 1925 there were over 500 tutorial 
classes with 12,000 students, while the number of affiliated bodies 
was 2,500 and of independent members 23,000. The Board of 
Education has supported this work from the beginning and 
through its inspectors and the reports of its advisory adult edu- 
cation committee done much to further the standard of the 
teaching given Most local education authorities now give some 
support to adult education by grants either to tutorial classes or 
to the more elementary one-year classes and terminal courses 
which have greatly increased in numbers 

The total amount of education of this kind given in democratic 
countries is very considerable and is rapidly increasing The 
movement is still young and its future organization is still un- 
certain. Its great strength in the past was that it has been run by 
voluntary associations and has in a real sense been a university 
controlled in the main by its students. It suffers, however, from 
the weakness of administration and the fluctuating enthusiasm 
characteristic of ail voluntary organizations. Its success in the 
future will depend on how far it can be connected more closely 
with public educational institutions on the one hand and organized 
labour on the other, without losing its voluntary character. The 
British Institute of Adult Education attempts to survey and co- 
ordinate by the publication of its journal and other literature, 
and by the holding of conferences, the work of the various organ- 
izations in the country which are concerned with adult education. 
The World Association of Adult Education is working to spread 
knowledge of adult education in all parts of the world. 

See Final Report of the Adult Education Committee (Cmd. 321, 
1919) and Journal of the British Institute. (A. D. L.) 

UNITED STATES 

In the United States the term adult education is used to denote 
an educational movement for men and women, young and old, 
who no longer are in contact with formalized education and whose 
primary interest lies in a vocation but who possess a secondary 
interest in their own educational improvement as a sustained 
and continuing process. It is sometimes called “continuing 
education.” It f rom an y SO rt 0 f schooling 

as a commenceirxr : . i < x: V c r portunity extending through- 
out life. 
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While the movement was not recognized in the^ United States 
under the name “adult education” until 1924, its roots were 
already deeply imbedded in American life The New England towr 
meeting of the 17th century formed the initial adult education 
venture of record in the English colonies of North America It 
was a logical next step to the formation of the first lyceum in 
Massachusetts in 1826, a voluntary association of farmers and 
mechanics “for the purpose of self-culture, community instruc- 
tion and mutual discussion of common public interests.” The town 
lyceums made rapid growth and in 1S39 more than 3,000 were in 
existence. They assumed an educational leadership with the years, 
Emerson, Thoreau, Lowell and Holmes among others lending them 
prestige. It was the example of the lyceum which led Bishop 
John H. Vincent and his colleagues in 1874 to expand a Sunday 
school association into a general adult education venture. The 
Chautauqua Institution ( see Lyceums and Chautauquas) resulted 
and in its train numerous imitators, later to be served by the 
commercial Chautauqua and lyceum circuits. The last quarter^ of 
the 19th century saw the beginnings of the university extension 
movement and with the 20th century impetus to popular educa- 
tion was given through Andrew Carnegie’s large benefactions to 
public libraries. Meanwhile the tax-supported school system, as 
the compulsory school age was pushed upward, had instituted a 
series of vocational extensions, soon accompanied by such non- 
vocational enterprises for adults as the voluntary evening high 
school. 

The increase in public estimation of these agencies gave rise 
to many other forms of educational activity for adults. Most of 
them were based on the American tradition of education at cost, 
less than cost or no cost to the student. In addition there were 
devised, to meet the recognized educational needs of large num- 
bers of people, certain commercial organizations known as private 
correspondence schools ( see Correspondence Schools) operated 
for profit under modern salesmanship methods. Almost wholly 
vocational and technical in nature, these courses attracted such 
numbers that in 1927 the current enrolment was estimated at 
more than 2,000,000 persons who were annually expending 
$70,000,000 for the instruction offered 

An inquiry into adult education needs and possibilities in Eng- 
land and Scotland, made as a part of the British ministry of 
reconstruction report of 1919, had resulted in the phenomenal 
growth of adult classes in those countries. Increasing recognition 
of the British movement and observance of a considerable 
American interest in various forms of continuing education led to 
an inquiry into American conditions, instituted in 1924 by the 
Carnegie Corporation of New York. Five volumes constituting 
reports on as many broad phases of the general subject were pub- 
lished, a series of regional and national conferences of teachers 
and leaders of adults was held and, in March, 1926, there was 
formed the American Association for Adult Education with head- 
quarters in New York. It serves as a national clearing house for 
information, sponsors and initiates researches and studies, and 
supervises and conducts experiments and demonstrations in 
co-operation with local and national agencies. 

Urban and Rural Community Organization for Adult 
Education. — The initial attempt in the United States to organize 
an entire community’s educational facilities with special reference 
to the adult and his needs was made in Cleveland in 1924. The 
Cleveland Conference for Educational Co-operation resulted and 
later a complementary body, the Adult Education Association of 
Cleveland. In 1925, Buffalo, organized similarly, conducted a self- 
survey under the auspices of a co-operative group known as the 
Buffalo Educational council. The survey has since been published 
and the recommendations of the council are rapidly becoming 
effective. The Cleveland and Buffalo examples have brought 
together like groups in Chicago, Detroit, St. Louis and Brooklyn. 
Plans for organization have been made in eight other cities. In 
addition, Dallas, Texas, in its Civic Federation and Institute for 
social education, founded in 1920, furnishes perhaps the best 
example in the country of a private educational venture for 
adults. Representatives of the various community enterprises 
have formed a national community conference which has affiliated 



1 86 ADULT EDUCATION 


Itself with the National Community Foundation. The latter 
organization is conducting, on an experimental basis, community 
organization activities and educational programmes in 60 small 
cities and towns of the Middle Atlantic States. It co-operates 
with its related organization, the Swarthmore Chautauqua. Michi- 
gan state college is experimenting with continuing education for 
rural areas in two Michigan counties selected for the purpose. A 
preliminary survey has been made and responsibility has been 
assumed by local groups. The California State board of education 
has likewise initiated a rural county demonstration. A privately 
supported small town circuit in western New York has been 
formed, initiating programmes in 16 centres. 

Tax>Stippor ted Adult Fdv cation.— -Approximately 100,000 
men and women are enrofied in oub'ic ecsninr sc to ok (see 
Continuation Schools) annually. They are almost exclusively in 
urban centres of 25,000 population or more. The work offered 
is either the same as the day school, designed to meet the needs 
of those who have had to leave school for economic reasons, or 
technical courses for vocational preparation, or classes for immi- 
grants desiring to learn English. The last group has diminished 
rapidly since the revision of the immigration laws, although evi- 
dence is at hand that the need for such instruction still is large. 
The continuation school (see Continuation Schools) is newly 
established and is found in only half the States of the Union and 
there only in the larger urban communities. It requires from four 
to 18 hours of student school time each week. The co-operative 
school, originating at the University of Cincinnati is still in an 
experimental stage. It provides for equal division of time between 
class-room and work in a factory. The usual practice is to alter- 
nate weeks. Antioch college, 0 ., is wholly given over to the 
industrial co-operative idea. 

Private Technical, Commercial and Correspondence 
Schools. — Thousands of business schools (see Commercial Edu- 
cation), trade schools (see Technical Education; Industrial 
School), and technical institutes, conducted for profit and in a 
relatively small number of cases, philanthropically endowed, oper- 
ate in cities of all sizes throughout the country. They vary widely 
in efficiency and in repute. The schools of this type which utilize 
the correspondence method of instruction have reached large pro- 
portions in the United States. Of the 1,500,000 new students en- 
rolled each year, 95% wish to obtain vocational training and pay 
from $10 to $280 for each course, the average payment being about 
$40. Extensive advertising methods are employed, from 30% to 
80% of all tuition fees received being devoted to course salesman- 
ship. Efforts are being made by the Federal trade commission, by 
the Better Business bureau of the National advertising clubs and 
by the National Home Study council, an association of corre- 
spondence schools, to improve business ethics and to create 
instructional standards. 

Schools Operated by Religions Organizations. — Each of 
the' large associations originally organized for religious and social 
purposes maintains an educational activity as an auxiliary phase. 
The Young Men’s Christian Association (q.v.) enrolls about 
90,000 young men, mostly in evening classes which are chiefly 
of a vocational nature but which recently have shown a trend 
toward the non-vocational. The Young Womens Christian Asso- 
ciation (q.v.) has an even more widespread educational pro- 
gramme, though of a much more informal nature than that of 
the Young Men’s Christian Association. Its emphasis is definitely 
on the side of cultural studies. The Knights of Columbus (q.v.) 
and Young Men’s and Young Women’s Hebrew associations 
repeat the patterns of the other associations on a smaller scale. 

Corporation Schools. — Education for workers is of two gen- 
eral types in the United States: that provided by the workers 
themselves and that provided by the employers. In the latter 
group^ fall some interesting experiments in education for the job- 
vocational education designed for immediate practical use in 
the industry which offers it. The larger corporations such as the 
Standard Oil Company, The Westinghouse Company, the tele- 
phone and allied interests, and to a lesser degree the automobile 
manufacturers, have educational departments which take employes 
from apprentice courses to the highest technical branches. 


Workers 5 Education,— -Although sporadic efforts had been 
made during the preceding quarter century, it was not until after 
the World War that an organized educational movement of wage- 
earners assumed sizable proportions in the United States. In 
1921 a group of trade unionists and teachers in New York formed 
the Workers’ Education bureau of America as a national organi- 
zation to serve as a clearing house for information and to estab- 
lish study classes. The bureau has since become the agency 
through which the American Federation of Labor carries on its 
entire adult education p-ogmmrre for its membership. It has 
not only increased the m-moe 1 c_ workers’ classes, but has pub- 
lished text-books, syllabi and study outlines. Of the dozen or so 
labour colleges scattered through the country, the residential 
Brookwood Labor college at Katonah, N.Y., is the best known. 
It has a two-year course and also conducts special summer insti- 
tutes. The International Ladies’ Garment Workers’ union has the 
most highly developed educational programme among national 
unions, although those of the United Mine Workers in Illinois and 
Pennsylvania are worthy of note. In California, the State Federa- 
tion of Labor and the University of California Extension Division 
have embarked upon a joint programme for workers. 

Special Stammer Schools.— At Bryn Mawr college, a summer 
session for women workers in industry is held annually for 100 
women workers, equally divided between unionized and non- 
unionized workers. The Bryn Mawr plan has been successfully 
adopted at the University of Wisconsin, Barnard college of Colum- 
bia university, New York, and at Sweetbriar college, Virginia. 
The National League of Girls’ clubs holds an annual summer 
session on Long Island for mill girls, stenographers and other 
industrial workers, initially trained in the league’s winter classes 
in New England and Middle Atlantic States. These summer 
schools are not to be confused with those conducted in great num- 
bers by the universities and colleges throughout the country (see 
Summer Schools) which, while open to adults generally, are 
chiefly attended by teachers and college students. The California 
State board of education in 1927 initiated a series of special sum- 
mer schools of adult education to be held annually. The first 
session was held at Mills college, Oakland, with an attendance of 
250. The Chautauqua Institution of New York conducts a two 
months’ summer session annually attended by about 12,000 people. 
This course is comparable with a university summer session. In 
addition winter reading courses are attended by 10,000 persons. 

University Extension and Adult Education* — The total 
enrolment of university extension students in the United States, 
exclusive of agricultural extension ( see University Extension 
and Agricultural Education) may conservatively be estimated 
at 250,000. The university extension movement ( see University 
Extension), through lectures, visual education media, correspond- 
ence courses, exhibits, discussion groups, reading circles, etc., 
easily reaches five times that number. If the 5, 000,000 members 
of farm families reached by the State agricultural colleges in co- 
operation with the Federal department of agriculture be added to 
the general extension total, it will be seen that university and 
college extension is the most important factor numerically in 
adult education in the United States. 

Libraries and Museums. — Through the activities of the board 
on the library and adult education of the American Library Asso- 
ciation, the 4,000 communities in the United States which have 
their own public library facilities, together with a number of 
State and regional organizations, have been acquainted with a 
new conception of the library as a dynamic agency of education. 
Many of the larger libraries have instituted readers’ advisory serv- 
ices providing individual attention for every serious reader, includ- 
ing the preparation of special reading courses. This association has 
published a “Reading With a Purpose Series” consisting of more 
than 40 pamphlets, each of which is a short introduction to a 
given subject together with a list of half a dozen recommended 
books in the field. Hundreds of thousands of copies of these 
pamphlets have been sold and distributed. (See Libraries and 
School Libraries.) By means of lectures, gallery talks, guidance 
for visitors, publications for the layman, loan collections, travelling 
exhibits, consultation hours for students and manufacturers, and 
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formal classes, a great educational work has also been done by 
the museums. 

Chautauquas and Lyceums. — The modem chautauqua and 
lyceum serve towns of less than 2,500 population almost exclu- 
sively. With the exception of one circuit, they are conducted for 
profit. The competition deriving from the radio, motion pictures 
and cheap transportation has resulted in la^ge financial loss to the 
chautauqua and lyceum operators of late years and it is question- 
able whether this form of combination lecture and entertainment 
bureau will persist in the U.S. The commercial chautauquas are 
not to be confused with the Chautauqua Institution of New York. 

Women’s Clubs., Parent Groups and Forums. — Three mil- 
lion women in the United States belong to women’s clubs, in 
towns and cities of all sizes. Study materials are prepared by 
national and state offices which form the bases of educational 
programs throughout the year. With the public school as the 
basic unit, hundreds of thousands of parents, chiefly mothers, are 
united in parent-teacher associations, child study (see Child 
Study Associations), child welfare groups, etc. They are served 
by several national organisations. Each group is engaged upon 
an educational program. Certain of the large state universities, 
notably Iowa, Minnesota and California, have recently assumed 
responsibilities in relation to the parental education program within 
they: respective areas. Varying greatly in accordance with the 
communities which they serve, open forums flourish in many parts 
of the country. They are purely individualistic and autonomous ; 
half of them are conducted by Protestant or Jewish churches. 

Individual Enterprises. — Certain individual enterprises 
reflect the best which the nation has to offer in adult educational 
thought. Among these should be cited the People’s Institute of 
New York, founded in 1897 as a forum for public discussion. 
Courses of instruction of a high standard and individual lectures 
are offered. In its school, the institute conducts experimental 
classes for adults in various parts of New York city. Similarly, the 
New School for Social Research of New York city may be con- 
sidered an adult education enterprise. There are others of less 
note, including at least three Danish folk school experiments 
which have not yet demonstrated their adaptability to U.S. life. 

(M. A. C.) 
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ADULTERATION 5 the act of debasing a commercial com- 
modity with the object of imitating or counterfeiting a pure or 
genuine commodity, or of substituting an inferior article for a 
superior one in order to gain an illegitimate profit. The term 
adulteration is usually applied to the debasement of foods, drugs 
or cosmetics; but adulteration may be said to be practised by 
profiteering contractors who substitute sand for cement in the 
concrete used for public buildings or by purveyors of woollen 
goods whose fabric is composed largely of cotton. 

Adulteration has been practised by less responsible persons 
of almost every trade and profession, and its origins are lost in 
prehistoric times. So widespread and pernicious did this practice 
become that in ancient and mediaeval times laws were enacted 
to curb the most flagrant abuses. The common law dealing with 
fraud is in most cases sufficient to deal with the ordinary forms of 
adulteration, but all civilized nations found it necessary to enact 
special legislation to deal with adulteration of foods and drugs. 

There are numerous references to adulteration in the classics. 
Elisha, the biblical prophet, was warned that the herbs of which 
his pottage was made were poisonous weeds by the cry, “There is 
death in the pot.” Pliny the Elder complained of the “white 
earth” added to the bread baked in the days before the destruction 
of Pompeii. 

Both Athens and Rome enacted laws to prevent the adultera- 
tion of wine with colours and flavouring agents. Because of the 
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economic importance of spices in the middle ages, the temptation 
to market sophisticated products was great; and in 1316 the 
pepperers or spicers of London began to regulate the quality of 
their produce. During the reign of William the Conqueror, 
brewers were subject to severe fines for adulterating beer. Dur- 
ing the reign of John (1203), the first proclamation regarding the 
adulteration of bread was made The first statute specifically 
prohibiting the adulteration of human food was enacted during 
the reign of Henry III. In France and Germany, food control 
statutes were passed in the 13th century. The artificial colouring 
of butter was prohibited by the prevost of Paris in the 14th 
century. 

MODERN LEGISLATION 

Both Great Britain and the United States enacted laws from 
time to time widening the control exercised over foods and drugs. 
The initial laws dealt principally with adulteration and were de- 
signed to prevent specific abuses Adulteration of food received 
the earliest legislative attention, partly because the practice was 
widespread and affected the greatest number of people and partly 
because the honest purveyors of foodstuffs were placed at an 
economic disadvantage from which relief could not be obtained 
otherwise Increase in legislative control was brought about by 
technological advances in the food industry such as the develop- 
ment of commercial canning, production of processed foods and 
the gradual shift of the population from agrarian pursuits to in- 
dustrial employment with the resultant growth of large cities and 
the attendant problems of food distribution. This change in 
character of food production and distribution proceeded most 
rapidly from about 1865 to 1920 although commercial canning 
actually began in Europe in 1810, and in 1940 frozen foods were 
jus’ beginning to become popular in the United States. 

British Legislation..' — One of the earliest acts of the English 
parliament dealing with food adulteration was directed at the 
sophistication of tea. The acts of 1725 and 1730 prescribed pen- 
alties for adulteration of this commodity. Similar acts were 
passed dealing with coffee in 1718 and with cocoa in 1803. The 
addition of extraneous colouring matters to beer and porter was 
prohibited in 1816. These laws were penal in nature and served 
the double purpose of ensuring the integrity of the articles sub- 
ject to them and of furnishing inland revenue. The enforcement 
was left in the hands of revenue officers. 

Dr. Arthur H. Hassall was one of the first to utilize the micro- 
scope to detect adulteration. In 1850 he demonstrated that 
adulteration of coffee with chicory could be determined by this 
method, and he was commissioned by Thomas Wakley (1795- 
1862), owner of the Lancet, to extend his examination to other 
articles of food. Hassall’s findings were published as reports of 
the Lancet Analytical Sanitary commission. Adulteration was 
found to be rampant, and scarcely any common foodstuff was 
found which was not adulterated. These disclosures and the pres- 
sure of public opinion resulted in the appointment of a parlia- 
mentary committee in 1855, an ^ ™ i860 the first act that dealt 
directly with the adulteration of food, known as the Adulteration 
of Food and Drink act, was passed. This act did not provide a 
clear-cut procedure for its enforcement nor did it provide for a 
responsible enforcing body. As a result this act, though praise- 
worthy in intent, was wholly ineffective. The Adulteration of 
Food and Drugs act (1872) provided for the purchase of samples 
by inspectors and the analysis of such samples by analysts. Penal- 
ties were prescribed: a fine of £50 for the sale of an injurious food 
and six months’ imprisonment at hard labour for a second offense. 
This act defined an adulterated article as “any article of food or 
drink or any drug mixed with any other substances, with intent 
fraudulently to increase its weight or bulk, without declaration 
of such admixture to any purchaser thereof before delivering the 
same.” In essence this definition is that followed in subsequent 
acts. Little attention was paid to this act outside of London and 
a few small towns, but cases which did arise under the act soon 
revealed weaknesses and defects which occasioned complaints 
Among the difficulties complained of were the differences in 
interpretation of the definition of adulteration by various courts 
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and by different analysts, and the severity of the penalties im- 
posed for minor deviations from the law. 

The Sale of Food and Drugs act, 1875, attempted to correct 
the defects of the earlier law. This act avoided the term “adulter- 
ation” and attempted to define with some precision prohibited 
practices. It provided for the compulsory appointment of analysts 
in the City of London, the vestries, county quarter sessions and 
town councils or boroughs having separate police establishments. 
Conflicting decisions in the courts, lack of uniform regulations 
with respect to sampling and analysis led to endless disputes and 
considerable injustice in its operation. Since dairy products con- 
stituted one of the principal classes of food subject to adultera- 
tion, the bulk of the early cases under this act dealt with these 
products Furthermore, during the decade following the passage 
of the act, a multitude of butter substitutes made their appear- 
ance, and the anguished cries of the dairy industry resulted in the 
passage of the Margarine act of 1887, which provided for distinc- 
tive labelling of butter substitutes. 

The need for precise legal standards or definitions for articles 
of food was apparent in the conflicting decisions of the courts and 
varied interpretations placed by different analysts on their find- 
ings. In 1894 a select committee was appointed to consider the 
defects of the act of 1875 and recommend remedial measures Its 
recommendations resulted in the Sale of Foods and Drugs act of 
1899, which, unfortunately, was not comprehensive but merely 
amended and added to the original statute. Subsequently, various 
amendments designed to strengthen or clarify the provisions of 
these various laws were enacted. 

The Sale of Food and Drugs act, 1875, was the first compre- 
hensive legislation dealing with adulteration. Many of the older 
statutes, particularly the Adulteration of Coffee act, 1718, the 
Adulteration of Tea and Coffee act, 1724, the Adulteration of 
Tea act, 1730, and the Adulteration of Tea act, 1776, were de- 
signed more to protect the revenue than to protect the public 
from fraud and danger to health. In fact it was not until the 
Bread act, 1836, that a definite departure was made from revenue 
protection to the protection of the health of the community. 

The multiplicity of acts relating to adulteration and the need 
for revision of the act of 1875 led to the Food and Drugs act, 1928. 
This act consolidated and repealed the four principal acts bearing 
the title Sale of Food and Drugs acts; namely, those of 1875, 
1879, J &99 and 1927, and the two Margarine and Butter acts of 
1887 and 1907. The 1928 act placed responsibility for adminis- 
tration and enforcement of the law on the local authorities, des- 
ignated “food and drug authorities,” who appointed “sampling 
officers” and public analysts whose duty was to detect violations 
and present evidence. The penalties invoked for violation were 
quasicriminal in nature but did not relieve the offender from his 
ordinary liabilities at common law or under the law of contract. 

Unfortunately, the 1928 act only partially relieved the con- 
fusion. Purveyors of foods were still subject to a dozen or more 
special laws and regulations, some dealing directly with adultera- 
tion, others passed as agriculture acts and still others falling in the 
general category of public health laws. Parliament was again 
called upon in 1938 to consider additional legislation to consoli- 
date these related laws. In 1938 the Food and Drugs act was 
passed which consolidated, with certain amendments and addi- 
tions, a number of miscellaneous acts relating to food and drugs. 
The acts consolidated were the Food and Drugs (Adulteration) 
act, 1928; the Knackers acts, 1786 and 1844; the Bread act, 1836; 
part of the Public Health act, 1875; the Milk and Dairies (Con- 
solidation) act, 1915; the Milk and Dairies (Amendment) act, 
1922; the Artificial Cream act, 1929; and part of the Public 
Health (London) act, 1936. 

This act dealt principally with foods and was divided into six 
parts: part I dealt with the composition of food and drugs, un- 
sound food, measures to prevent the contamination of food, 
notification of food poisoning and sale of meat from knackers’ 
yards; part II with milk, dairies and artificial cream; part III 
related to bread, fiour, margarine, butter, ice cream, horseflesh 
and shellfish; part IV to the importation of food; part V dealt 
with markets, slaughterhouses and cold-air stores and part VI with 


administration of the act, legal proceedings and other miscellaneous 
matters. 

The Food and Drugs act, 1938, like its predecessors, did not 
define adulteration per se, but prohibited the addition of sub- 
stances to foods so as to render the food injurious to health and 
prohibited the addition of any substance to a drug so as to affect 
injuriously its quality or potency. The act further prohibited the 
abstraction of any constituent of a food so as to affect injuriously 
the nature, substance or quality of the food, except that such 
altered food could be sold if the purchaser was advised of the 
alteration and the food complied with pertinent regulations gov- 
erning food standards. Considerable attention was devoted to 
prescribing sanitary facilities in food-handling establishments and 
to prohibiting practices which might result in contamination of 
the food with filth, spoilage or other changes which might adversely 
affect its quality. Authority was provided for inspection, sam- 
pling and analysis of food; and penalties for violations of the 
statute and regulations were set forth. Medical practitioners 
were required to report in detail to the local authorities all cases 
of suspected food poisoning, and the appropriate local medical 
officers required to make suitable investigations of all such cases, 
placing the suspected food under an embargo until the investiga- 
tion was completed 

Milk and other dairy products were dealt with at length in Jibe 
act of 1938. The minister of agriculture and fisheries was em- 
powered to promulgate regulations defining adulteration of milk 
and the councils of counties and county boroughs to enforce the 
act, except in London where this power was placed in the hands 
of the food and drug authorities. 

The enforcement of the Food and Drugs act, 1938, rested with 
the various local authorities and food and drug authorities, as 
defined in section 64. These authorities were, in general, the local 
county or borough councils. They were required to appoint 
qualified public analysts and provide facilities for bacteriological 
and other examinations of samples of food and drugs. Penalties 
were provided for violations of the act and legal procedure for 
prosecutions, appeals and other punitive measures were outlined. 

Legislation in the United States, — -The earliest enactment 
of the U.S. congress dealing with adulteration was the Flour In- 
spection Act for the County of Alexandria, in the District of 
Columbia, passed in 1824. Subsequently, congress enacted other 
local food and drug laws which applied principally to the District 
of Columbia and dealt with individual foods or drugs. The first 
general statute enacted by congress which dealt with adulteration 
was the Edwards bill of 1848 prohibiting the importation of 
adulterated drugs. It was not until 1890 that a similar bill, the 
Edmunds bill, prohibiting the importation of adulterated food, 
was enacted. 

In r 880 a concerted attempt was made to enact legislation regu- 
lating interstate traffic in foods and drugs. Between 1880 and 
1906 a total of 103 bills were introduced into congress, none of 
which was passed by both houses; but their various provisions set 
a pattern for the legislation which culminated in the Food and 
Drugs act of 1906. The factors responsible for the enactment 
of this act stemmed from a long series of investigations of adulter- 
ation of foods and drugs started by the department of agriculture 
in 1879. * n lSSo Peter Collier, then chief chemist of the division 
of chemistry of the department of agriculture, recommended the 
enactment of a national food and drug law. He stated: “A law, 
carefully framed, is greatly needed in this country, where adultera- 
tion and substitution are every day practised.” He further ob- 
served: “Laws should be made and vigorously enforced making 
the adulteration of foods and medicines a criminal offense. Where 
life and health are at stake, no specious arguments should prevent 
the speedy punishment of those unscrupulous men who are will- 
ing, for the sake of gain, to endanger the health of unsuspecting 
purchasers.” 

The man whose spectacular investigations so aroused public 
opinion that legislation was actively considered by congress was 
Dr. Harvey W. Wiley. Wiley became head of the division of 
chemistry in 1883 and immediately began a series of investigations 
on adulteration culminating in a series of reports characterized 
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by Pres. Grover Cleveland in 1888 as “the most complete treatise 
on that subject that has ever been published in any country.” 
These investigations included a basic study of the addition of 
preservatives, colours and other substances to food and a study 
of methods to analyze foods and determine their adulteration. 
He organized among members of the bureau of chemistry (for- 
merly the division of chemistry) the “poison squad” to which pre- 
servatives and other suspected adulterants were fed in order to 
determine their dietary value and harmful effects. Wiley also 
instituted a popular crusade, lecturing and writing for the popular 
press, organizing national pure food congresses and using every 
available means to arouse public opinion to promote legislation. 
So successful were his efforts that the Food and Drugs act was 
passed by congress by an overwhelming vote and signed by Pres. 
Theodore Roosevelt on June 30, 1906. 

The act of 1906 set forth in rather specific language a statutory 
definition of adulteration. In the case of drugs recognized in the 
United States Pharmacopoeia or National Formulary , the stand- 
ards set forth in these compendia were made yardsticks whereby 
the drugs were measured. Unfortunately, the act went on to 
specify that drugs could differ from these standards and not be 
deemed adulterated if the standard of strength, quality or purity 
were plainly stated on the label. Hence, persons ignorant of the 
significance of the standards could still purchase inferior articles, 
believing them to be of standard strength or quality. If a drug 
was not recognized in one of the official compendia, it was deemed 
to be adulterated if its strength or purity fell below the professed 
standard or quality under which it was sold. This provision was 
also open to abuse since it was not illegal to place two, three or 
more times the stated amounts of the ingredients in a drug prepara- 
tion. In the case of potent or toxic drugs, serious reactions or 
poisoning could, and occasionally did, occur. 

Confectionery was prohibited from containing terra alba, 
barytes, talc, chrome yellow or other mineral substances, or poi- 
sonous colour, flavour or other ingredients detrimental to health, 
or any vinous malt, spirituous liquor or compound or narcotic 
drug. Prior to the enactment of this law, the substances men- 
tioned had been common adulterants of candy, and many children 
had been harmed or died as a result of consuming adulterated 
confections. 

The adulteration of food was defined to prohibit the addition 
of substances which might reduce or lower or injuriously affect 
the quality or strength of the food; prohibit substitution, in whole 
or in part, of any substance; prohibit the abstraction of valuable 
constituents; prohibit the use of colour, coatings or other devices 
designed to conceal damage or inferiority; prohibit the addition 
of poisonous or deleterious ingredients; and prohibit filth and 
decomposition in food products. 

Although these provisions seemed adequate in 1906, it soon 
became apparent that unscrupulous manufacturers could circum- 
vent the purpose of the statute. For instance, foods which con- 
tained poisons which were natural ones rather than added during 
the course of production, processing or manufacture were exempt 
from punitive action. Foods which might become contaminated 
with dangerous disease organisms could be shipped with impunity 
if it could be shown that no filth or decomposition were present. 
One of the most serious loopholes in the law was the so-called 
“distinctive name” provision which provided that a food not 
containing an added poisonous or deleterious substance would 
not be deemed adulterated if sold under its own distinctive name. 
All an unscrupulous manufacturer needed to do was to adopt a 
distinctive name for the article; and he could, within limits, 
formulate any mixture he wished, vary the composition from day 
to day if he so desired and otherwise defraud the purchaser with 
impunity. This became a common practice in some quarters of 
the food industry. 

The penalties provided by the statute for violation of its pro- 
visions were of two kinds. A criminal provision in section 2 pro- 
vided a maximum fine of $200 for a first offense for interstate ship- 
ment of an adulterated or misbranded food or drug or the receipt 
thereof and the delivery or offer of delivery in the original un- 
broken package for pay or otherwise of the adulterated or mis- 
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branded article. Subsequent offenses carried a maximum penalty 
of $300 or a year's imprisonment or both. 

Section 10 provided for the seizure of interstate shipments oi 
adulterated or misbranded articles by the United States marshal 
upon court order issued on a writ of monition attested by the 
United States attorney. This crocecUrc removed the ^ offending 
articles from the channels of commerce pending litigation of ^the 
issues involved. The seizure provisions were directed against 
the offending goods, and the responsible person or persons could 
ignore the entire procedure if they so chose. No penalty, other 
than loss of the goods by condemnation and such unfavourable 
publicity as might occur, was assessed against the person or firm 
responsible for the violation. The penalty provided by the crim- 
inal statute was nominal in character, and some firms regarded 
it in the light of a license fee to do an illegal business. 

Although the Food and Drugs act was amended several times 
during the 32 years it was in force, these amendments did not 
alter materially the provisions dealing with adulteration. The 
defects already mentioned and others relating to the misbranding 
provisions of the law became more serious as technological develop- 
ments in the food industry and the pharmaceutical industry cre- 
ated problems not contemplated by the framers of the original 
act. The development of a wide variety of packaged, prepared, 
preserved and canned foods created numerous opportunities for 
fraudulent practices not covered by the existing laws; and these 
opportunities were quickly seized upon and exploited by the less 
scrupulous dealers. New' and more potent drugs were discovered 
and their control required greater technical skill; their potential- 
ities for harm, if improperly prepared, labelled or distributed, in- 
creased enormously. The act of 1906 was found to be inadequate 
to cope with these modern developments. 

Beginning about 1933 a series of bills was introduced in con- 
gress under the sponsorship of Sen. Royal S. Copeland of New 
York, providing an entirely new food and drug law 7 . Although 
considerable support for new legislation was received from con- 
sumer groups and the department of agriculture, a powerful lobby 
prevented the passage of any bill to alter the Food and Drugs act, 
and it was not until a major tragedy occurred in 1937 that 
public opinion became sufficiently aroused to force congress to 
enact remedial legislation. 

During Sept, and Oct. 1937 at least 73 persons died after tak- 
ing a drug knowm as “Elixir Sulfanilamide.” According to the U.S. 
Pharmacopoeia , an elixir is an alcoholic solution, but the product 
distributed as “Elixir Sulfanilamide” consisted of sulfanilamide 
dissolved in diethylene glycol, a poison which produces profound 
kidney and liver damage. The Food and Drugs act contained mo 
provisions prohibiting the distribution of poisonous or dangerous 
drugs. The definition of adulteration did not encompass the 
sophistication of this product, and it was only because the manu- 
facturer chose to call this mixture an “elixir” rather than a “solu- 
tion” that the Food and Drug administration could remove the 
offending article from the channels of commerce. This tragedy 
was widely publicized and was one of the important factors in 
securing enactment of the Federal Food, Drug and Cosmetic act 
which became law on June 25, 1938. 

The Federal Food, Drug and Cosmetic act contained many pro- 
visions not found in its predecessor. It prohibited foods danger- 
ous to health; it also prohibited foods, drugs or cosmetics in 
insanitary containers or contaminated because of insanitary con- 
ditions of preparation. Under the old law dangerous foods were 
prohibited only when the danger came from an added ingredient. 
Under the new law the food was prohibited if the dangerous in- 
gredient was contained in the food. 

Added poisons in food were permitted if addition was necessary 
in good manufacturing practice, and if the amount added was 
within tolerances established by the federal security administrator. 
Metallic trinkets and nonnutritive substances in confectionery 
were forbidden. The distinctive name and “compound” exemp- 
tion of the 1906 act were omitted; hence foods with distinctive 
names were not exempt from adulteration or misbranding pro- 
visions of the act. Druyc to amon g those 0 f_ 
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Homeopathic Pharmacopoeia or National Formulary had to have 
listed on their labels any differences of strength, quality or purity 
from the official standards laid down by these compendia. Slack 
filling of containers was prohibited and deceptive containers were 
prohibited. 

The penalties for violation of the provisions of the new act 
were substantially increased over the old law and included seizure 
of the offending article, criminal prosecution of the responsible 
shipper with maximum penalties of a fine of $1,000 or a year in 
jail, or both, for each violation charged; and in the case of in- 
tentional fraud or a second offense, a fine as high as $10,000 or 
a jail sentence of three years or both could be imposed. In addi- 
tion, the courts were empowered to issue injunctions restraining 
persons from further violations of the act. 

The enforcement of the Federal Food, Drug and Cosmetic act 
rested with the administrator of the Federal Security agency. An 
integral part of this organization is the Food and Drug administra- 
tion, headed by a commissioner, an associate commissioner and 
one or more assistant commissioners. In order to detect violations 
and to enforce the law more effectively, the United States was 
divided into three inspection districts with offices in New 
York city, Chicago and San Francisco. These districts were 
abandoned in 1948 and their administrative functions transferred 
to Washington Inspection stations consisting of offices and labo- 
ratories with a staff of inspectors, chemists and administrative 
personnel were set up in Atlanta, Baltimore, Boston, Buffalo, New 
York, Philadelphia, Chicago, Cincinnati, Kansas City, St. Louis, 
Minneapolis, New Orleans, Denver, Los Angeles, San Francisco 
and Seattle. In Washington, D.C., were located the administra- 
tive offices and certain technical divisions and their laboratories, 
comprising the cosmetic division, food division, chemistry divi- 
sion, medical division, microbiological division, division of anti- 
biotics control, division of pharmacology, division of state 
co-operation and the vitamin division. These divisions were 
established to supply technical information needed for the en- 
forcement of the law and for the promulgation of regulations. 

When a violation of the act is suspected, samples of the offend- 
ing goods, together with documentary records showing the inter- 
state character of the shipment, are collected by the inspectors 
and transmitted to the station in the territory in which the ship- 
ment originated. Analysis of the sample may be made at the 
station or by a technical division in Washington. If a violation 
is detected, a recommendation for appropriate action is forwarded 
by the station to the administrative headquarters in Washington. 
If punitive action is warranted, a statement of the facts and a 
recommendation is forwarded to the appropriate U.S. attorney, 
whose duty is to prosecute the case in the district court of the 
United States. Trial by jury may be had upon election by the 
defendant. Appeal from an adverse decision may be made in 
appropriate circumstances to the higher courts by either party. 

ADULTERANTS 

The oldest and most widely used adulterant is water. It is 
cheap, easily procurable and one of the most difficult substances 
to detect, particularly in food products whose natural composi- 
tion is largely water. Milk, in particular, lends itself to adultera- 
tion with water; and in most countries local statutes or ordinances 
have been drafted to prohibit this type of adulteration, usually 
by providing for a minimum butter-fat content of whole milk. 

Preservatives. — The use of preservatives in foods has been 
practised since time immemorial. Smoking, salting or drying 
of foodstuffs in order to preserve them was practised by ancient 
man and is still in use today. The use of chemical preservatives 
received an impetus during the last quarter of the 19th century 
when the growth of large cities necessitated the transportation 
of perishable foods over considerable distances. Modern methods 
of packing and canning removed the need for preservatives in most 
foods, but certain foods still require the addition of some sub- 
stance to retard or prevent natural spoilage. 

^ The use of harmless preservatives to prevent natural decomposi- 
tion of certain foods may usually be regarded as a legitimate trade 
practice and does not result in an adulterated product. Neverthe- 


less, the use of preservatives has been grossly abused, to the detri- 
ment of both the consumer and the legitimate producer The use 
of preservatives to conceal damage or inferiority is condemned 
by most statutes dealing with adulteration The use of toxic or 
potentially harmful chemicals as preserving agents is also subject 
to legal restrictions in most countries. Furthermore, quantities 
of chemical preservatives m one food may be harmless to the con- 
sumer but when added to the quantities found in other foods may 
lead to serious impairment of health. The presence .of a fluorine- 
containing spray residue on apples may not be injurious if the 
quantity is less than five milligrams per pound, but if the consumer 
of the apples lives in an area where the water supply contains 
one milligram of fluorine in the average daily quantity of water 
consumed, mottling of the tooth enamel may occur In this in- 
stance drinking the water without consuming the apples would 
have no deleterious effect. 

Good manufacturing practice may still require the use of pre- 
servatives. Thus, even the most rigid inspection of tomatoes usee 
for catsup cannot prevent the introduction of mould spores mtc 
the product. It is necessary to use a preservative such as sodiurr 
benzoate to prevent the development of mouldy decomposition 
In most areas of the United States apples and pears cannot bt 
grown successfully without the use of insecticidal sprays. Wash 
ing procedures which do not harm the harvested fruit do $0 
remove all of the spray residue. Hence, it was necessary for the 
federal security administrator to establish maximum tolerance; 
for the presence of certain potentially harmful ingredients of in- 
secticidal sprays on these products. 

In considering, therefore, whether the presence of a preserva- 
tive results in the article’s becoming adulterated, one must con- 
sider the nature of the preservative, the amount present, whether 
the use of the preservative could be avoided by good manufactur- 
ing practice and the purpose for which the preservative was 
added. 

Boric Acid. — Formerly widely used, boric add has been largely 
abandoned as a preservative in both the United States and Great 
Britain. Its use is deleterious to the consumer, and it has been 
used in foods for which no preservative was needed if satis- 
factory manufacturing procedures were followed. Boric acid or 
borax has been used as a preservative in butter, cream, ham, 
sausages, potted meats, cured fish and in home-canned fruits and 
vegetables. It is not an especially effective preservative and will 
not hide any traces of decomposition which have already taken 
place. Its use is unnecessary since the foods to which it has been 
added can be adequately protected from decomposition by careful 
preparation and adequate processing during manufacture. 

Although large single doses of boric acid or borax may be in- 
gested with impunity, smaller doses taken over a long period of 
time may produce deleterious effects. Amounts of one-half gram 
of boric acid are harmless, but larger doses, from two to five grams 
or more, may produce a gastroenteritis, kidney damage and col- 
lapse. The continued daily consumption of amounts as low as 
one-half gram, amounts which could conceivably be ingested dur- 
ing the winter months by a person subsisting on preserved foods, 
may lead to digestive disturbances, loss of weight and interfer- 
ence with absorption of protein and fat. The action of boric 
acid is cumulative and the symptoms are insidious. Doubtless 
many cases of chronic boric acid poisoning have gone undetected 
because of the vague nature of the symptoms. In persons with 
gastrointestinal disease or kidney disease, the effects of boric acid 
are intensified. 

Formaldehyde. — Although wholly unsuited for food preserva- 
tion, formaldehyde was at one time used as a preservative for 
milk. By mid-2oth century, its use had been prohibited in most 
countries. Although it is an efficient antiseptic, it is quite irritant 
to mucous membranes and ingestion; even small quantities may 
lead to severe burning, gastritis and diarrhoea. 

Salicylic Acid. — Salicylic acid in a concentration of 1 to 1,000 
will inhibit the growth of moulds and yeasts. It has been used 
mainly in foods and beverages containing sugar and was used more 
extensively in Great Britain than in the United States, where 
benzoic acid or sodium benzoate became more popular. In the 



ADULTERATION 


quantities usually employed — -namely 120 mg per pound in jams 
and o 5 g per gallon in beverages — deleterious effects were not 
observed In large quantities, salicylic acid and its derivatives 
produce sedation and analgesia; but, unfortunately, nearly 60% 
of the persons to whom it is administered may show signs of sail- 
cylism which consist of tinmtis, deafness, headache, nausea and 
cardiovascular disturbances. Furthermore, many individuals show 
an idiosyncrasy to the salicylates which is often manifested by an 
urticaria and digestive disturbances, even following small amounts. 
Free salicylic acid may produce a mild gastritis because of its 
irritant properties 

Benzoic Acid. — Closely related chemically to salicylic acid, 
benzoic acid, sodium benzoate and organic esters of benzoic acid 
have been employed extensively in the United States as preserva- 
tives Jams, jellies and catsup are the principal foods in which 
these preservatives are used. The amounts usually employed are 
innocuous, and these substances are considerably less harmful 
than the salicylates. 

Propionic Acid. — The discovery that certain fatty acids are 
effective fungicidal agents led to their employment as mould in- 
hibitors in food products. Because of its occurrence m natural 
foods and because of its innocuousness, propionic acid and its 
salt, sodium propionate, have been employed in the baking in- 
dustry to inhibit mould growth in bread and pastries. Although 
this preservative is relatively harmless, its use may permit the 
unscrupulous dealer to sell old bread as fresh. It is principally 
on economic grounds that the use of propionic acid is frowned 
upon by regulatory authorities. 

Sulphurous Acid. — Sulphurous acid, applied in the form of 
sulphur dioxide, was formerly used to preserve meat, beer, juices 
and dried fruits. Except in preserving dried fruits, the use of 
sulphurous acid or sulphur dioxide was superseded by other more 
efficient methods of preservation. In large quantities sulphurous 
acid or the sulphites may produce nephritis, but such quantities 
would not ordinarily be found in preserved foods and beverages. 

Monochloracetic Acid. — About 1943 the citrus fruit growers 
of the United States discovered that monochloracetic acid in 
relatively small amounts would serve as an efficient preservative 
and stabilizer for citrus juices. Overripened fruit and fruit other- 
wise unfit for use could be converted into juice and its inferiority 
concealed to some extent by the use of preservatives Mono- 
chloracetic acid was found to be deleterious, and in 1945 an 
epidemic of vomiting and diarrhoea occurred which was associated 
with the drinking of an orange-type beverage containing this 
preservative. Its use in the United States was prohibited by the 
federal Food and Drug administration. 

Thiourea. — Thiourea is an effective antioxidant and has been 
employed in pharmaceutical preparations, particularly in ampuled 
solutions of readily oxidizable drugs as a stabilizer. In 1944 and 
1945 experiments by the citrus industry showed that dipping the 
fruit or spraying it with solutions containing 1 % or 2% thiourea 
would prevent deterioration and preserve the vitamin C content. 
Unfortunately, it was discovered that the thiourea penetrated 
the skin of the fruit and, since it is a potentially toxic substance 
which inhibits bodily oxidation processes and degreases the func- 
tional activity of the thyroid, its use was proscribed by the Food 
and Drug administration. 

Spray Residues. — The economical production of certain fruits 
such as apples, pears and peaches requires the use of in- 
secticidal sprays to prevent damage to the crop by insect pests. 
Under optimum conditions it is not possible to remove all traces of 
the spray by washing or other means. However, it is possible, 
by proper procedures, to reduce the quantity of spray residue to 
levels which will not be injurious to the consumer. The prin- 
cipal substances used as insecticidal sprays are lead and arsenic 
in the form of lead arsenate, fluorine in the form of cryolite, 
DDT and other organic compounds such as parathion and benzene 
hexachloride. All these substances are poisonous if ingested; ex- 
traordinary precautions must be taken to keep the concentrations 
in foods below toxic levels; and, in most cases, none should be 
present in the finished product. The administrator of the Federal 
Security agency was empowered under the Federal Food, Drug 
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and Cosmetic act to establish tolerances for poisonous substances 
when such substances cannot be avoided by good manufacturing 
practice In 1944 an order was issued by the administrator es- 
tablishing a tolerance for fluorine remaining as a spray residue 
on apples and pears of seven milligrams per kilogram of Fruit- 

Informal tolerances for lead and aisenic spray . residues were 
announced by the Food and Drug administration in 1940- The 
administration stated that it would not take action against prod- 
ucts in which the concentration of lead was o 025 gr. per pound or 
less and in which the concentration of arsenic was 001 gr. per 
pound or less. In 1945 the Food and Drug administration an- 
nounced that no action would be taken against products contain- 
ing DDT as a spray residue, provided the concentration of DDT 
did not exceed seven milligrams per kilogram of fruit. 

Other Adulter an is. — Although a wide variety of substances 
have been used by the unscrupulous to adulterate or debase foods, 
those employed successfully to any great extent are limited in 
number because of the ease with which many adulterants may 
be detected. During World War I and World War II, shortages 
of many essential foodstuffs developed, particularly sugar, fats 
and oils. The demand for these substances was met by profiteer- 
ing manufacturers with a variety of cheap substitutes 

Mineral oil was used to replace vegetable oil in salad dressings 
and other products in which the consumer would have difficulty in 
detecting the substitution. Some dealers sought to escape the 
penalties of the law by offering the products for special dietary 
use and extolling their virtues as nonfattening or as aids in re- 
ducing. The two principal objections to the substitution of min- 
eral oil for vegetable oil are the nonnutritious nature of the min- 
eral oil and the interference with the absorption of fat-soluble 
vitamins, particularly vitamins A and K, from the digestive tract. 
The use of mineral oil in foods was banned by the federal Food 
and Drug administration 

Saccharin or other nonnutritive sweetening agents have been 
substituted for sugar in beverages, jams and other naturally sweet 
products. Although there is no evidence that small quantities of 
saccharin used are harmful, the loss of food value of sugar is 
of course economically and nutritionally harmful to the consumer. 

Coffee became scarce during World War II, and a variety of 
substances were substituted in whole or in part for this material 
Ground chick peas or ground cereals were the most frequent sub- 
stitutes, often mixed with a little genuine coffee to provide a 
faint coffee-like aroma. Tea also has been subject to adulteration. 
In the United States during World War II, green tea was oc- 
casionally found to be nothing but dried grass. Other weeds, 
barks and plants were used to substitute for or “extend” the short 
supplies of tea. Shortages of chocolate and cocoa resulted in the 
adulteration of these products with ground cocoa shells and crude 
fibre. Starch was also used as an extender. 

Drugs do not lend themselves readily to the same type of 
adulteration as does food. The usual complaint against drugs lies 
in deviations from standards of strength, quality or purity. Sub- 
stitution of ingredients seldom occurs. However, in 1944 and 
1945 it was discovered that a group of manufacturers of female 
sex hormones in New York city had devised a method of ex- 
ploiting the premium price paid for natural estrogens. Natural 
estrogens consist largely of estrone with very small amounts of 
estradiol. Estradiol has from five to ten times the estrogenic 
activity of estrone and may be obtained from estrone by chem- 
ical reduction. Manufacturers were selling as natural estrogens, 
estradiol, made by reducing estrone, to which had been added 
an inert substance, cholesterol, to reduce the potency to that ex- 
pected for natural estrogens. A given batch of natural estrogens 
then supplied from five to ten times as much of the adulterated 
product, and the substitution was extremely difficult to detect 
because of the close chemical and physiologic similarities of the 
products. This fraud was discovered and stopped by legal action 
of the Food and Drug administration. 

Colouring Matter. — Artificial colours have both legitimate and 
illegitimate uses. Harmless colours are frequently used in con- 
fections, pastries and ice cream ; and if their presence is declared, 
no deception of the consumer results, 'However, when an artificial 
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colour is used to mask inferiority or to imitate a superior and 
more costly article, the product must be considered adulterated. 

Before modem methods of canning and quick freezing, fruits 
and vegetables were often treated with dyes or similar substances 
to restore the natural colour lost in processing. Such practices 
became rare, however, and are usually condemned by the author- 
ities Milk has been coloured with annatto, tumeric and carrot 
juice to give it a creamy appearance, but most state laws prohibit 
this practice 

Vegetable dyes are usually harmless, but their colours are often 
hrmermcre-t and may be altered by processing. Coal tar or 
a mure cV«. = are most frequently used for food colouring _ Many 
of these dyes are harmless; but some are potentially toxic, and 
their use is prohibited by law. Among the toxic dyes may be 
mentioned the paraphenylene diamine derivatives which may cause 
oedema of the face, throat and chest as well as severe skin rashes, 
and certain carcinogenic dyes such as butter yellow which was 
shown to cause cancer of the liver in experimental animals. ^ In 
the United States all coal tar dyes must be certified as harmless 
by the Food and Drug administration before use. 

ARTICLES ADULTERATED 

Although almost all foods lend themselves to some form of 
adulteration, certain foods, because of their economic importance, 
have been subject to this practice to a greater extent than others. 
A few typical modern examples are mentioned below. 

Milk. — Four principal types of adulteration have been prac- 
tised with respect to milk — addition of water, abstraction of but- 
ter fat in the form of cream, addition of a preservative and addi- 
tion of colouring matter. The composition of whole milk is 
usually established by local authorities, and these forms of adult- 
eration are universally prohibited. Addition of wafer and abstrac- 
tion of butter fat may be readily detected by determinations of 
butter fat. Most localities require milk to contain at least 3% 
butter fat, although during certain seasons of the year some cows 
will give milk of a lower fat content. Large dairies make it a 
practice to blend milk so that the resultant product always has 
the same butter-fat content. Thus, rich creamy milk may be 
added to a milk low in fat to raise it to standard. 

Butter. — Butter, like milk, is most often adulterated by ab- 
straction of fat In the United States, butter is required to have 
a minimum fat content of 80%. Butter is also subject to adulter- 
ation with mould and filth. This occurs when dirty, partially 
decomposed or otherwise unfit cream is used in making butter. 
Such adulteration can usually only be detected by microscopic 
examination. 

Fats and Oils. — Lard was subject to widespread adulteration 
between 1880 and 1890 when U.S. lard imported into England 
was found to consist largely of a mixture of real lard with cotton- 
seed oil and beef-stearine. Other vegetable fats, such as maize 
oil, have been used to adulterate lard. Olive oil was frequently 
found to be adulterated during World War II, and products sold 
as olive oil often contained nothing but cottonseed or com oil. 
Occasionally, even mineral oil was substituted in part for the 
vegetable ‘oil. Salad dressings and other products composed 
chiefly of fats and oils have been the subject of fraudulent sub- 
stitutions, such as the substitution of mineral oil for vegetable oils 
in these products. 

Flour and Bread.— Bread is rarely adulterated in either the 
United States or England. Flour is often bleached by chemical 
means, the chief agents used being nitrogen peroxide, benzoyl 
peroxide, chlorine, bromine, nitrogen trichloride, acid calcium 
phosphate, acid ammonium phosphate and persulphates. Cer- 
tain of these agents are objectionable because of the poisonous 
residues which may be left in the flour and because of their marked 
destruction of essential nutriments. Chlorine, nitrogen peroxide 
and benzoyl peroxide are among the bleaching agents to which 
objection has been made. 

Because the production of white flour results in the loss of 
certain vitamins and minerals, encouragement has been given 
producers to restore the lost constituents. Under authority of the 
food standards section of the Federal Food, Drug and Cosmetic 


act the federal security administrator established standards for 
the enrichment of wheat flcj- — cviTr.g for f he addition of the 

following substances in the _ dc\:oo. 



Milligrams per Pound | 


Minimum 

Maximum j 

Thiamin 

2 0 

*S 

Riboflavin . • • 

1 2 

i 5 j 

Niacm or niacin amide 

16.0 

20 0 \ 

Iron 

1 3 0 

16 5 | 

Calcium . 

500 0 

1,5000 - ( 


“Enriched” flour must contain these ingredients in the quantities 
stated; but the addition of other ingredients, not mentioned m 
the standards, is prohibited even though they may be nutritious 

Tea.— Instances of adulteration of tea have already been cited 
In the United States all tea is examined at the time of import and 
adulterated tea is refused entry. Although common at the turn 
of the 20th century, adulteration of tea later became rare. 

Coffee.— Coffee beans are seldom adulterated, but ground coffee 
lends itself to the fraudulent addition of extenders, substitutes 
or other adulterants. Chicory, dried peas, caramel and other sub- 
stances were used to stretch rationed supplies during World War II 

Cocoa and Chocolate. — Starch in the form of sago flour or 
arrowroot has been used to adulterate cocoa powder. Red oxide 
of iron is added to colour the adulterated product and make it 
appear genuine. Cocoa shells, finely ground or pulverized fibre, 
are also used to adulterate cocoa. 

Beet. — Beer was the subject of a famous instance of adultera- 
tion which resulted in important legislation in England. In June 
1900 there occurred, mainly in the Midlands but also m other 
parts of England and Wales, an outbreak of an illness variously 
described as alcoholism, peripheral neuritis or multiple neuritis 
About 6,000 persons were affected, of whom about 70 died All 
were beer drinkers; and, after considerable time, Dr E. S. Rey- 
nolds of Manchester discovered dangerous quantities of arsenic 
in the beer. The brewing sugars used by the affected breweries 
all came from a single source This supplier used sulphuric acid 
made from highly arsenical iron pyrites during the manufacture 
of the sugar, and the resultant product was often contaminated 
with as much as four grains of arsenic per pound. 

Vinegar.— The principal adulterant of vinegar is acetic acid. 
Vinegars may be malt or cider vinegars and may be flavoured with 
herbs such as tarragon. Formerly, much cider vinegar was merely 
dilute acetic acid, but such forms of adulteration are no longer 
widely practised. 

Baby Foods. — Fruits and vegetables intended for infant feed- 
ing are chopped and passed through strainers. This so alters their 
appearance that adulteration by substitution of an inferior grade 
of produce is difficult to detect. In the case of string beans, 
carrots, beets and certain other vegetables, microscopic exami- 
nation may reveal a high proportion of fibrous material, indicating 
overripe or inferior grades of produce. Bacteriologic and other 
tests may occasionally reveal the presence of mould or other 
contamination. Fortunately, vigilance on the part of food and 
drug authorities keeps this form of adulteration to a minimum. 

Confections. — Candy has been subject to several forms of 
adulteration. The chocolate of chocolate coatings is frequently 
adulterated with paraffin, gelatin or some other cheap extender. 
Beet sugar or com syrup is frequently substituted for cane sugar. 
Starch, gelatin and other substances may be added to fillers in 
excessive quantities. 

Although not strictly a confection, popcorn was the subject of 
a novel form of adulteration in 1945. A brand of popcorn, widely 
distributed in the middle western United States, was found to 
have as much as half its weight made up of mineral oil. Seizure 
of the product and prosecution of the shipper effectively halted 
this form of adulteration. 

Nonalcoholic Beverages. — Soda water, fruit drinks and 
similar beverages have been the subject of fraudulent adulteration. 
Grape juice preparations that have never seen a grape, orange 
drinks that are orange only in colour and beverages in which 
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saccharin has been substituted for sugar have found their way 
on the market. Fortunately, however, the instances of such fraud- 
ulent acts decreased because of effective law enforcement. 

Other Foods. — Maple syrups have frequently been adulterated 
m two different fashions. Pure maple syrup may contain lead 
derived from the containers used in processing. Modem methods 
of preparation have largely overcome this dangerous form of 
adulteration. On the other hand, not infrequently has a mixture 
of cane or com syrup with artificial maple flavouring been passed 
off as “pure Vermont Maple Syrup.” 

Spices have been subject to adulteration since ancient times 
and unfortunately, this practice continued In 1946, for example, 
shipments of black pepper were found to contain large quantities 
of buckwheat, cottonseed hulls and soybean meal. Horse-radish 
has been found to contain ground parsnips, and cinnamon bark 
derived from anything but cinnamon trees resembled the genuine 
article only in appearance. A shortage of Dutch blue poppy 
seeds in 1945 resulted in the marketing of India white poppy seed 
artificially coloured to simulate the more valuable article 

Drugs.- — Drugs are rarely the subject of deliberate adultera- 
tion although prior to the passage of the Food and Drugs act of 
1906, the United States was flooded with fraudulent cures for the 
“dope habit” which contained large quantities of morphine or 
herein, and with “liquor cures” which were notable for their high 
alcoholic content. Most cases of adulteration in modern times 
result from accident and are infrequent One or two such acci- 
dents may be cited to illustrate the importance of proper manu- 
facturing controls to prevent accidental contamination. 

In late 1940 and early 1941 a large pharmaceutical firm in 
the United States distributed tablets of sulfathiazole which had 
become contaminated with phenobarbital, a powerful sleeping 
drug. At least five persons died directly or indirectly as a result 
of the administration of these tablets. The accident occurred 
through the accidental introduction of several scoops of pheno- 
barbital, which was being manufactured simultaneously with the 
sulfathiazole, into the machine compressing the sulfathiazole 
tablets. As a result of this accident the firm redesigned its 
manufacturing quarters so that it would be physically impossible 
for such an accident to reoccur. 

In 1943 a large chemical house inadvertently labelled a drum of 
cadmium chloride, a poisonous chemical, as calcium chloride. 
This drum was shipped to a bakery which used calcium chloride 
for enriching bread. Fortunately, this mislabelling was discov- 
ered in time to prevent a serious adulteration. 

During World War II a serious shortage of quinine developed 
since most of the world supply had fallen into the hands of the 
Japanese. Efforts were made to secure cinchona bark from South 
America In an effort to capitalize on the demand, unscrupulous 
South American dealers shipped bark from any tree available, 
labelling it “cinchona bark.” It became necessary for the U.S. 
government to send analysts to South America to do spot assays on 
bark submitted for shipment. 

Imported crude botanical drugs may be adulterated. Senna, 
aloes and similar products are sometimes extended by admixture 
with seeds, straw, fibre, leaves and roots from other plants. Since 
such shipments are usually inspected and assayed before being 
passed through customs, the adulteration is detected and entry 
denied. 

For the first time the act of 1938 provided control over adulter- 
ated cosmetics. Serious injury to users had occurred in the late 
1920s and early 1930s from eyelash dyes containing coaTtar dyes. 
The act of 1938 provided, among other things, that coal tar hair 
dyes bear a conspicuous statement on the label warning against 
use in or around the eyes. Poisonous or deleterious ingredients in 
cosmetics were also prohibited. 

Bibliography. — H. A. Toulmin, Jr., A Treatise on the Law of Food, 
Drugs, and Cosmetics (1942) ; New York State Bar Association, Sec- 
tion on Food, Drug and Cosmetic Law, Historic Meeting to Commemo- 
rate Fortieth Anniversary of Original Federal Food and Drugs Act 
(1946) ; Lord Halsbury, Statutes of England (1929-37) ; H. W. Wiley, 
Foods and Their Adulteration (3rd edition, 1917); Food and Drug 
Administration, Microanalytical Division, Microanalysis of Food and 
Drug Products (1944) ; Federal Security Agency, Food and Drug Ad- 
ministration, Annual Reports (1939 et seq.) (Wa. V. W.) 
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AIjULT 32 .Y s the sexual intercourse of a married person with 
another than the offenders husband or wife (from Lat adult e- 
rium ). .Among the Greeks, and in the earlier period of Roman 
law, it was not adultery unless a married woman was the offender. 
The foundation of the later Roman law with regard to adultery 
was the lex luha de adulterhs coercendts passed by Augustus 
about 1 7 b.c (See Dig . 48, 5; Pauli. Rec. Sent. 11. 26; Brisson, 
Ad Leg. ltd de Adult ) (See Divorce.) 

AJDUWA (also called Adowa), in the province of Tigre, 
Ethiopia, 145 mi. northeast of Gondar and 17 mi. east by north 
of Aksum, the ancient capital of Ethiopia. Aduwa, a hill slope 
at an elevation of 6,500 ft., in a rich agricultural district, is an 
important market centre Pop. 6,500 (est ). On a hill about 
2\ mi. northwest of Aduwa are the ruins of Fremona, the head- 
quarters of the Portuguese Jesuits who lived in Ethiopia during 
the 1 6th and 17th centuries. 



Aduwa. capital of tigre, is the chief centre of trade between 

CENTRAL ETHIOPIA AND THE COAST HERE IS SHOWN THE CHURCH OF 
THE SAVIOUR OF THE WORLD 


An Italian invading force was crushed near Aduwa on March 
1, 1896. In Oct. 1935 the Italians evened the score by bombing 
and then capturing the town. It was recaptured by British and 
Ethiopian troops in April 1941. (See Italy: Hist.; Abyssinia. 
Hist.) 

AD VALOREM. The term appropriately used in commerce 
for a duty which is levied by customs authorities on goods or 
commodities “according to value.” An ad valorem duty is the 
opposite of a “specific” duty, which is chargeable on the measure 
or weight of goods. The early English customs tax called “pound- 
age” was an ad valorem duty levied at the rate of one shillin g- in 
the pound, or five per cent. In Great Britain in 1927 the duties, 
commonly called “McKenna Duties,” on motor cars, musical 
instruments, etc., and most of those under the Safeguarding of 
Industries act, were on an ad valorem basis, and duties of this 
description were also levied in several British overseas dominions 
and in the United States of America; in some cases a combined 
specific and ad valorem duty was leviable, particularly in the 
United States. 

The general practice in the United States is that duty is levied 
on the foreign export value, i.e., the actual cost at the place of 
purchase, or the home consumption value in the exporting coun- 
try, whichever is the greater. It is usual to require at the port of 
entry the production of an invoice with full particulars of the 
place where, time when, and the person from whom the goods 
were purchased, and the actual cost of the goods and any charges 
on them. Such invoice has to be countersigned by the U.S. con- 
sular officer for the district from which the goods are actually 
destined for the U.S., i.e., place of consignment, not place of 
shipment. On arrival at the U.S. port of entry the invoice is sworn 
to by the importer. The definite establishment of the dutiable 
value is then derided upon by the appraisers at the port of entry, 
appeal lying to the customs court, formerly the board of general 
appraisers. » 
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In the British overseas dominions ad valorem duties are usually 
assessed on the value of the goods in the home trade of the 
exporting country. In some countries, although nominally ad 
valorem duties are imposed by the tariff, in practice arbitrary 
unit values are fixed, either periodically as in the case of Egypt or 
permanently as in the case of Argentina; the prescribed ad va- 
lorem duty is levied on these arbitrary valuations, thus in effect 
making the duties specific. 

It has been argued that, theoretically, an ad valorem duty is 
preferable to a specific duty, inasmuch as it falls in proper pro- 
portion alike on the high-priced and low-priced grades of a com- 
modity, and no matter how the value of any article fluctuates the 
rate of taxation automatically adjusts itself to the new value. 
This adjustment has been of particular importance in countries 
where the currency has been subject to violent fluctuations or 
where prices have been notably unstable. In practice, however, 
ad valorem duties may lead to great inequalities and are also 
difficult to assess equitably; while the relative value of two com- 
modities may remain relatively unchanged under an ad valorem 
duty, yet owing to the difference in the cost of production, or 
through the different proportions of fixed and circulating capital 
employed in their manufacture, an ad valorem tax will be felt 
much more severely by one commodity than another, from the 
exporter’s point of view. Again, there is always a difficulty in 
obtaining a true valuation of the exported goods, for values from 
their very nature are variable. 

Ad valorem fees are imposed by some countries (mostly Latin 
American) on the consular certification of invoices, which are 
necessary for the clearance of goods through the customs on 
arrival at the port of destination. These range from 2% to 10%. 

The term ad valorem is also used for British stamp duties. By 
the Stamp Act of 1891, certain classes of instruments, eg, bills 
of . , — ve y ances or transfers, leases, mortgages, etc, 

mu.'-* in England with the proper ad valorem duty, 

that is, the duty chargeable according to the value of the subject- 
matter of the particular instrument or writing. {See Safeguard- 
ing of Industry; Stamp Duty; Tariffs.) 

ADVANCED GUAM);, the protective detachment pushed 
forward in advance of an army, or smaller force, moving towards 
the enemy. Although protective in purpose, its action is largely 
offensive in order to fulfil its duties. These are to gain informa- 
tion of the position and strength of the enemy’s main forces, to 
deny similar information to the enemy’s reconnoitring troops, to 
brush aside his advanced detachments and so prevent delay to 
the march of the main body. When the advanced guard eventually 
comes to grips with the real strength of the enemy, it should fix 
him securely in order to allow its own main force to deploy and 
manoeuvre. Gaining time is then as vital as saving time m the 
earlier phase, and for this purpose the advanced guard may have 
to resort to attack, defence, or an alternation of both. 

The role of an advanced guard may be likened to that of an 
outstretched arm of a man moving in the dark. Flank guards and 
rear guards are variations of an advanced guard whose names 
explain their roles. Outposts are a protective detachment to a 
force halted. 

ADVANCEMENT, a term used in English law to describe 
a sum of money or other benefit conferred by a father or a person 
in loco parentis upon a child by blood or adoption for the purpose 
of establishing such child in life. It may be considered thus : 

1. Advancements during a father’s life when the father dies 
intestate. . The law as to this is of very ancient origin but is now 
summed up for our purpose in ss. 47 1 (iii.) and 49 (a) of the 
Administration of Estates Act 1925. By the former, when a person 
who dies intestate has during Ms life paid money or transferred 
property to a child of his by way of advancement, or has settled 
money or property on a child of Ms on such child’s marriage, 
then, if on the parent’s death intestate the cMld is entitled to a 
share of the parent’s estate, the money or property advanced or 
settled is to be taken prima facie as being so paid or settled in 
and towards the satisfaction of such cMld’s share of the estate 
as one of the next of kin, and must be taken into account in 
apportionating the estate among the issue of the intestate. The 


value of the advancement is what it is worth at the m ath ut tre 
intestate. By s. 49 (a), where a testator mes pan m > . 

any benefits given to the issue of the Ust.aor t.a ^ a t 
to be brought into account as if they were adwmrcmiMt- ir ro- 
uting the undisposed of estate among such is*ue 

2. Double portions. The provisions ot s 40 art re.uK ui. 

of the equitable rule against double portion^ to u^es 
-jarU.r intestacy. By that rule, where a father or p™ tr. 
loco parentis by his will leaves a legacy to a child bv blnou or 
adoption and afterwards gives an advancement to sucn umo. 
then if the advancement was of property ot a similar dt^npiion 
to that given by the will, the advancement is prima ;«• to be- 
taken as an ademption, total or pro tamo, ot the iecai> In the 
same way if the deceased has before he made h*s win co\er.„nteu 
to advance a certain sum to the child, then it not haune nunc 
the advancement during his life, he by his will le. % e» a legacy 
to the child, or if he dies intestate and the child ^ entitled _to a 
share of his estate as next of kin, the legacy or the share of the 
estate is to be taken into account in total or pro tamo satisi action 
of the debt due by the covenant. 

3 Formerly advancements out of the capital of property held 
in trust for sale for persons absolutely or contingently entitled 
could only be made by direction of the court. Now the} nid\ 
be made by the trustees at their absolute discretion, provided that 
no more than one half part of the cestui que trust s actual a no 
n~c~errivo -h-rc i? so advanced, that if the person advanced 
v^c- w!> .. ce'eaub'y entitled to a share of the trust property 
the amount advanced shall be taken into account, ^ancl that no 
interest in the trust property taking precedence of his share shall 
be prejudiced by such advancement without the owner's consent 
in writing (see the Trustee Act 1925, s. 32). 

ADVANTAGE, that which gives gain or helps forward in 
any way (Fr. avant , before). It is often contracted to “vantage. 
In some games ( e.g ., lawn tennis) the term “vantage” is used 
technically in scoring. A position which gives a better chance of 
success than its surroundings is called a “vantage ground.” The 
term “point of vantage” is used in sport, also generally, to set 
forth the occupancy, or attainment, of a favourable position for 
competitive operations of whatever sort. 

ADVANTAGE, MECHANICAL* Mechanical advantage 
is obtained by using a macMne which exerts a force greater than 

- v , , . , - force obtained 

the force applied, and is expressed by the ratio J" 

•‘Machine” is here used in its widest sense, the simplest form be- 
ing the lever. (See Mechanics.) 

ADVENT (Lat. Adventus, sc. Redemptoris , “the coming of 
the Saviour”), a holy season of the Christian Church, the period 
of preparation for the celebration of the nativity or Christmas. In 
the Ethiopic Church it lasts from Nov. 11, in other churches from 
the Sunday nearest to Nov. 3a, till Christmas. It is uncertain at 
what date the season began to be observed. A council at Saragossa 
in 380 forbade the faithful to be absent from, church from Dec. 17 
to Epiphany; but the first unquestionable mention of Advent is 
at the Council of Tours (567). It has long been recognized in the 
West as the beginning of the ecclesiastical year. The Roman 
Catholic Church forbids the solemnization of marriage during 
Advent. In many countries Advent was marked by diverse popu- 
lar observances, some of wMch still survive. In some parts of 
England poor women used to carry round the “Advent images,” 
two dolls dressed to represent Christ and the Virgin Mary, visiting 
every household and demanding halfpence. In Normandy the 
farmers still employ cMldren under 12 to run with torches 
through the fields and orchards setting fire to bundles of straw 
to drive out vermin. In Italy the last days of Advent are marked 
by the entry into Rome of the Calabrian pifferari who play bag- 
pipes before the shrines of the Holy Mother (as the shepherds of 
Bethlehem are believed to have done before the infant Saviour). 

ADVENTTSTSj SECOND, members of religious bodies 
whose distinctive feature is a belief in the imminent physical 
return of Jesus Christ. (See also Eschatology.) 

ADVENTITIOUS, coming from outside, in no sense part 
of the substance or circumstance (Lat. adventichs, coming from 
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abroad). . Carlyle called a man’s clothes, or condition of life 
adventitious wrappages,” as being superadded and not a 
natural part of him. In botany the word means “out of the 
usual place, as a root or a bud arising at a point not normal 
for it. 

ADVENTURE, a hazardous enterprise. Thus an “adven- 
turer, from meaning one who takes part in some speculative 
course of action, came to mean one who lived by his wits and a 
person of no character. The word is also used in certain restricted 
legal connections. Joint adventure, for instance, may be distin- 
guished from partnership (qv.). The bill of gross adventure in 
French maritime law is an instrument making a loan on maritime 
security. The word was freely used of mercantile enterprises 
during the colonizing period: hence the title of “Merchant Ad- 
venturers.” ( See Chartered Companies.) 

ADVERB, a part of speech modifying or qualifying an 
adjective, verb or other adverb. According to their function 
they are divided into adverbs of time, place, quantity, manner, 
etc. 

ADVERTISING, the process of disseminating information 
for commercial purposes. Advertisement has existed from early 
times. Traders made themselves known and called attention to 
their products by mural inscriptions before the age of printing : 
a papyrus, discovered at Thebes offering a reward for a runaway 
slate, is reputed to be 3,000 years old 

The public crier, a civic institution in ancient Greece, is not 
yet extinct. In the middle ages the spoken word was almost the 
only mode of publicity in use. The invention of printing ushered 
in the modern period of advertising. The Bodleian library has a 
small poster or broadside by William Caxton, 7m. by sin., adver- 
tising a service-book, “The Pyes of Salisbury Use” for sale at 
the Red Pole in the almonry of Westminster. It was issued in 
1480. Printing alone made possible the transition from simple an- 
nouncement to the system of argument and suggestion which 
constitutes modern advertising, and the medium of this develop- 
ment was the newspaper. The Mercuries or weekly papers some- 
times carried a few advertisements, including the first offerings 
of coffee (1652), chocolate (1657) and tea (1658). 

In June 1666 the London Gazette , No. 62, announced the first 
advertisement-supplement, as follows: “An Advertisement— 
Being daily prest to the publication of Books, Medicines, and 
other things not properly the business of a Paper of Intelli- 
gence. This is to notifie once for all, that we will not charge 
the Gazette with Advertisements, unless they be matter of 
state; but that a Paper of Advertisements will be forthwith 
printed apart, and recommended to the Publick by another hand.” 

In No. 94 of the same journal, published in Oct. 1666, there 
appeared a suggestion that sufferers from the Great Fire of 
London should avail themselves of this means of publicity: 
“Such as have settled in new habitations since the late Fire and 
desire for the convenience of their correspondence to publish 
the place of their present abode, or to give Notice of Goods 
lost or found, may repair to the comer House in Bloomsbury 
on the East Side of the Great Square, before the House of the 
Right Honourable of the Lord Treasurer, where there is care 
taken for the Receipt and Publication of such Advertisements.” 

Clearly, the restriction of the word “advertisement,” which for 
Shakespeare and the translators of the Authorized Version had 
meant information of any kind, to a business announcement was 
in The Tatler of Sept. 14, 1710: 

“It is my custom, in a dearth of News, to entertain myself 
with those Collections of Advertisements that appear at the end 
of all our Publick Prints. . . . Advertisements are of great use 
to the vulgar. First of all, as they are instruments of ambition. 
A man that is by no means big enough for the Gazette may 
easily creep into the advertisements, ... A second use which 
this sort of writings have been turned to of late Years, has been 
the management of Controversy. . . . The inventors of Strops 
for Razors have written against one another in this way for 
several years. The third and last of these writings is to inform 
the World where they may be furnished with almost everything 
that is necessary for Life. If a Man has Pains in His head, 
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Cholic in his Bowels, or spots in his Cloathes, he may here 
meet with proper Cures and Remedies If a Man would recover 
a Wife or a Horse that is stolen or strayed, if be wants new 
Sermons, Electuaries, Asses’ milk, or anything else, either for 
his Body or his Mind, this is the place to look for them in.” 

By the middle of the century, ad *r rising began to be 
complained of, and the stains which u v' w t.cj of that age 
left upon its reputation are not yet quite obliterated. In The 
Idler Jan. 20, 1758, Dr. Johnson has: 

“Advertisements are now so numerous that they are very 
negligently perused, and it is therefore become necessary to 
gam attention by magnificence of promises and by eloquence 
sometimes sublime and sometimes pathetick. Promise, large prom- 
ise, is the soul of an advertisement. I remember a washball that 
had a quality truly wonderful — it gave an exquisite edge to the 
razor! . . . The trade of advertising is now so near to perfec- 
tion that it is not easy to propose any improvement.” 

PSYCHOLOGY OF ADVERTISING 

The psychology of advertising embraces the application of mod- 
ern psychology to the problems of advertising. Every effect has a 
cause : human behaviour is just as susceptible of interpretation in 
terms of cause and effect as are the movements of the heavenly 
bodies. To understand behaviour one needs to understand its 
causes, and to control behaviour one needs to get control of its 
causes. The control of human behaviour in the purchase of goods 
is the ultimate aim of the advertiser. 

Dynamic Psychology has disclosed the driving forces of the 
human machine to be motives, desires, needs and wants. Thus, 
human beings want food and drink, rest and comfort, protection 1 
from danger, comradeship with their fellows, superiority over their 
rivals, etc. The universal presence of these needs or desires guar- 
antees that only relatively slight stimuli need be applied to set the 
human being into action in order to satisfy them. The advertiser, 
knowing these facts, attempts not only to engender action by play- 
ing upon these motives, but also to show that his own product 
will satisfy a fundamental need more effectively than any other 
competing product. We find, therefore, that such a commodity as 
a tooth paste will be offered as a means of satisfying the desire 
for cleanliness, for beauty, for protection from disease, for pres- 
tige, for success in love, or in business. Other things being equal, 
that commodity which stimulates into action the most powerful 
motive will win the market. The use of argument and logic plays 
a minor role in successful present-day advertising in comparison 
with the direct appeal to desire. 

After the proper appeal is chosen the advertiser is faced with the 
necessity of presenting it to his readers most effectively. At every 
step in this process psychological problems are encountered. For 
instance, in order to attract and hold attention the advertisement 
must be different from its neighbours; it must be distinctive. Now, 
distinction of a given amount may be attained in a variety of 
ways and at varying cost, for example, by the use of a large space 
or by associating it with a novel radio program. But when full- 
page advertisements are too common, and the use of a given radio 
technique is too nearly universal, both these devices lose their 
power of grasping the attention. Many other psychological ways 
of making the appeal effective are known, such as the influence 
of a pleasant state of mind, however it may be created, upon the 
memory ; the dependence of the comprehension of a message upon 
the intelligence level of its readers; the dependence of the effec- 
tiveness of the trade names and trade marks of commodities, of 
packages and other containers upon the ability of the reader to 
discriminate between them and those of competitors and imitators. 
All these matters of attention value, of aesthetic quality, of ease of 
comprehension, of freedom from confusion with imitations and 
many others have been measured by methods developed in the 
psychological laboratory. For instance, an adaptation of the 
familiar free association test has been employed to measure the 
influence of years of advertising upon the familiarity of certain 
commodities, trade names and slogans in the minds of the public. 
By presenting a series of commodity names to a sampling of con- 
sumers with the request that they reiyrt the first thing suggested 
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by each, it Isas been possible not only to determine the relative 
familiarity of products in the minds of people, but to analyze some 
of the most important factors that determined their status. On the 
basis of the intelligence surveys that have been made of the popu- 
lation of the U.S., the advertiser can adjust his story so as to be 
intelligible to any desired proportion of the population. Any ad- 
vertising message that is to reach as many as three-fourths of the 
people of the United States must be expressed in the simplest pos- 
sible words, with short uncomplicated sentences and, if printed, 
with the use of pictures whenever feasible. 

Choice of a Medium and a Product. — The choice of the 
medium in which the advertisement shall appear, whether it be 
radio or television, billboard, newspaper, magazine or handbill, 
and the place where it shall appear in that medium are dependent 
upon such psychological factors as attitude and interest Is the 
hurried reader of a morning newspaper in the attitude favourable 
to the purchase of an article, or is the television viewer sitting in 
a comfortable chair at home in the evening in a more appropriate 
attitude? What is the most appropriate time and place to make a 
favourable impression upon the professional man, the financier, 
the merchant or the labourer? 

More fundamental than all of these matters of the choice of an 
appeal and its presentation is the part that psychology may play 
in determining the nature of the actual product to be sold. It is, 
indeed, no longer necessary to guess at the popular taste. It may 
be measured upon a sampling of the buying public. The pleasing- 
ness of a proposed brand of coffee, a pattern of linoleum, a musical 
composition or a perfume, as well as the name that shall be given 
to it, can be, and occasionally is, determined before it is put upon 
the market through the simple process of taking a census of pref- 
erences. 

The technique of measuring such subjective data as prefer- 
ences, likes and dislikes, as developed in the psychological labora- 
tory, is simple and applicable to an almost unlimited range of 
practical business problems. 

Experimental Studies of Advertising Psychology.— -The 
earliest studies of advertising problems dealt with attention and 
how to attract it, as this was considered the primary requisite of 
successful ndve Vising Sivb as how big an advertise- 
ment -hoffi '* 'e be ’ Ky 1. sV/u.n be repeated, what col- 
ours hco ;■ 'ei *j. ** ,a’uc, : ::c r.ini part of the printed page 

attracted the most attention were examined in the psychological 
laboratory (H. Gale, On the Psychology of Advertising; Psycho- 
logical Studies, University of Minnesota, 1900). Problems of the 
memory value of advertising were then attacked as second only in 
importance to attention value. For this purpose the laboratory 
met nods for measuring recall, recognition and retention were 
adopted outright, or in slightly modified form (W. D. Scott, The 
Theory of Advertising , 1903, and H. L. Hollingworth, Advertising 
and Selling ; 1913). The application of the “order of merit 
method” of James Cattell for measuring the value of a whole ad- 
vertisement introduced a long series of researches of this nature, 
which have had a profound effect upon the content of the psy- 
chology of advertising (E. K. Strong, The Relative Merit of Ad- 
vertisements, 1911). 

In later years more complex and less tangible factors af- 
fecting advertising success were subjected to experiment. For 
example, the power of the reader to discriminate among various 
commodities, advertisements, trade names, etc., was tested with 
interesting results (R. H. Paynter, A Psychological Study of 
Trade-Mark Infringement , 1920). The feelings and faint emo- 
tional states aroused by advertisements and their various com- 
ponents together with the factors that create and strengthen 
belief, such as positive and negative suggestion, were also meas- 
ured and evaluated. (See A. T. Poffenberger, Psychology in Ad- 
vertising, 1925.) Radio and television advertising was intensively 
studied by the above techniques or slight modifications of them. 
Such problems as the measurement of entertainment value of a 
program, its effectiveness in making a product known, the meas- 
urement of value of special features of a program, and the de- 
termination of listening habits were partially solved. 

(A. T. P.; X.) 


COLOOT IN ADVERTISING 

Colour in advertising is as old as the painted signs of inns and 
shops. Commercial signs and business announcements cru-ued by 
the artist’s brush go back several centuries The iuhocrapncc 
poster for advertising purposes, as used m tie moce.t. striae, 
started with Jules Cheret about 1S67. In priming t q v * tae h... 
colour advertisement was for a rug, and was prepared b> one of 
the large mail-order houses. The coloured electric sign u»l ov,ea 
close on the development of the incandescent amp about the 
beginning of the 20th century. The coloured tube ligating ( the 
neon vacuum coloured tube) came into vogue aoout 192?. and 
largely revolutionized electrical display signs. 

It was the half-tone engraving, when developed into process 
printing, that made the use of colour practical tor penodicaK 
catalogues, and other forms of printing, but because 01 mecnam- 
cal difficulties it was not until about 1910 that tne use ot colour 
became common in publication advertising. New iridescent^ inks 
that would fuse without blotting out certain^ tones, highl} nk Ku.ee* 
papers, and printing Dresses that would xegister pen ecu\ all had 
to be cevc'Opsc. before colour advertising became practical About 
1920 the first rotary printing press was perfected for process 
coloured productions. Not until 1 937 were the mechanical diffi- 
culties overcome to such an extent that it was economically prac- 
tical to print fractional page magazine advertisements m colour 
Thereafter it was not unusual to find fully one-half of the advertis- 
ing space in periodicals printed in colour. 

Posters and car and bus (or tram) advertising is more than qoR 
coloured. Owing to the fact that most poster panting is done b\ 
lithography, and that lithography developed colour processing 
long before it was practical on the letterpress, that form of ad- 
vertising has practically always been in colour 

The first use of colour in advertising was to attract the at- 
tention of the reader, but laboratory tests have indicated thu f 
adding colour increases the attention value of a display on a mag 
azine page only 13%. As the extra cost of printing m colour is 
more than 13%, that was unprofitable. 

Colour advertising has been strikingly successful: (ij in por- 
traying goods in their actual colours, (2) in giving various arti- 
cles a setting of richness and a refined atmosphere, ( 3) in shoeing 
the appearance of the package or container, (4) in reproducing 
trade marks or other distinguishing features. 

Colour in advertising is probably a cause as well as an effect of 
the greatly increased use of colour in dress, in furnishing and 
decorating the home, in the variety of tones in which automobiles 
are painted, and even in the selection of finishing materials by 
architects. New colours in all these applications were so attrac- 
tively displayed in advertising that the vogue for colour was «p ed 
and spread by their vivid illustrations. 

As colour advertising became an important commercial factor, 
psychologists carried on extensive investigations to determine 
colour preferences, but without much success, in so far as their 
researches could be applied to advertising. That cool colours— 
blues and greens — are more attractive for such displays as window 
trimming in hot weather than reds, yellows and oranges has been 
shown. That the reverse is true only to a slight degree is some- 
thing of an anomaly. This same principle has been successful in 
advertising for summer and winter resorts. 

That women once preferred red and men blue was demonstrated 
for wearing apparel, but it is probably true that tastes have 
changed. As many red neckties as blue are sold by haberdashers, 
and more blue than red hats by milliners. 

That there is a physiological as well as psychological elect of- 
colour, seems to be established by such popular expressions as 
“feeling blue,” a “gray day ” “dark hours,” “a drab existence.” 
Also there is the acknowledgment adopted by accountants cen- 
turies ago of using blue for the debtor side of the ledger and red 
for the credit side, as those tones were supposed to be symptomatic 
of the feelings when incurring and discharging debt. 

Psychologists have established helpful combinations of colours 
in producing the maximum luminosity. The two colours which 
stand at the top for legibility for the greatest distance are black 
and yellow; the latter as background. Black on white is the next 
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most luminous combination. 

Also the cool colours used for tinting the walls of a room make 
it look larger than if in white. Red or yellow make it seem smaller 
than white. (H, R. A.; X.) 

UNITED STATES 

In the United States, the first newspaper was entitled Publick 
Occurrences both Foreign and Domestick , published in Boston in 
1690. This was succeeded in 1704 by The Boston News Letter , a 
weekly publication. The first issue of The Boston News Letter , 
published April 26, 1704, contained advertisements. It was 40 
years before this publication reached a circulation of 300 copies 
per issue The early history of advertising, together with numer- 
ous sample advertisements of this early period, is well presented in 
Henry Sampson’s History of Advertising from the Earliest Times 
(London, 1S75). 

The modern period may be dated from about 1850. The 
reason for putting the dividing point between the early and 
modem periods at 1850 is the rapid appearance of newspapers and 
magazines, which made possible the development of modem ad- 
vertising on a large scale. Advertising was impossible until print- 
ing developed and until people generally learned to read One rea- 
son for the rapid increase in the number and distribution of 
advertising media at this time is probably to be found in the 
development of transportation systems — railways and waterways. 
Prior to that time railway lines were limited to restricted areas. 
There was no national transportation system. To illustrate the 
difficulties of transportation before that time, and even up to 1870 
or 1875, we may quote the following announcement of the Keno- 
sha Telegraph (Wis.) in Rowell’s Directory in 1869: 

The town is renowned for the manufacture of wagons, which find 
a market all the way to the Rocky Mountains, and even to Oregon, 
being shipped by way of New York. 

This shows how difficult it was to distribute goods generally 
over the country. It is obvious, then, that without the possibility 
of transporting goods there was no need of advertising media of 
wide circulation, and furthermore media could not develop a wide 
circulation because they could not be distributed conveniently or 
rapidly. During the middle and latter part of the 19th century 
the development of a national transportation system made pos- 
sible the ready distribution of goods and publications. About this 
time also advertising agencies arose whose primary purpose was to 
serve as brokers of advertising space. They were rather different 
in this respect from the modem advertising agency, which, in addi- 
tion to contracting for space, is, in its best form, an organization 
giving expert counsel and service regarding marketing and adver- 
tising plans and methods. 

During this period the number of magazines and newspapers 
grew very rapidly, so that in 1861 there were 5,203 magazines, 
papers and periodicals of all kinds in the United States. Yet ad- 
vertising was relatively limited as compared with the modern 
day. Harper’s Magazine had its first advertisement in 1864 ; Scrib- 
ner’s in 1872. Magazine advertising on a large scale did not begin 
until about i860 to 1870. It was stated in 1926 that Harper’s 
Magazine had approximately as many pages of advertising in one 
year as it had in its first 24 years. At first it was used chiefly as 
a medium for advertising the Harper publications. Advertising 
rates at that time began to assume real proportions. Harper’s 
Weekly was receiving $35 an inch for its back page in the 1860s. 

The first advertising agency was established in Philadelphia 
in about 1840 by Volney B. Palmer. Later, offices w r ere established 
in Boston and New York. Rates and contracts were not standard- 
ized at that time. The agent contracted for a certain amount of 
space with a publication and then sold it for whatever he could, 
receiving sometimes as high as 50% of the cost of the space as his 
commission. Among the better known early advertising agents 
were V. B. Palmer, S. M. Pettengill and George P. Rowell. In 
1948, according to the U.S. census of business, the United States 
had 3,279 advertising agencies, \bout 255, including most of the 
larger ones, were members of the American Association of Adver- 
tising Agencies. ( See Advertising Agent or Agency.) 

Development of Higher Standards. — After 1911 advertising 
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developed most rapidly as a standardized business. It was in that 
year that definite organized steps were taken to forward the move- 
ment of truth in advertising In 1911 counsel for Printers’ Ink , 
a leading advertising journal in the United States, formulated what 
became known as “The Printers’ Ink Model Statute,” which was 
adopted in a large number of states. This statute made dishonest 
advertising a misdemeanour. 

It (1) placed the responsibility for deception upon the adver- 
tiser, (2) dealt with questions of facts about goods rather than 
opinions, and (3) designated the making of untruthful, deceptive 
or misleading statements a misdemeanour. By Dec. 1951 this 
statute had been adopted in 26 states and the District of Colum- 
bia in substantially the form in which it was originally prepared 
by counsel for Printers’ Ink, and in 17 states in modified form. 

The adoption of this statute was a powerful force in bringing 
deception, misrepresentation and dishonesty in advertising under 
legal control. The Advertising Federation of America and local 
advertising clubs and other orgamzations became active in push- 
ing the adoption of this or similar legislation, which exerted a 
powerful influence toward the remedying of objectionable prac- 
tices. In addition to state legislation a number of larger cities 
adopted ordinances to check certain undesirable advertising prac- 
tices. 

About 1912, the Associated Advertising Clubs of the World at 
their annual convention adopted the motto ‘Truth in advertising, 5 
and established a National Vigilance committee in the United 
States, later renamed the National Better Business bureau, with 
the purpose of forwarding higher standards of honesty and re- 
liability in advertising. This committee organized, in connection 
with the various local clubs throughout the United States, local 
vigilance committees or Better Business bureaus to eliminate ob- 
jectionable and untruthful advertising. The purpose of these 
bureaus has been to carry on locally in each city active efforts, 
similar to those of the national bureau, toward the elimination of 
dishonest and objectionable advertising and related business 
methods. Up to 1952, such bureaus had been established in 85 
cities in the United States, including Boston, St. Louis, Cleve- 
land, Indianapolis, Kansas City, Des Moines, Minneapolis, St 
Paul, Spokane, Portland, Ore., and New York city. Six cities in 
Hawaii and Canada had also established bureaus. 

An International Advertising conference was held in London in 
the summer of 1951, at which there was reaffirmed the principle 
of truth in advertising proclaimed at the first International Ad- 
vertising conference held at Wembley, Eng., in 1924. The 1951 
conference also resolved that advertising must be used increasingly 
to promote world trade and better international understanding, 
and that it must “seek its primary justification in service to the 
consumer by promoting knowledge, helping to reduce the costs of 
production and distribution, and helping to raise the standards 
of living.” 

Facts About Circulations. — In 1914 there was organized the 
Audit Bureau of Circulations. This became the leading agency 
for securing reliable information about the circulation and dis- 
tribution of publications. The work of this bureau came about 
as the result of several organizations which were interested in the 
endeavour to develop a generally acceptable means of obtaining 
reliable, standardized statements of circulation. It was felt that 
the time was ripe for devising such means, and that the adver- 
tiser had a right to know what he was buying when he bought 
space in publications. It was desirable to know not only the total 
circulation but also something about the various aspects of this 
circulation, facts which are as important as the statement of the 
total amount of the circulation. 

About 1870 the only facts generally available regarding circu- 
lation were the statements in George P. Rowell’s Directory; and 
after that time the Ayer Directory was the chief source of infor- 
mation. In order to bring about a somewhat more reliable state- 
ment of circulations at that time, Rowell added a gold mark to 
the name of the publication if the publisher made an affidavit 
concerning his circulation. This was accompanied by an offer of 
?ioo to anyone who could disprove the claim made. In general, 
the audit bureau reports attempt to answer three main questions : 
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(i) How large Is the circulation? (2) Where does it go? and (3) 
How^ was it obtained? The bureau operates by requiring from its 
publisher members a so-called publisher’s statement every six 
months. The bureau itself makes an audited report once a year. 

The^ Audit Bureau of Circulations became of great value to 
advertising because it made available reliable statements of cir- 
culation covering many different phases. In case of error, either 
intentional or unintentional, the bureau established certain rules. 
A publisher or advertiser member of the bureau could ask for a 
reaudit of any publication, if he so desired. If the reaudit proved 
that the publisher had misrepresented the facts, the expense was 
to be borne by the publisher. This fact being then bulletined to 
the other members of the bureau, the publisher became subject 
to suspension and expulsion from the bureau. By Aug. 1951, 270 
general magazines and periodicals, 72 farm publications, 370 busi- 
ness publications and 1,974 newspapers were members of the 
bureau. In addition to publications, 485 advertisers and 180 ad- 
vertising agencies were members. 

_ About 1913 there was organized in the United States the Asso- 
ciation of National Advertisers, another important influence in the 
study and development of advertising practices. Likewise, during 
that period publishers developed a distinct consciousness of cen- 
sorship of advertising. A considerable number of publishers took 
a definite stand with regard to the advertising which they would 
or would not accept. The announced or stated policy might not 
be fully lived up to in practice in all instances, but the best 
evidence of actual progress made in this regard lay in a compari- 
son of mid-century issues of leading magazines and newspapers 
with issues of the early years of the century. The improvement 
was marked. In addition to the elimination of objectionable and 
doubtful advertising, a considerable number of media went a step 
further by guaranteeing their advertising in the sense that they 
would either themselves make good on any misrepresentation or 
deception which appeared in connection with an advertisement, 
or would see that the advertiser in question made good. With 
most of the high-grade media a policy of guaranteeing is substan- 
tially implied, and is almost unnecessary in view of the com- 
mendable care which is exercised in rejecting questionable com- 
modities or irresponsible business houses. 

In 1917 the American Association of Advertising Agencies was 
organized. It contributed materially toward the establishment of 
standards of practices and uniform methods of procedure. In 
1925 it inaugurated a department of research for studying funda- 
mental problems of advertising and marketing. Finally, and per- 
haps most important, an increasing use of research methods devel- 
oped. Following World War II the association concentrated on 
four programs: development of better personnel for advertising; 
promotion of better research; advocacy of better ethics; and the 
support of better relations between the public and advertising, 

SUMMARY OF DEVELOPMENTS AFTER 1850 

Considering the period from mid-i9th to mid-20th centuries 
as a whole, the chief developments, in addition to those mentioned, 
may be designated as follows : 

Growth in Quantity .-r-There was a tremendous growth in 
the number of firms employing advertising in one form or an- 
other. In 1951 there were about 14,000 firms doing some na- 
tional advertising. A study by Printers ’ Ink in 1951 listed 222 ad- 
vertisers spending more than $1,000,000 annually. There was 
likewise an enormous growth in the number of media. In 1830, it 
is estimated that there were approximately 800 magazines and 
newspapers in the United States, of which about 50 were daily 
publications. Their combined annual circulation was estimated 
at about 60,000,000 copies, or a circulation of approximately 
950,000 copies per issue. In 1830 the total population of the 
United States was 23,500,000. 

# * n lS 6i there were 5,203 papers and magazines for a popula- 
tion of approximately 30,000,000. In 1950 there were 13,492 
magazines and newspapers in the United States for a population 
of about 150,000,000. In other words, there had been an increase 
of magazines and newspapers since 1861 of approximately 2^ 
times, whereas the population during the same period of time had 


increased approximately 5 times; but since 1830 the population 
had increased more than 6 times, while the number of magazines 
and newspapers had increased almost 17 times A more sinking 
increase took place in the total combined circula turn The esti- 
mated combined circulation per issue of 270 magazines was t < "i * 
150,600,000 copies, and the total combined circulation ut l tic 
newspapers approximately 114,230,000. Thus since 1830 the:? 
had been a growth in total combined circulation of all magazines 
and newspapers from less than 1,000,000 to approximate *v 265,- 
000,000 per issue. 

During that period, also, there developed entirely new media of 
advertising, including bus and car cards, posters, direct-mail, 
motion-pictures and radio and television advertising. Street-car 
advertising did not come into general use until about 1S9G, when 
the change was made from horse-drawn cars to electric cam The 
mail-order field developed rapidly. Not only did mail-order 
houses spring up in large numbers during the period, but also busi- 
ness firms of all kinds developed a very extensive use of direct-mail 
material in the form of circulars, catalogues, letters and so on 
The large mail-order houses commonly sent out twice a year more 
than 14,000,000 large catalogues, in addition to numerous smaller 
departmental catalogues issued. Figures obtained in 1951 esti- 
mated the total approximate amount spent in direct-mail ad- 
vertising to be $878,754,000. 

From the time that commercial radio started in the early igfcos 
it spread until at the beginning of 1952 there were 42,700.000 
homes with radio sets. At the same time, there were about 105,- 
700,000 receivers in use in the United States, a figure that in- 
cluded extra sets in homes, those in automobiles, hotels, bars, 
stores and institutions, and portable sets. Expenditures for time 
on the four major networks amounted to approximately $175,000,- 
000 in 1951. 

Television had an even more spectacular growth. Sets in use 
by the public on Jan. 1, 1952, were estimated at 14,500,000, com- 
pared with 10,000,000 at the beginning of 1951; 3,950.000 in 
1950; 1,000,000 in 1949; 189,000 in 1948, and 16,476 in 1947, 
From a few television stations on the air in 1947 the number had 
risen to 108 by the start of 1952. Time charges on the four major 
television networks were estimated at $125,000,000 for 1951. 

Advance in Quality and Scope. — During the period under 
consideration there was a distinct improvement in the quality of 
advertising. Methods of printing, typography, colour printing, art 
work and the like greatly advanced. Besides the mechanical im- 
provements there were distinct advances in such essential quali- 
ties as accuracy of statement and descriptions, reliability and 
truthfulness. A widening of the scope of advertising developed 
rapidly. There was a marked increase in the variety of advertising 
used. Perhaps the dominating types of advertising which flour- 
ished originally — that is, about the middle and latter half of the 
19th century — were patent-medicine advertising and circus bills 
and in general much unreliable, dishonest and objectionable ad- 
vertising. As developed there is hardly a business or type of com- 
modity for which the printed word is not used as a means of selling. 
Banks and financial institutions of high grade turned to advertising, 
finding it profitable to employ in a dependable manner the methods 
which had been found profitable by unreliable financial houses. 
Advertising suffered because of the objectionable features which 
were so prominent in its earlier development. For this reason, un- 
doubtedly, high-grade financial houses and to some extent other 
types of business were slow to take advantage of the possibilities 
which it offered, but later they adopted the modern techniques 
of general advertising. 

Public service institutions use advertising to place themselves 
before the public, to secure the co-operation of the community 
and to offer their securities to customers and to others. What is 
termed institutional or good-will advertising is widely used not 
only by banking or similar institutions, but by large firms of all 
kinds, retail stores and manufacturers. Causes of one kind or 
another— local, national and international— use advertising to se- 
cure publicity and to gain adherents. Churches, charitable insti- 
tutions, schools, educational endowments, public h eal t h bureaus, 
political parties, candidates and even governments find advertis- 
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ing a suitable and dignified means of publicity. In industrial dis- 
putes, employers and employees alike use advertising to influence 
public opinion and secure sympathy and moral support. 

The development of trade-marks was likewise a conspicuous 
characteristic of the periods mentioned, particularly of the first 
half of the 20th century. A large proportion of the trade-marks 
known throughout the United States and all over the world de- 
veloped during this time. The development of national and in- 
ternational business made trade-marks virtually a necessity; and 
advertising became an important means, perhaps the chief means, 
of making them known to the public. The Lanham Trade-mark 
act of July 5, 1946, effective in July 1947, established important 
ner . prirc'^es in the federal legal protection of trade-marks. 

V cL Advertising. — Some notion of the immense pro- 

portions of advertising may be gained from the amount of money 
expended and from the amount of space and time used each year 
for advertising in the United States. It was estimated that in the 
neighbourhood of $6,500,000,000 was being spent annually for this 
purpose at mid- 20th century. Approximately $1 ,000,000 was spent 
annually for advertising any one of a score or more of well-known 
commodities, as high as $5,000,000 and $8,000,000 being spent in 
some cases. Or we may gain a concrete idea of the immensity of 
advertising from the cost of space for single advertisements in 
some of the leading media. Thus, for example, a page in a well- 
known monthly magazine in a single issue may cost $18,500 and 
the back outside cover about $24,000. A page in a well-known 
weekly publication would run to $18,800, and the back outside 
cover $24,300. A page in the large metropolitan newspapers costs 
as high as $4,200. From still another angle the immensity of ad- 
vertising is indicated by the fact that approximately three-fourths 
of the cost of maintaining a newspaper or a magazine comes from 
its advertising space. 

The outsider naturally wonders whether advertising with such 
high rates for space can really be a profitable aid in selling; or 
whether it may not be an expensive luxury indulged in by large 
business concerns. The extent to which advertising plays a justi- 
fiable role in the distribution of goods is an important and intri- 
cate problem which must be dealt with in any important con- 
sideration of the subject. 

ARGUMENTS FOR AND AGAINST ADVERTISING 

There are wastes in advertising, but there are wastes everywhere 
in production, in distribution, in personal selling. Economy in the 
distribution side of business has lagged behind, but distinct ad- 
vances have been made. Probably the chief sources of waste 
in advertising are; 

(1) The lack of proper co-ordination between advertising and the 
other phases of a business— lack of co-ordination with distriburon. 
personal sales, plans and production— advertising T *'hera there R no 
distribution, and the like. 

(2) The use of inefficient methods — weak, unconvincing and ineffec- 
tive appeals, poor presentation, ineffective technique, the use of too 
large space or too small space as the result of guessing instead of finding 
the facts on which to build and plan. It has been estimated that if 
every advertising message were made 10% more effective it would 
mean a saving of $500,000,000 to the business interests of the United 
States. 

(3) The use of advertising for commodities in circumstances in 
which returns are highly uncertain, or for business ventures which are 
too hazardous. 

(4) The excessive use of advertising in over-keen competition. 

(5) The failure to make all advertising literally truthful and de- 
pendable. Even if 96% or 97% of advertising were in the main 
trustworthy and meritorious, the remaining 3% or 4% would weaken 
the effectiveness of the rest. 

(6) The use of advertising for illegitimate business, highly specu- 
lative investments, financial frauds or for commodities of doubtful 
value or actually injurious to mankind. 

Improvements are proceeding in aU these directions. Funda- 
mentally, these sources of waste are not peculiar to advertising, 
but are due to the waste and inefficiency in business as a whole. 
The same sources of waste exist in oral selling* — making plans on 
guesses instead of on facts, not being literally truthful and depend- 
able in every instance, a lack of proper co-ordination with other 
phases of a business, the waste of time on the part of salesmen, 
and excessive personal expenditure. Preliminary time studies 


show that the average salesman uses only about 15% to 50% of 
his working time in actual selling. Fundamentally. these wastes 
in oral as well as in printed selling are not to be laid upon these 
two aspects of business, but are due to conditions in business as a 
whole, to mistaken judgment, to ignorance and moral weakness. 

The Case Against Advertising. — The actual total amount of 
money spent on advertising is large. The estimated amount spent 
in the United States in 1951, for example, was approximately 
$6,500,000,000. 

The questions are: (1) Who pays for it? (2) How far different 
would be the price of commodities if this expenditure were en- 
tirely eliminated? and (3) In what way would the methods of 
distribution and the cost of distribution be different? The critic 
assumes that this money is an economic waste and that prices are 
higher because of it 

A second argument is that advertising considerably increased 
the demand for, and the purchase of, luxuries and semiluxuries 
such as cameras, beverages, automobiles, radio and television sets, 
vacuum cleaners and so on. 

A third argument is that advertising was responsible to a con- 
siderable extent for the increasing and widespread use of pack- 
ages, cartons, wrappers and labels for a large variety of products. 
Advertising was responsible to a very large extent for the de- 
velopment of standardized brands and trade-marked articles 
These wrappers and containers cost money which supposedly is 
not a part of the price paid for commodities bought in bulk. The 
argument is that all of this expenditure is added to the price of 
the product. 

Relative Cost. — It is found that the amount actually spent for 
advertising specific commodities differs widely from the amount 
which the average person thinks is spent. Almost every person 
who makes a general statement that the prices of commodities 
are higher because of the advertising, or that the money expended 
for advertising is wasted, knows little about the actual facts of the 
relative amount of money expended for advertising a specific 
commodity. People quite generally have a greatly exaggerated 
notion of the amount of money spent for printed advertising. An 
investigation was made to determine the amount which people 
think is spent for advertising certain commodities. The results 
of the investigation showed that people generally overestimate 
from four to five times the amount spent for advertising specific 
products. For example, the amount spent for advertising a pack- 
age of a leading food retailing at ten cents was estimated by 
this representative group of persons as two cents, whereas the 
actual amount spent by the manufacturer of this food for adver- 
tising a single package was three-tenths of a cent, an overestima- 
tion of about eight times. 

Averages of expenditures for advertising by 119 member com- 
panies of the Association of National Advertisers were studied in 
both 1939 and 1951. The reported advertising expenditures in all 
industries represented increased substantially between these years, 
but the increase in sales during the same period was substantially 
greater. In most cases the proportion of advertising expenditures 
to sales was small, although in the drugs and cosmetics industry it 
is traditionally large. 


Table I. — Advertising Expenditures as Percentages of Sales 


Industry classification 

*939 

*951 

Agricultural equipment . 


2.6 

0.9 

Alcoholic beverages . 


6.1 

5.2 

Automotive 


34 

1.4 

Building materials . 


1.7 

1.4 

Drugs and cosmetics. 

* «• 

28.0 

28.0 

Electrical appliances. 

• • 

3.0 

4.7 

Food and groceries . 

• * 

S*o 

4*3 

Home furnishings 

ft ft 

2.9 

3*8 

Industrial . 

i» « 

i *3 

0.9 

Insurance . 

ft # 

0.3 

0.2 

Office equipment 

ft ft 

2.1 

2.4 

Paper manufacturers 


0.9 

0.8 

Petroleum .... 

ft # 

1.8 

1.0 

Textiles and clothing 

ft 

4*2 

3*3 

Other industries. 

. 

4.8 

5 *o 


Source: Association of National Advertisers 




200 


ADVERTISING 


The average expenditure for advertising on the part of retailers 
at mid- 20th century was probably less than 3%. Figures show- 
ing the average ratio of advertising to sales in small and medium- 
sized stores for various years between 1943 and 1950 were pub- 
lished by Dun & Bradstreet, Inc., who pointed out that these 
percentages should not be considered an exact reflection of ad- 
vertising costs, because of the wide variance among retailers m 
defining advertising and advertising costs. It is therefore evident 


Table II . — Average Ratio of Advertising to Sales for Small and 
Medium-Sized Retailers 


Type of store 

Percentage 

Appliance-radio-television dealers .... 

2 8 

A ” to po^e=«o r y parts stores .... 

1 2 

’ , v ' : .\ \ t « c - . 

1.0 

Bakeries (retail) . .... I 

1. 1 

Book stores . .... 

1.6 

Camera and photographic supply stores 

1 9 

Department stores . .... 

1 8 

Drug stores .... 

0 6 

Dry goods and general merchandise stores . 

08 

Farm equipment dealers 

0 7 

Furniture stores. 

1 9 

Hardware stores 

1 1 

Meat markets 

0 2 

Jewelry stores 

3 6 

Liquor stores (package) 

03 

Men’s clothing stores 

33 

Men’s f u,v ^ores 

0 6 

Paint * 1 ■ ; ■ . stores 

1 8 

Sporting goods stores 

2 0 

Stationers (commercial) 

i -3 

Tire dealers . 

1 4 

Variety stores . ... 

0 7 

Women’s accessory and specialty stores 

1.0 

Women’s ready-to-wear stores 

3 0 


Source: Dun & Bradstreet, Inc. 


that while the total expenditure for advertising runs into large 
figures, the relative expenditure in proportion to the cost of a 
commodity is small. In other words, if advertising played no part 
whatever in stimulating the sale of commodities, and if the cost 
of advertising were therefore directly added to the price of a 
commodity to the consumer, the price of an article would be almost 
inappreciably higher. An article selling at $1 00 would have to 
be sold at $1.04 or $1.05 if advertising were purely a dead expend- 
iture of money. Although the actual expenditure for advertising 
is relatively small — probably not more than 4% to 5% in the ag- 
gregate — even this expenditure would be a serious waste if it pro- 
duced no economic or social value. The 1% to 3% spent by 
retailers, or the 2% to 3% spent by manufacturers, would in many 
instances serve to make the difference between success and failure. 

Effects of Advertising. — In 1925 a National Distribution con- 
ference was held in Washington, D.C., under the auspices of the 
Chamber of Commerce of the United States. The report of the 
committee appointed to investigate “Market Analysis — Advertis- 
ing and Advertising Mediums” gives some information with regard 
to the point just brought up. The investigation consisted of a sur- 
vey of articles which had appeared in publications, giving specific 
data about the effects of advertising on costs and prices to the ulti- 
mate consumer; and in addition of a questionnaire which was 
sent out to a group of national advertisers, requesting specific data 
showing the effects of their advertising on their costs and prices. 
The results were tabulated and summarized in part as follows: 

From the data available it is hardly possible to make a non- 
disputative demonstration. Nevertheless, we believe that it can safely 
be said that the use of effective advertising by national distributors 
as a general rule produces one or more of the following results: — 

(1) Decreases the cost of selling. 

(2) Lowers the cost of production on account of increased volume. 

(3) Lowers prices to the consumer and thereby raises the standard 
of living. 

(4) As a by-product, aids in the education of the general public. 
Data have been obtained from a number of national advertisers 

to show the effects advertising has had upon the cost of production 
and the cost of selling, and prices to the consumer. It is realized that 
changes in business conditions during the past few years and changes 
in distribution policies within the individual companies make it very 


difficult to eliminate the variable factors and to prove the effects of 
advertising. The data which have been collected, however, seemed 
to indicate conclusively that the first three results named above are 
brought about by advertising 

In addition to the four results obtained by advertising which have 
been mentioned above, advertising often has the tallowing beneficial 
effects for the manufacturer, dealer or consumer. — 

(1) Advertising aids in -TA :i ’' 7 '>r — - Auction 

(2) a dvcrV‘sir.2 aids in - : . ” and quality. 

(3) Lc e: :'=.ng aids in the simplification of products. (Elimina- 
tion of unnecessary items in the line ) 

(4) Advertising helps to prevent fluctuation in pilces. 

Advertising’s outstanding contribution consists of its part in 
promoting a dynamic, expanding economy, it was concluded by 
Neil H Borden, professor of advertising in the Harvard Graduate 
School of Business Administration, in an exhaustive study of The 
Economic Effects of Advertising published in 1942. He said that 
from a social standpoint advertising’s chief task was to encourage 
the development of new products, and that from the resulting 
enterprises had come a flow of income that raised the level of 
material welfare to a point never before known He maintained 
that since advertising had been largely associated with the pro- 
motion of new and differentiated merchandise, a substantial part 
of advertising costs should be regarded as growth costs incurred 
in raising the economy from one level to another. 

Summary of Advantages.— A beneficial effect of advertising 
has been the reduction of seasonal fluctuation m the volume of 
business. In certain fields of business, the seasonal fluctuation, 
if not entirely eliminated, was greatly reduced. The two seasons 
of buying men’s clothing were greatly extended, and the sale of 
toys, formerly largely confined to the holiday season, became 
more evenly distributed throughout the entire year. The same was 
true of fountain pens, millinery, oranges and lemons and other 
products The result was a reduction in the cost of doing business. 

Advertising also aided materially in the standardization of 
products and quality of goods. This was brought about through 
the establishment of brand names and trade-marks, which became 
associated with uniform quantities and qualities in the mind of 
the public, until the recollection of a brand name of any number 
of specific products calls up the picture of a certain definite 
quantity and a certain recognized standard of quality, which the 
public has been educated to receive when it calls for a product 
by a specific trade name. Although the establishment of standard 
packages probably added to the cost of commodities to some ex- 
tent, it had certain other advantages. It facilitated retailing, 
requiring less time on the part of assistants in the preparation of 
products for delivery to the consumer, and it secured a more 
hygienic handling of goods, particularly foods 

The noteworthy advances made in the general level of living, 
in public taste, in personal and domestic conveniences, and in the 
general use of cultural agencies, must be attributed in part to the 
use of the printed word in the form of advertising. Such products 
as automobiles, radios, vacuum cleaners, better-fitting clothes, 
better-constructed and designed houses, better-painted houses, evi- 
dence the advance made in the level of living, largely as a result 
of the insistent and continuous force of advertising. There is no 
doubt that we should very likely have most if not all of these im- 
provements and conveniences without advertising, but probably 
not so many people would have had them so soon. Printed pub- 
licity and radio and television no doubt helped to educate people 
to want more and better things in food, clothing, housing, per- 
sonal comfort and enjoyment. 

The almost universal reading of magazines and newspapers was 
made possible largely, if not solely, through advertising, since, 
more than three-fourths of the income of a periodical is ordi- 
narily derived from its advertising space. In this sense, the news- 
paper or magazine is practically a by-product of advertising. The 
comparatively small sum charged for a newspaper or magazine 
in comparison with the large sum which such magazine or news- 
paper would cost if it were not for the advertising which it carries 
— made some form of reading matter available to even the poorest 
classes of people. Advertising revenue made possible the large- 
scale production of newspapers, magazines and periodicals of all 
kinds, the social and educational value of which is beyond esti- 
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mate. The whole cost of radio and television programs is paid 
for by advertisers. 

It seems to have been found from experience that some products 
may be sold most economically primarily through personal sales- 
manship, that some products may be sold to certain classes of 
people most economically primarily through printed salesman- 
ship, but that probably the great majority of products may be 
distributed most economically by varied proportions of personal 
and printed selling and the judicious use of radio’s spoken word 
and television’s mass demonstrations. So long as competition is 
believed to be a desirable factor in human welfare, just so long 
will competitive means be used. Critics of advertising perhaps 
may neglect the fact that if advertising were eliminated or abol- 
ished, other competitive methods would necessarily be substituted 
for it. If the use of advertising were eliminated, it is quite likely 
that its place would be taken in most instances by some form of 
personal selling, with its accompanying expense. The fact that 
numerous firms which consistently and continuously used adver- 
tising over a long period of years survived from early periods of 
business activity may be taken as some indication that advertising 
has been found to be a fairly effective agency of business progress. 

Bibliography. — Hugh E. Agnew and Dale Houghton, Marketing 
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(1950) ; Neil H. Borden, Tke Economic Effects of Advertising (1942) ; 
Ben^Duffy, Profitable Advertising in Today's Media and Markets , rev. 
ed. (1951) ; Ralph M Hower, The History of an Advertising Agency, 
rev. ed. (1949) ; Otto Kleppner, Advertising Procedure , 4th ed. (1950) ; 
Darrell Blaine Lucas and Steuart Henderson Britt, Advertising Psy- 
chology and Research (1950). (D St.; R. A. Bn.) 

GREAT BRITAIN 

Advertising’s principal function is to assist in the sale of goods 
and services and, particularly where it js employed by the state, in 
the inculcation of ideas. To this end, according to the Statistical 
Review of Press Advertising , about £36,913,899 was spent on the 
purchase of displayed advertising space in Britain’s newspapers, 
magazines and trade publications in 1950; of the total it is esti- 
mated that government advertising alone accounted for £1,209,496. 
These figures took no account of the cost of filling the columns 
thus acquired. The Select Committee on Estimates in its 1950 
report noted that, in the years 1948-51, an average of £15,000,000 
annually was expended on the government information services, 
covering all forms of official advertising, publicity and promotion 
through such diverse agencies as the central office of information, 
the foreign office and the British council. 

On the basis of test and experience it is possible to forecast what 
a particular promotional effort is likely to yield in terms of 
sales. Market research methods employed by advertising men also 
enable a manufacturer to estimate the limits of his market, so 
that he may plan his factory’s production. The A. C. Nielson 
method of retail shop auditing provides manufacturers with in- 
formation about the movement of their own and competitors 5 
goods from the shops. Where in any specific field of manufacture 
public preference is seen to be moving in the direction of certain 
brands, rival manufacturers can adjust their advertising, their 
packaging or the characteristics of their products accordingly. 
Over an extensive range of consumer goods (notably packaged 
foods, drugs and toilet products) sales are continually affected by 
the fickleness of public taste. 

The case for advertising by the state rests on different grounds. 
If it is to intervene regularly in the day-to-day lives of adult citi- 
zens in a democracy, a government must employ all the methods 
of mass communication available to it to secure their co-operation. 
This is the argument used to justify large-scale advertising by the 
state to encourage saving, to persuade parents to have their chil- 
dren immunized against diphtheria, to promote road safety and 
fuel economy, and so on. There have also been drives, aided by 
modern publicity, to secure recruits for the armed services and for 
the police and, through the ministry of food, to explain how to 
make the best use of rationed foodstuffs. Moreover, the national- 
ized airways, railways and gas and electricity boards in Great 
Britain continue the use of advertising for selling and informative 
purposes started under private ownership. Although the need 
1— MM 


for advertising by monopolies such as the post office is sometimes 
questioned it is argued that a monopoly no less than a private 
organization must create confidence among its clients. The 
pioneer work of the London Passenger Transport board has been 
widely commended in this connection Although there had earlier 
been a limited amount of “official” advertising, notably on behalf 
of the post office, the British Industries fair and the old Empire 
Marketing board, it was World War II that provided the greatest 
impetus for the large-scale use of advertising for government ends. 

As a result of the nationalization of Britain’s transport after 
World War II the state became actively interested in the disposal 
by hire of advertising sites on railway property, inside railway 
coaches and in and on buses and trams. In 1949 the British Trans- 
port commission’s net receipts from the sale of advertising space 
amounted to £2,207,610, its biggest single source on “noncarry- 
ing” revenue. 

Agencies and Managers. — -The bulk of the commercial ad- 
vertising in Britain is placed by specialist firms of advertising 
agents, who are appointed by advertisers to handle their accounts. 
Normally no fee is paid by the advertiser for this work, the agent 
receiving a commission (varying from 10% to 15%) on the cost of 
the advertising from the newspaper or magazine with which it is 
placed. In practice agencies charge the client directly for special 
work, and frequently an extra “service fee” of about 2 is im- 
posed. The service of a first-class advertising agency to its clients 
includes direct examination of markets and elaborate research; the 
designing of packages and wrappings for new articles; the inven- 
tion of selling plans ; the formulation of an advertising policy and 
its embodiment in press advertisements, posters and other forms 
of advertising; the preparation of window-dressing designs and 
materials and of showcards; and contracting with newspapers, 
periodicals and hoarding-owners for the supply of space. The 
bulk of the agencies are members of the Institute of Incorporated 
Practitioners in Advertising, which enforces standards of practice 
designed to eliminate such unprofessional conduct as the active 
solicitation of other agencies’ accounts. 

The agency system enables the owners of advertising media to 
do business conveniently with thousands of advertisers through 
about 500 offices centred in the big cities. Also, the agent in Ms 
own interests must encourage businesses that may not have used 
advertising to discover how it can be of value to them. The ad- 
vertiser likewise gains because, through the agency, he has a call 
on the services of expert teams whom he could not afford to em- 
ploy on his own staff. 

Nevertheless many bigger advertisers and those operating in 
technical and specialist fields do run advertising departments of 
their own which, .while working in co-operation with the appointed 
agents, frequently carry out the bulk of the planning and creative 
work. The large advertising department is the exception rather 
than the rule, but regular advertisers nearly always appoint one 
executive, sometimes a director, known as the advertising manager 
to act as a liaison between the board and the agency. The Incor- 
porated Advertising Managers’ association, to which the leading 
managers belong, works to secure full recognition of its members’ 
importance. 

Media. — There are six main methods by which the advertising 
message can be delivered to the public in Great Britain. These 
are: the press, which includes newspapers and magazines of all 
kinds ; outdoor advertising, which includes hoardings, solus sites, 
advertising on transport systems, and electric signs; direct mail, 
which is the professional term for advertising material addressed 
individually and sent through the post; exhibitions and displays; 
films and slides in cinemas, theatres and elsewhere; and radio. 
(In 1951 there was no advertising on the British television service 
which is controlled by the British Broadcasting corporation. Agi- 
tation to secure facilities for advertising programs was being con- 
ducted both in parliament and outside.) 

Of these the most important is the press. The Statistical Re- 
view of Press Advertising gives the following figures for the value 
of space bought in the various departments of newspaper and 
magazine publishing during 1950: London mornings £10,516,697, 
London evenings £2,480,810, nation^ Sundays £4,350,572, pro- 
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vincial dailies £4,810,829, provincial and suburban weeklies 
£1,417,614, magazines £10,887,276', technical £1,038,719 and trade 
^V357>382. In 1950 more than 50 British advertisers spent 
£75,000 or more apiece on press advertising alone. In some cases 
individual sums were more than £200,000. for example, Oxydol 
£299,000, British Railways £240,000, British Electricity author- 
ity £225,000, Dreft £213,000 and Wisk Detergent £201,000. 

Although the London morning newspapers, sometimes called the 
“national” dailies, have long been recognized as the major mediums 
for advertising m Great Britain, they lost something of their pre- 
eminence after World War II through the vastly extended in- 
fluence of the mass circulation magazines In the first place the 
paper or “newsprint” available to newspapers was more severely 
rationed than was that supplied to magazine publishers; in the 
second, the exploitation of new printing techniques, especially 
colour, enabled the magazines to improve their standing with the 
public. Whereas it had only 17.18% in 19 35, the general magazine 
press had 34 59% of the annual advertising expenditure recorded 
for 180 different sorts of product in 1949. In the same period the 
London mornings’ share declined from 36.52% to 23.86%. 

It has been alleged that, because of their vast expenditure in 
the press, advertisers exert an influence on editorial policy. How- 
ever, the report of the Royal Commission on the Press which sat 
between 1947 and 1949 stated that although individual adver- 
tisers occasionally sought to influence newspaper policy or to 
obtain the omission or insertion of particular news, such attempts 
appeared to be infrequent and unsuccessful. The same report 
pointed out that as long as newspapers were sold for less than 
what they cost to produce they would need a supplementary in- 
come and that the sale of their space to advertisers appeared to 
be one of the least harmful of the possible sources, but that the 
publication of advertisements was in any case an essential part of 
the service which newspapers rendered to the community. 

The majority of publishers belong to the Audit Bureau of Cir- 
culations, which makes available authenticated half-yearly records 
of individual newspaper and magazine sales. Some publishers 
issue their own audited certificates. After World War II con- 
siderable attention was paid to “readership.” Circulation is a 
vague term, and one purchased copy of a paper may have several 
readers. The annual H niton Readership Survey charts the ex- 
tent to which various newspapers and magazines are seen by other 
readers than the purchaser of each copy. Hulton’s study of “ad- 
vertisement attention values” was an attempt to show what pro- 
portion of the readers of a particular publication read the average 
advertisements therein. 

Outdoor advertising is less amenable to analysis, but valuable 
work was published by Mills and Rockley’s, a big firm of British 
provincial outdoor advertising contractors, and by the London 
Transport executive. The latter, in London’s Travelling Public 
(1950) gave details of the age-composition and the income levels 
of those whom advertisements on their properties were likely 
to reach. 

More than any other form of publicity, outdoor advertising has 
been criticized by the general public and in official quarters. Many 
charges of disfigurement were undoubtedly true in the past; how- 
ever, as a result of the enlightenment of owners of regular hoard- 
ings and sites and, from 1949, the operations of the Town and 
Country Planning act, such complaints became considerably less 
valid. Furthermore, town planning authorities have admitted 
that outdoor advtertising has a legitimate commercial function to 
perform and can be incorporated within planning programs to the 
advantage of the community. The way in which the modern, 
soundly constructed hoarding can even make a contribution to 
local planning arrangements, was demonstrated in the neighbour- 
hood of the South Bank exhibition during the Festival of Britain 
(1951): a number of unsightly views exposed by rerouting of 
roads and other reconstruction work around the site were hidden 
by judiciously placed advertisement hoardings, in some cases set 
amid miniature gardens and floodlit. 

Whereas advertisements in the press are frequently designed 
to present long and persuasive arguments on the advertisers’ be- 
half, outdoor media, whether posters or signs, are for the most 


part used to drive home what advertisers call “reminder messages ” 
These consist of the name of the product or service being adver- 
tised together with a brief and telling slogan Nicholas Kaldor 
and Rodney Silverman in A Statistical Analysis of Advertising 
Expenditure and of the Revenue of the Press (1948) estimated 
that in 1935 approximately £6,500,000 was spent on outdoor 
publicity. 

The poster, by reason of its size and the facilities which it af- 
fords for the use of colour, has a powerful effect on the public 
mind. Announcements can be displayed before more people for 
a longer time by means of a poster than by the same expenditme 
of money in the press If, however, more is desired than an in- 
stantaneous impression on the mind, the advertising value of the 
poster falls sharply 

Large painted signs on gable ends; sky signs on the roofs of 
houses; a variety of illuminated signs; mobile devices for shop 
windows; posters on buses, trams and carriers’ vans; the rather 
antiquated expedient of sandwich-sign men; and motor delivery- 
vans modelled on the shape of the owner’s specialty, enormously 
magnified, are among other forms of outdoor publicity 

A development which, following World War II, added to the 
attention value of posters of all kinds was the introduction of 
luminous inks. In electric signs, the continued extension of the 
neon principle resulted in the remarkable nighttime advertising 
effects which are such a feature of the entertainment and shopping 
centres of Britain’s big cities, particularly at Piccadilly Circus m 
London. Equal progress was made in the production of smaller 
electrical units for use in local shop windows and on counters. 

An increasingly popular method of marketing is to advertise for 
direct orders from the public through the post, and a feature of 
the popular national newspapers is the space, sometimes as much 
as a full page, given over to what are- called “bargain squares ” 
A typical collection of “bargain squares” will carry offers of cloth- 
ing and household goods, all of which can be obtained either on 
the cash-on-delivery principle or by forwarding a cash or postal 
order for the stated amount to the advertiser, when the line re- 
quested will be dispatched to the customer by post. Because this 
form of trading would lend itself to sharp practice if not strictly 
supervised, newspapers are at pains to ensure that only reputable 
dealers are permitted to ply their trade in the paid-for columns. 

A variant of the “mail-order” system described above is the un- 
solicited approach through the post, known as “direct mail.” Cer- 
tain classes of advertising agents specialize in direct mail and de- 
vote considerable attention to the compilation of selective mailing 
lists. In this way an advertiser who wishes to reach certain small 
groups of people can forward advertising matter direct to any spe- 
cial group, e.g. } clergymen, chemists, etc. 

Advertising by means of exhibitions and displays called into 
being a whole range of specialist artists and craftsmen whose 
talents may be seen at such events as the Motor show and the 
Radio exhibition or in the windows of the local store. What is 
known as “point of sale advertising,” comprising the window bills, 
cut-outs, display cards and other forms of promotion supplied by 
the advertiser to the retailer, may also be included under this head- 
ing. The British Display association, representing individuals 
occupied in the craft of display, and the Display Producers’ and 
Screen Printers’ association, representing the majority of the firms 
engaged in the production of display material, are the moving pro- 
fessional bodies behind this section of the industry. 

The possibilities of the newly discovered “magic lantern” as 
a medium for advertising were recognized at the end of the 19th 
century when slides were first shown on screens in theatres and 
music halls. The introduction of the cinematograph led to the 
production of short moving-pictures, incorporating an advertising 
message, displayed during the intervals of regular entertainment 
programs. After the arrival of the sound film this process was 
further accelerated, and with the increasing use of the portable 
16-mm. projector the production of lengthy specialized instruc- 
tional and documentary films for showing to selected audiences at 
clubs, canteens and women’s institutes — the so-called “non- 
theatrical” screening — became a favourite weapon in the adver- 
tiser’s armoury. 
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At mid- 20th century there were approximately 4,800 cinemas in 
the United Kingdom, with a total seating-capacity of 4,200,000; 
on an average each seat was being used seven times a week. Of 
these 4,800 cinemas about 4,300, with a seating-capacity of 3,500,- 
000, were prepared to show advertising films To speak broadly, 
there are only two types of advertising films shown on British 
cinema screens, the individual two-minute film and those which 
run for 12-18 sec . together with others of the same length. For 
his share in the latter type of production the advertiser might pay 
approximately £2,500 and for this would be guaranteed 26 weeks’ 
showing in 100 cinemas. 

Advertising by means of radio or television — that is, commer- 
cial or sponsored broadcasting — has been the subject of severe 
limitations in Great Britain because of the setup of the broad- 
casting arrangements These preclude both the use of the British 
Broadcasting corporation’s transmitters for the purpose and the 
establishment of rival broadcasting stations on British soil In 
these circumstances before World War II a considerable business 
had grown up m the use of private broadcasting stations in France, 
which devoted much of their program time to the transmission of 
whole sessions recorded in London at British advertisers’ expense 
and intended for listeners in Britain. But all such activity ceased 
after 1939, and after World War II France abandoned its system 
of joint state and private enterprise in broadcasting in favour of 
an official monopoly like the B.B.C’s. Radio Luxembourg, how- 
ever, in the grand duchy of Luxembourg, had also carried British 
sponsored programs up to 1939 and reverted to this system at the 
end of hostilities : a powerful new transmitter, beamed on Britain, 
was opened up in 1951 and began to radiate popular entertainment 
programs interspersed with advertisers’ messages for six hours 
every night. In Nov. 1951 it was calculated that about 15% of 
the adult population of the Unit p ^ Kingdom were regularly hear- 
ing Luxembourg’s broadcasts in I. ' \~ Broadcasting com- 

mittee headed by Lord Beveridge, in its report on the future of 
British radio and television issued in 1951, recommended against 
the introduction of the sponsoring system in Britain, although Lord 
Beveridge himself and one other member of the committee thought 
that there would be no objection to allowing it provided that it 
was subject to suitable controls. 

Usually classified under advertising is the type of activity 
variously known as press or public relations. In its simpler, 
earlier form this was undertaken by so-called press agents, gen- 
erally employed on behalf of entertainment interests, who by 
means of prearranged stunts sought to get inserted into the non- 
advertising columns of the press stories and pictures of the activ- 
ities of film and stage performers — an operation calculated to 
develop their box-office value. Exploitation of the individual in 
this fashion continued to go on, but commercial firms, profes- 
sional organizations and governments also came to use the press, 
the cinema and the radio to present their views and activities to 
the world. A public relations officer working for a firm of motor- 
car manufacturers sees that newspaper motoring correspondents 
have every facility for reporting on the firm’s new models. Sim- 
ilarly the British foreign office through its own press department 
arranges ministers’ press conferences. There is an Institute of 
Public Relations to which the higher public relations officers be- 
long. 

As well as helping to sell goods en masse to the consuming pub- 
lic, advertising performs certain less obvious but no less valuable 
functions Thus there is a considerable amount of “internal” 
advertising undertaken by manufacturers and aimed at others in 
the business, generally the retailers and wholesalers. Examples 
are to be seen in the extensive trade and specialised press, which 
serves every section of industry, every occupation and every 
profession. This advertising is often an important adjunct to 
the consumer campaign: in creating sales among the public a 
manufacturer must win the favour of those who are to pass his 
product “over the counter” to the ultimate buyer. 

Organization. — The central professional body of the advertis- 
ing industry in Great Britain is the Advertising association. It 
groups together all the interests— advertisers, advertising agencies 
and media owners. The majority of the other specialist organiza- 
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tions, such as the Institute of Incorporated Practitioners in Ad- 
vertising and the Incorporated Advertising Managers’ association 
are affiliated to the Advertising association and thus have a com- 
mon meeting ground on which to discuss problems. Among the 
association’s objectives are the promotion of public confidence in 
advertising and advertised goods through the correction or sup- 
pression of abuses which undermine that confidence; encourage- 
ment of the study of the theory and practice of advertising and 
the improvement of its technique by the institution of courses of 
study, holding of examinations and the awarding of diplomas; 
establishment of the fact that efficient advertising is an essential 
factor in the marketing of produce and manufactured goods and 
in the economic life of the country; demonstration of the ef- 
ficiency of the service that advertising and its associated interests 
can give to industry and the public ; and furtherance of the adop- 
tion of standards of practice in the business relations between, 
publishers, agents and advertisers. 

One of the most important aspects of the Advertising associa- 
tion’s work is to be found in its Advertisement Investigation de- 
partment, which undertakes to check abuses in the wording and 
presentation of advertisements. The department regularly issues 
to the association’s members reports on advertising which it con- 
siders to be undesirable, and in this way a great many appeals to 
public cupidity, seemingly innocent to the unpracticed eye but 
thoroughly disreputable m intent, have been refused admission to 
the advertisement columns of the serious press. 

One instrument whereby the advertising business seeks to keep 
its house in order is the British Code of Standards in Relation to 
the Advertising of Medicine and Treatments, which has the support 
of the following organizations: the Newspaper* Proprietors Asso- 
ciation, Ltd., the Newspaper society, the Periodical Proprietors 
Association, Ltd., the Proprietary Association of Great Britain, 
the Advertising association, the Incorporated Society of British 
Advertisers, Ltd. and the Institute of Incorporated Practitioners 
in Advertising. The code declares that no advertisement should 
contain a claim to cure any ailment or symptoms of ill-health and 
that no advertisement should contain a word or expression used 
in such form or context as to mean, in the positive sense, the 
extirpation of any ailment, illness or disease. Treatments or 
medicines for illnesses which properly require medical attention, 
misleading or exaggerated claims, appeals to fear, diagnosis or 
treatment by correspondence, and “money back” offers are all 
dealt with in the code’s recommendations. More specifically the 
code emphasizes that no advertisement should refer to any medi- 
cine, product, appliance or advice in terms calculated to lead to its 
use for the treatment of a number of specially enumerated ill- 
nesses or conditions These “illnesses or conditions” range from 
alopecia to varicose veins and include many familiar “conditions” 
such as baldness, arthritis and obesity. There are nine other codes 
operated by specialist sections of advertising, including the Code 
of Standards subscribed to by members of the Association of 
Specialized Film Producers (the trade body of the advertising and 
documentary film makers) the Code of Standards of Advertising 
Practice of the International Chamber of Commerce and the 
Standards of Practice of the Market Research society. A censor- 
ship committee of the British Poster Advertising association and 
the Solus Outdoor Advertising association — two associations of 
owners of outdoor advertising sites — is powerful enough to sup- 
press any poster calculated to offend public taste or morality. 

Representing exclusively the interests of advertisers as such is 
the Incorporated Society of British Advertisers, Ltd. which, while 
not affiliated to the Advertising association, frequently co-operates 
with it on matters of common concern. The I.S.B.A., founded in 
1900, is the oldest body of advertisers (as opposed to publishers) 
and defends the interest of advertisers when they conflict with 
those of the agencies and the media owners. The I.S.B.A. works 
to ensure, among other things, that advertisement charges are not 
pushed up to uneconomical levels. It was the I.S.B.A. that in 
1931 secured the establishment of the Audit Bureau of Circula- 
tions. 

Indicative of the tendency for advertising to assume profes- 
sional status is the growing reliance placed on examination in the 
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selection and promotion of staff. Two sets of examinations are 
conducted: a broad-based paper set by the Advertising association ; 
and a paper concentrating more on agency practice set by the 
Institute of Incorporated Practitioners in Advertising. Facilities 
for study are provided by various commercial colleges and also 
through some of the 32 local advertising and publicity clubs af- 
filiated to the Advertising association. These clubs, in addition to 
their social activities, arrange talks and debates on advertising 
subjects and seek to stimulate a sense of co-operation and unity 
among advertising people of the same neighbourhood. They are 
autonomous, but most of them send two delegates to the quarterly 
meetings of the Advertising association’s Club Development com- 
mittee. 

Advertisements in English. Law.— Apart from the provisions 
for formal notification by advertisement in the London Gazette 
and local papers of a large variety of matters of which the public 
should be informed, acts of parliament relating to advertisements 
have generally been restrictive. Nevertheless the principle of 
the spending of public moneys by government departments, local 
authorities and public corporations finds widespread acceptance. 

Legislation affecting advertising is of two types: (1) that which 
protects the amenities of the countryside and certain urban areas ; 
and (2) that which protects the public from excessive claims in 
advertisements. 

In the first group the most important piece of legislation is the 
Control of Advertisements regulations, 1948, made under the 
authority of the Town and Country Planning act, 1947. Legisla- 
tion in this field, however, began with the Advertisements Regula- 
tions act, 1907, which authorized bylaws by local authorities for 
the regulation and control of hoardings more than 1 2 ft. in height 
and for regulating, restricting or preventing the exhibition of ad- 
vertisements calculated to affect injuriously the amenities of a 
public park or pleasure promenade or to disfigure the natural 
beauty of a landscape. In 1925 the powers were extended to 
include advertisements that would disfigure or injuriously affect 
the view of rural scenery from a highway or railway or from any 
public place or water, or the amenities of any village or of any 
historic public building or monument, or any place frequented by 
the public chiefly on account of its beauty or historic interest. 
The home office prepared model forms of bylaws, and by mid- 
century more than 100 local authorities in Great Britain had exer- 
cised their statutory powers. 

Subsequently a series of provisions under various town and 
country planning acts developed further control of outdoor adver- 
tising. Then the Town and Country Planning act, 1947, gave the 
local authorities full control over all outdoor advertising, except 
minor groups of it, within their territories. In the special areas 
that appear to the minister to require special protection on grounds 
of amenity ( e.g. } rural), express consent from the local planning 
authority normally has to be obtained before an advertisement 
site can be located or constructed; but in certain cases — for in- 
stance for advertisements on business premises or for functional 
advertisements by the other local authorities — consent is deemed, 
that is, not required express. Such advertisements, however, are 
strictly regulated, both in special areas and in nonspecial areas, and 
the local planning authority has the right to challenge them. For 
instance, advertisements on business premises must relate to the 
business carried on and to the person carrying it on, including ad- 
vertisements of the goods sold or the services rendered on the 
premises. In a special area they must not contain letters or 
figures exceeding 1 ft. in height and may not be more than 12 ft. 
above ground level. In nonspecial areas they must not be more 
than 2 ft. 6 in. in height, or more than 1 5 ft. above ground level. 

A further important provision in the regulations is that outdoor 
advertisements cannot be displayed without the consent of the 
owner of the land or building on which it is being displayed. This 
provision has almost stopped “fly-posting,” i.e. } posting without 
consideration of the amenities. 

In congested areas further restrictions are often imposed for 
the greater safety or convenience of those using the streets. Thus, 
under the London Traffic act, 1924, the minister of transport may 
within the London traffic area restrict the use of sandwich-sign 


men and other persons in the street for the purpose of advertise- 
ment if they are likely to be a source of danger or to cause ob- 
struction to traffic; and in 1927 the minister, Col Wilfrid Ashley, 
forbade the use of displayed vehicles for advertising purposes in 
certain streets Within the City of London and the metropolitan 
police district no person may carry on foot or horseback or any 
carriage in any thoroughfare or public place any advertisement to 
the obstruction or annoyance of the inhabitants or passengers 
(London Hackney Carriage act, 1853) ; and by the Metropolitan 
Streets acts, 1867 and 1885, no advertisement, except in such form 
and manner as may be approved by the commissioner of police 
having jurisdiction in the area, may, within six miles of Charing 
cross, be exhibited or distributed in any street by any person on 
foot or riding in any vehicle or on horseback. In the County of 
London, by the London Building act, 1894, and in areas in which 
the Public Health Acts Amendment act, 1907, applies, sky signs as 
defined by those acts are prohibited. By a bylaw made in 1900 
under general statutory powers for the suppression of nuisances, 
the London County council, in great measure as a result of observa- 
tion made at coroners 5 inquests, prohibited advertisement by 
searchlight or flashlight causing danger to traffic in any street 
“Flashlight” is defined as a light which alters suddenly either in in- 
tensity, colour or direction. A large number of bylaws for the 
regulation of advertisements have been passed in different parts of 
Great Britain. ~ 

Other advertisements are prohibited by statute because they 
are themselves an evil or because they are incidental to evils which 
the legislature wishes to suppress. Although moneylending is a 
legitimate trade, it tends to create abuses unless it is severely 
restricted. In 1892 the sending of an advertisement to any per- 
son under legal age inviting him to borrow money was prohibited 
Much more drastic restrictions were imposed by the Moneylenders 
act, 1927. No person might send to any person, except in response 
to that person’s written request, any advertisement containing the 
name, address or telephone number of a moneylender or inviting 
him to borrow money from a moneylender or to enter into any 
transaction involving such borrowing or to apply for informa- 
tion as to such borrowing. A moneylender may, however, ad- 
vertise in newspapers and at an authorized address by poster or 
placard, but in each case the act severely limits the contents of 
the advertisement. Moreover, an advertisement or document 
sent in response to a written request must show with due promi- 
nence the moneylender’s authorized name and any other name in 
which he or a partner was registered under the Moneylenders act, 
1900, and must not contain expressions which might reasonably 
be held to imply that the moneylender carries on a banking busi- 
ness. If the terms of interest are indicated they must be stated at 
the rate per cent, per annum, or, if otherwise stated, the rate per 
cent, per annum represented by the interest proposed must also 
be shown. 

By the Larceny act, 1861, advertisements of reward for the re- 
turn of property stolen or lost must neither indicate that no ques- 
tions will be asked or inquiries made nor promise* to repay the 
purchaser or pledgee of stolen property. A number of statutes 
prohibit advertisements relating to betting and lotteries. Prize 
schemes used for advertising are often illegal, as being lotteries. 
But if skill contributes to the winning of a prize in a competition, 
the competition is not a lottery. Indecent and obscene advertise- 
ments were penalized by the Indecent Advertisements act, 1889. 

The Cancer act, 1939, made it an offense for any person to take 
part in the publication of an advertisement containing an offer 
to treat a person for cancer, to prescribe any remedy for it or 
to give any advice in connection with its treatment. The Phar- 
macy and Medicines act, 1941, made it an offense to advertise 
treatments for Bright’s disease, cataract, diabetes, epilepsy or fits, 
glaucoma, locomotor ataxia, paralysis or tuberculosis, or to ad- 
vertise any article in terms calculated to lead to its use for pro- 
curing a miscarriage. 

The general law also affects advertisements. False representa- 
tions, offers to contract, defamatory statements, incitements to 
crime, contempt of court, breach of copyright and infringement 
of trade-marks may be contained in advertisements and will be 
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governed by the ordinary rules relating to deceit, contract, libel, 
crime and infringement of rights. The courts, however, firmly 
refused to allow puffing advertisements to become the basis of 
lawsuits between rival traders and will give a remedy for the dis- 
paragement of goods by advertisement only when false statements 
are made with specific reference to the plaintiff’s goods, with intent 
to injure the plaintiff — and then only when the plaintiff has actu- 
ally been involved in financial loss. 

The law recognizes the value of advertisements to advertisers. 
Hence for breach of a contract to insert advertisements, damages 
will be given for the loss of business due to the failure to insert 
the advertisements. Similarly, where advertisement can be shown 
to be one of the objects of a contract — as, for instance, where an 
actor is engaged for a theatre of high repute — loss of publicity may 
be a substantial element in the damages recoverable for breach of 
the contract. 

A summary of laws and regulations dealing with advertisements 
in certain other countries is contained in an official return issued 
by the home office in 1903. 

Bibliography. — W. J. Reaper, Law of Advertising (London, 1950) ; 
Paul Brewis Redmayne and Hugh Weeks, Market Research, 2nd ed. 
(London, 1951) ; N. T. Sandbrook (ed.), Lane’s Advertising Admin- 
istration, 2nd ed. (London, 1951) ; Ian Harvey, The Technique of 
Persuasion (London, 1951); Nicholas Kaldor and Rodney Silverman, 
A Statistical Analysis of A.dvertising Expenditure and of the Revenue 
of\he Press (London, 1951) ; F. P. Bishop, The Ethics of Advertising 
(London, 1949). (A. J. Hy.) 

ADVERTISING AGENT or AGENCY, an individual or 
an organization engaged primarily in the preparation of advertising 
and also in giving counsel and assistance in the advertising and 
merchandising of commodities, securities and services. 

Although an advertising agency, Reynell and Son, was founded 
as early as 1812 in London, Eng., the advertising agent first be- 
came a recognized factor in business in the United States. The 
Boston Chronotype, Oct. 16, 1846, wrote, “The newspaper adver- 
tising agency of Mr. V. B. Palmer we look upon as just the thing. 
You have only to step into his office with the notice which you 
wish to have given the whole people of the United States, and it is 
done.” By 1849 Volney B. Palmer, who had been an editorial 
writer and later member of the advertising department of the 
Pottsville Miner’ s Journal (Pa.), had opened offices as an advertis- 
ing agent in Philadelphia, New York, Baltimore and Boston. He 
acted as the agent for a number of publishers who paid him a com- 
mission of 25% for selling space, although he did not assume liabil- 
ity for the credit extended to advertisers. Palmer oioneered ad- 
vertising on a national scale. His early ccmpeutcr-: include*. 
S. M. Pettengill, a former clerk for Palmer, and John L. Hooper, 
who established the precedent of the agent’s assuming the respon- 
sibility for paying the publisher. 

In 1865 George P. Rowell, who had been a bill collector for the 
Boston Post , inaugurated his “list system.” Having bought space 
on contract wholesale from a number of weekly newspapers, 
he offered space to advertisers in smaller units at retail rates which 
were below competitors’ rates. He advertised “an-inch-of-space-a- 
month-in-one-hundred-papers-for-one-hundred-dollars.” Although 
the plan proved successful for Rowell and other agents, it did not 
survive. 

As a result of competition among agents and publishers and the 
flexibility of advertising rates and contracts, the agents became, 
in effect, expert space traders and brokers. 

As late as 1880, the advertising agents relied upon the adver- 
tisers to prepare the text of their advertisements; however, in 
1914 the Audit Bureau of Circulations was established, and ex- 
pert and secret knowledge of circulation figures and bargaining for 
favourable rates were no longer the principal services offered to 
clients. National advertisers turned to the agencies for assistance 
in market research, planning of advertising campaigns and prepara- 
tion of copy. By 1917, when the American Association of Adver- 
tising Agencies was founded, agencies had begun to use, in addition 
to publications, other media such as direct-mail soliciting and out- 
door advertising. They later utilized radio and television. 

Services which U.S. advertising agents generally undertook in- 
cluded; (1) conducting marketing researches; (2) making sugges- 


tions concerning the most saleable form of a product, including the 
design of the package and determination of price; (3) assisting 
in the organization and direction of the advertiser’s sales force, 
(4) preparing the advertising, including copy, catalogues, mailing 
pieces, radio or television programs, etc., and suggesting the 
amount of money to be expended, the space or broadcasting time 
required, and the media to be used; (5) making contracts with 
publishers or purveyors of advertising space or time; and ( 6 ) as- 
sisting the advertiser to cultivate the good will of the trade and of 
the public. 

As an organisation, serving any number of advertisers, the 
agency (or agent) usually divides itself into departments as fol- 
lows: (1) executive, which includes the securing of business and 
its development; (2) research and plans, which conducts market- 
ing inquiries and investigations, and pLas the extent and char- 
acter of an advertising campaign; and (3) production, which pro- 
vides for the writing and illustration of advertising copy, and the 
preparation of the engraving cuts and mats necessary to mechan- 
ical reproduction and other details. In addition, many agencies 
became responsible for the production of radio and television pro- 
grams, which were designed to appeal to a given market for a 
product, service or, in some cases, idea. 

Although U S. agencies received fees from clients for special 
services or materials provided, they derived most of their income 
at mid- 20th century from the generally established commission, 
15% of the standard rates, which the media voluntarily allowed. 
Only agencies which met the requirements for “recognition” by 
various publishers and publishers’ associations were awarded the 
commission by the media owners. Requirements for recognition 
included agency financial responsibility for obligations to the media 
owners, which had to be contracted in the name of the agent or 
agency, and a prohibition against the agency’s rebating part of the 
commission to the advertiser. ( See also Advertising.) 

ADVICE, counsel given after consideration, or information 
from a distance giving particulars of something prospective (e.g , 
“advice” of an imminent battle, or of a cargo due). In com- 
merce it is a common word for a formal notice from one person 
concerned in a transaction to another. 

ADVOCATE, a person called in to plead the cause of another; 
especially one entitled, as having the right of audience, to plead 
the cause of another in a court of law. In Scotland the word is 
used particularly to designate a member of the bar of Scotland 
(see Advocates, Faculty oe). The lord advocate is the chief law 
officer of the crown in Scotland. As chief public prosecutor he 
appoints six members of the bar to be his deputies in the conduct 
of criminal prosecutions, and they are termed advocate-deputies. 

The lawyers who practised in the English courts of common 
law were never officially known as advocates, the word being re- 
served for those who practised in the courts of the civil and canon 
law ( see Doctors’ Commons). There was formerly an important 
official termed his majesty’s advocate-general, or more shortly, 
the king’s advocate, who was the principal law officer of the crown 
in the College of Advocates or Doctors’ Commons, and in the ad- 
miralty and ecclesiastical courts. He discharged for these courts 
the duties which correspond to those of the solicitor of the treas- 
ury ( see Solicitor) . His opinion was taken by the foreign office 
on international matters, and on high ecclesiastical matters he was 
also consulted; all orders in council were submitted to him for 
approval. The office may now be said to be obsolete, for after the 
resignation of Sir Travers Twiss, the last holder, in 1872, it was 
not filled. Advocate is also the title still in use in some of the 
British colonies for the chief law officer of the crown. 

In the United States the term advocate has no special signifi- 
cance but is used synonymously with such terms as attorney, 
counsel or lawyer. 

In France, the avocats, as a body, were reorganized under the 
First Empire by a decree of Dec. 15, 1810. There is, however, a 
distinction between avocats and avouis. The latter, limited in 
number, act as procurators or agents, representing the parties be- 
fore the tribunals, draft and prepare all formal acts and writings, 
and prepare lawsuits for the oral debates. The office of the avocat, 
on the other hand, consists in giving advice as to the law, and con- 
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ducting the causes of his clients by written and oral pleadings 
The number of avocats is not limited. 

In Germany the advocai no longer forms a distinct class of law- 
yer. Since 1879, when a sweeping judicature act ( Deutsche Jus- 
Uzgesetzgebung) reconstituted the judicial system, the advocat in 
his character of adviser, as distinguished from the procurator , who 
formerly represented the client in the courts, has become merged 
in the rechtsanwalt , who has the dual character of counsellor and 
pleader. 

Advocatus Ecclesiae. — In the middle ages the word advocatus 
was used on the continent as the title of the lay lord charged with 
the protection and representation in secular matters of an abbey. 
The office is traceable as early as the beginning of the 5th century 
in the Roman empire, the churches being allowed to choose 
defensores from the body of advocates to represent them in the 
courts. In the Frankish kingdom, under the Merovingians, these 
lay representatives of the churches appear as agentes, defensores 
and advocati; and under the Carolingians it was made obligatory 
on bishops, abbots and abbesses to appoint such officials in every 
county where they held property. The office was not hereditary, 
the advocatus being chosen, either by the abbot alone, or by the 
abbot and bishop concurrently with the count The same causes 
that led to the development of the feudal system also affected the 
advocatus. In times of confusion churches and abbeys needed not 
so much a legal representative as an armed protector, while as 
feudal immunities were conceded to the ecclesiastical foundations, 
these required a representative to defend their rights and to fulfil 
their secular obligations to the state, e g., to lead the ecclesiastical 
levies to war. A new class of advocatus thus arose, whose office, 
commonly rewarded by a grant of land, crystallized into a fief 
which, like other fiefs, had by the beginning of the nth century 
become hereditary. 

In France the advocati ( avoues ) were of two classes — (1) great 
barons, who held the advocateship of an abbey or abbeys rather as 
an office than a fief, though they were indemnified for the protec- 
tion they afforded by a domain and revenues granted by the abbey : 
thus the duke of Normandy was advocatus of nearly all the abbeys 
in the duchy; (2) petty seigneurs, who held their avoueries as 
hereditary fiefs and often as their sole means of subsistence. The 
avoue of an abbey, of this class, corresponded to the vidame { q.v .) 
of a bishop. Their function was generally to represent the abbot 
in his capacity as feudal lord; to act as his representative in the 
courts of his superior lord; to exercise secular justice in the abbot’s 
name in the abbatial court; to lead the retainers of the abbey to 
battle under the banner of the patron saint. 

The advocatus played a more -'mnrrT’V part in the feudal polity 
of the Empire and of the Low >. .. ^ ban in France, where his 

functions, confined to the protection of the interests of religious 
houses, were superseded from the 13th century onwards by the 
growth of the central power and the increasing efficiency of the 
royal administration. They had, indeed, long ceased to be effective 
for their original purpose; and from the time when their office be- 
came a fief they had taken advantage of their position to pillage 
and suppress those whom it was their function to defend. The 
mediaeval records, not in France only, are full of complaints by 
abbots of their usurpations, exactions and acts of violence. 

In England advocatus was never used to denote the repre- 
sentative of an abbot ; but in some of the larger abbeys there were 
hereditary stewards whose functions and privileges were not dis- 
similar to those of the continental advocati. The word advocatus , 
however, was inconstant use in England to denote the patron of 
an ecclesiastical benefice, whose sole right of any importance was 
an hereditary one of presenting a parson to the bishop for insti- 
tution. In this way the hereditary right of presentation to a bene- 
fice came to be called in English an “advowson” ( advocatio ). 

In Germany the title of advocatus {Vogt) was given not only to 
the advocati of churches and abbeys, but to the officials appointed, 
early in the middle ages, by the emperor to administer their im- 
mediate domains, in contradistinction to the counts, who had be- 
come hereditary princes of the empire. The territory so admin- 
istered was known as Vogtland {terra advocatorum ), a name still 
sometimes employed to designate the strip of country which 
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embraces the principalities of Reuss and adjacent portions of 
Saxony, Prussia and Bavaria These imperial advocati tended m 
their turn to become hereditary Sometimes the emperor himself 
assumed the title of Vogt of some particular part of his immediate 
domain. In the Netherlands as well as in Germany advocati were 
often appointed in the cities, by the overlord or by the emperor, 
sometimes to take the place of the bailiff (Ger Schulthetss , Dutch 
sellout 9 Lat scultetus ), sometimes alongside this official. 

See Du Cange, Glossarium (ed. 1882-87, Niort), s. “Advocati", A 
Luchaire, Manuel des institutions fran^aises (1892) , ID cz- T ir; 
Reale ncyklopadie (ed Leipzig, 1896), s, “Advocatus a.’ 1 - 

further references will be found. 

ADVOCATES, FACULTY OF, the collective term em- 
ployed to designate the members of the bar of Scotland The 
faculty has grown out of the Scots act of X53L which established 
the College of Justice, or Court of Session, in Scotland^ The 
advocates had, and still have, the sole right of audience in the 
Court of Session and High Court of Justiciary. By immemorial 
custom, they have formed themselves into a self-governing faculty 
under annually elected office-bearers consisting of the dean of 
faculty and his council, the vice-dean, the treasurer and the clerk. 
When properly instructed by a law agent an advocate is, under 
pain of deprivation of office, bound and entitled to plead in any 
court in Scotland, civil or criminal, superior or inferior. He is 
also entitled to plead before the House of Lords, the judicial com- 
mittee of the privy council and parliamentary committees. The 
magnificent library collected by the faculty has now been formed 
info the National Library of Scotland. 

ADVOCATUS BIABOLIj devil’s advocate, the popular 
name for the promoter of the Faith {promotor fidei) ) an officer 
of the Sacred Congregation of Rites at Rome, whose duty is 
to prepare ail possible arguments against the beatification or 
canonization of an alleged saint. This functionary first occurs in 
connection with the beatification of St. Lorenzo Giustiniani under 
Leo X. (1513-21). {See Canonization.) 

ADVOWSON, the right of presentation to a vacant ecclesias- 
tical benefice, so called because the patron defends or advocates 
the claims of the person whom he presents, or because he is the 
advocate, patron or defender of the church and benefice and is 
as such given the right to name the priest. At what period the 
right of advowson arose is uncertain; it was probably the result 
of gradual growth. The earliest trace of the practice is found in 
the decree of the council of Orange, a.d. 441, which allowed a 
bishop, who had built a church in the diocese of another bishop, 
to nominate the clerk, but not to consecrate the church. The 
123rd Novel of Justinian, promulgated about the end of the 5th 
century, decreed “that if any man should erect an oratory, and 
desire to present a clerk thereto by himself or his heirs, if they 
furnish a competency for his livelihood, and nominate to the 
bishop such as are worthy, they may be ordained.” The 57th 
Novel empowered the bishop to examine them and judge of their 
qualifications, and, where those were sufficient, obliged him to 
admit the clerk. In England, for quite two centuries after its 
conversion, the clergy administered only pro tempore in the 
parochial churches, receiving their maintenance from the cathedral 
church, all the appointments within the diocese lying with the 
bishop. But in order to promote the building and endowment of 
parochial churches, those who had contributed to their erection 
either by a grant of land, by building or by endowment, became 
entitled to present a clerk of their own choice to the bishop, 
who was invested with the revenues derived from such contribu- 
tion. After the Norman Conquest, it became quite usual for 
patrons to appoint to livings not only without the consent, but 
even against the will, of the bishops. 

Advowsons are divided into two kinds, appendant and in gross . 
The right of presenting, originally given to the person who built 
or endowed the church, gradually became annexed to the manor 
in which it was built, and where the right of advowson remains 
attached to the manor, it is called an advowson appendant, and 
passes with the estate by inheritance or sale without any special 
conveyance. But where, as is now generally the case, the right 
of presentation has been sold by itself, and so separated from the 
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manor, it is called an advowson in gross. An advowson may also 
be partly appendant , and partly in gross; e g , if an owner granted 
to another every second presentment, the advowson would be 
appendant for the grantor’s turn and in gross for the grantee’s. 

Advowsons are further distinguished into presentative and collar 
five. In a presentative advowson, the patron presents a clergyman 
to the bishop, with the petition that he be instituted into the 
vacant living/ and the bishop then, if the presentee be a fit clerk, 
admits and institutes him. In a collative advowson the bishop is 
himself the patron, either in his own right or in the right of the 
proper patron, which has lapsed to him through not being exercised 
within the statutory period of six months after the vacancy oc- 
curred Collation takes the place of presentation, admission and 
institution. Before 1898 there were also donative advowsons, 
but the Benefices Act, 1898, made all donations with cure of 
souls presentative . In a donative advowson, the patron conferred 
the benefice by a simple letter of gift, without any reference to 
the bishop. 

The Benefices Act of 1898 did not make any substantial change 
in the legal character of advowsons, which remain practically the 
same as before the act. Briefly, it prevents the dealing with the 
right of presentation as a thing apart from the advowson itself ; 
increases the power of the bishops to refuse the presentation of 
unfit persons, and removes various abuses. An advowson may, 
still, be sold during a vacancy, but that will not carry the right 
to present on the vacancy. But under the Benefices Act, ad- 
vowsons may not be sold by public auction except in conjunc- 
tion with landed property adjacent to the benefice; transfers of 
patronage must be registered in the registry of the diocese, and 
no such transfers can be made within 12 months after the last 
admission or institution to the benefice. Restrictions have also 
been imposed on the transfer of patronage of churches built under 
the Church Building acts and New Parishes acts, and on that 
of benefices in the gift of the lord chancellor, and sold by him 
in order to augment others; but agreements may be made as to 
the patronage of such churches in favour of persons who have 
contributed to their building or enlargement without being void 
for simony. 

The Benefices Act, 1898 (Amendment) Measure, 1923, provides 
that after two further Vacancies of the benefice subsequent to 
the passing of the measure, the right of patronage shall become 
incapable of sale, and that a patron may anticipate the two 
avoidances by a registered declaration, and declare the patronage 
shall from the date of declaration be without power of sale. The 
measure further provides that if a right of patronage becomes 
after the date of the measure vested in a clergyman or his wife, 
or in someone on his or her behalf, that clergyman shall not be 
presented to the living. There is a further provision in the 
measure, repealing the act called the Clergy Resignation Bonds 
Act, 1828, which sanctioned the giving by presentees of a bond 
to a patron that he would resign the benefice in favour of any 
one named person, or either of two named persons, if both were 
related to the patron within certain limited degrees. 

The right of presentation may be exercised by the owners, 
whether they be infants, executors, trustees, coparceners (who, 
if they cannot agree, present in turn in order of age) or mortgagees 
(who must present the nominee 1 of the mortgagor), or a bankrupt 
(who, although the advowson belongs to his creditors, yet has 
the right to present to a vacancy). Certain owners of advowsons 
are temporarily or permanently disabled from exercising the right, 
which devolves upon other persons; and the Crown as patron 
paramount of all benefices can fill all churches not regularly filled 
by other patrons. It thus presents to all vacancies caused by 
simoniacal presentations, or by the incumbent having been pre- 
sented to a bishopric or in benefices belonging to a bishopric 
when the see is vacant by the bishop’s death, translation or de- 
privation. Where a presentation belongs to a lunatic, the lord 
chancellor presents for him. Where it belongs to a Roman Cath- 
olic the right is exercised in his behalf by the University of Oxford 

*A nomination is to be distinguished from a presentation. The 
latter is the legal act, which alone will be recognized by the bishop. 
But if the legal patron be not entitled, in equity, the true patron 
nominates him. 


if the benefice be situate south of the River Trent, and by that 
of Cambridge if it be north of that river. (For the conditions 
which make a fit clerk see the article Benefice.) If the bishop 
refuses to admit and institute, the patron has his remedy by an 
action called after the words in the ancient writ Quare impedit; 
that is, the bishop is called upon to show “why he hinders the 
patron in the exercise of his right. If the bishop’s refusal be 
due to the fact that there is another claimant to the patronage^ 
that person is also made defendant. If the refusal be because 
the clerk is alleged to be unfit, the clerk can himself appeal to 
the court of the metropolitan by a process known as duplex 
querela. The Benefices act also gives to both patron and pres- 
entee an alternative mode of appeal against a bishop’s . ref usal 
to institute or admit, except on a ground of doctrine or ritual, to 
a court composed of the archbishop of the province and a judge 
of the high court nominated for that purpose by :ne lord chan- 
cellor, a course which, however, bars resort being bad to the 
ordinary suits of duplex querela or action of quare impedit. 

In case of refusal of one presentee, the patron may present 
another so long as he does it before lapse. 

Upon institution the church is full against everybody except 
the Crown, and after six months’ peaceable possession the clerk 
is secured in possession of the benefice, even though he may have 
been presented by a person who is not the proper patron. The 
true patron can, however, exercise his right to present at the 
next vacancy, and can recover the advowson from an usurper at 
any time within three successive incumbencies so created adversely 
to his right, or within 60 years. Collation, which otherwise corre- 
sponds to institution, does not make the church full, and the true 
patron can dispossess the clerk. Possession of the benefice is 
completed by induction, which makes the church full against any 
one, including the Crown. If the proper patron fails to exercise 
his right within six calendar months from the vacancy, the right 
devolves or lapses to the next superior patron; e.g., from an 
ordinary patron to the bishop, and if he makes similar default 
to the a r chbi?hop, and from him on similar default to the Crown. 
If a bishopric becomes vacant after a lapse has accrued to it, the 
right goes to the metropolitan; but in case of a vacancy of a 
benefice during the vacancy of the see the Crown presents. Until 
the right of presentation so accruing to a bishop or archbishop is 
exercised, the patron can still effectually present but not if lapse 
has gone to the Crown. (See also Benefice; Glebe; Incum- 
bent; Rector; Vicar.) 

See J. Mirehouse, On Advowson (1824) ; Phillimore, Ecclesiastical 
Law; J. Bingham, Origines Ecclesiasticae, or, the Antiquities of the 
English Church (1838-40). (P.) 

ADWAN, a Moabite tribe claiming an Arabian origin. They 
declare that ten generations ago they formed part of a settled 
population in a fertile district of Arabia and were driven out by 
invaders much stronger in numbers. 

See The Cambridge Ancient History, vol. i., 2nd ed. (1924). 

ADY, ENBRE (1S77-1919), Hungarian poet, was bom Nov. 
2i, 1877, at Emiindszent, Transylvania. He was a leader of the 
modern school and one of the greatest lyrical poets of Hungary. 
During his youth he became intimate with the publicists and 
politicians of the Radical and Socialist parties. When he settled 
down in Budapest he turned his attention towards revolutionary 
politics and contributed to several Radical papers. He also made 
prolonged visits to Paris and the Riviera but returned finally to 
Hungary owing to ill-health, and lived there quietly until his 
death on Jan. 27, 1919. During the World War he adopted a 
pacifist attitude, and prophesied the Karolyi revolution of 1918. 

Bibliography. — Jean Horvath, Ady (1910) ; L. Hatvany, Da$ 
verwundete Land (1921); Paul Gulyas, Ady (1925) ; articles' in the 
Revue de Gen&ve (1922-24). 

ADYE, SIR JOHN MILLER (1819-1900), British gen- 
eral, son of Major James P. Adye, was bom at Sevenoaks, Kent, 
on Nov. 1, 1819, and died on Aug. 26, 1900. Sir John Adye 
served in the Crimean War, in the Indian Mutiny, on the North- 
West frontier in India in 1863 and subsequently in important 
commands at home. In 1882 he was chief of staff and second in 
command of the expedition to Egypt and served throughout the 
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campaign (G. C. B. and thanks of parliament) He held the gov- 
ernment of Gibraltar from 1883 to 1886. Promoted general and 
colonel commandant of the Royal Artillery in 1884, he retired 
in 1886. He unsuccessfully contested Bath in the Liberal interest 
in 1892. He was author of Recollections of a Military Life 
(1895) and other works. 

ADYTUM* the most sacred part of a shrine, temple or church 
such as the Holy of Holies of the Temple at Jerusalem, or the 
cave of the Oracle of Apollo at Delphi, occasionally used for the 
chancel (q.v.) of a Christian church. 

ADZE* a tool used for cutting and 
planing. It is somewhat like an axe re- 
versed, the edge of the blade curving 
inward and placed at right angles to the 
handle. This shape is most suitable for 
planing uneven timber, as inequalities are 
“hooked off” by the curved blade. At the 
same time, each cut of the adze leaves its 
own facet, giving a peculiarly wrought 
effect to work so finished. The beams of ra 

old houses, or of new ones finished m an WHSCH ]s USED F0R CUT . 
old-fashioned way, show most pleasantly ting and planing 
the marks of the adze. See Tool. 

ADZHARIA (Georgian A char a Turkish Ajaristan ), an au- 
tonomous socialist soviet republic, a zone under the protection of 
the Georgian S.S.R. Its boundaries are, on the west, the Black 
sea, on the south, Turkey, on the north and east, the Georgian 
SSR. Area 1,081.1 sq.mL; pop. (1933) i53>8oo: urban 56,365 
and rural 97,435. It consists mainly of the former military gov- 
ernment of Batum with Ardvin, i.e., the slopes and a portion of 
the Armenian highlands, drained by the Chorokh river and its 
tributary, the Acharis-Tsqali, forming deep, picturesque ravines. 
It is divided for administrative purposes into the following prov- 
inces: Adzhar-Tskalsk, pop. 5.524, entirely rural; Kedsk, pop. 
10,307, entirely rural; Kobuletsk, pop. 16,996: urban, 1,791, rural, 
15,205; Khylosk, pop. 27,172, entirely rural; Chorokh, pop. 59,- 
199: urban, 45,450, rural, 13,749* The climate is “west coast 
Mediterranean” in type, with southerly and southeasterly rain- 
bearing winter winds from the low pressure systems over the 
Black sea. The Caucasus shelters it from north and northeast 
winds. Rainfall averages 60 in. per annum or more — at Batum 
93 3 in. (maximum in November); average temperature January, 
43.0 0 F.; August, 73.8° F. Malaria is prevalent and insect pests, 
e.g., mosquitoes and locusts, abound. Along the coastal plains 
from Batum northward are cultivated vine, peach, pomegranate, 
fig, olive (up to 1,500 ft. above sea level), chestnut, apricot, citrus 
fruits, apple, pear, plum, cherry, melon and tea, maize (the staple 
food), wheat (up to 5,000 ft.), potatoes, peas, currants, cotton, 
rice, colza, tobacco, sunflower seeds and barley. The eucalyptus, 
mulberry (with silk cultivation), bamboo and ramie are also pro- 
duced. Much of the republic is forested, the mountain slopes 
bearing dense forests with a great variety of timber, interspersed 
with climbing and twining plants and along the plains and lower 
slopes flowering shrubs bloom, e g magnolia, azalea, camellia 
japcnica, begonia. Petroleum exists north of Batum, but is not 
worked much. Batum ( q.v .), chief city and port, is linked by 
rail with Baku (on Caspian) and with Kutais and Poti. Pipes con- 
vey petroleum from Baku to Batum. Achara was at first a part of 
the Georgian duchy (after 1463 sovereign principality) of Guria, 
under the house of Gurieli. After the 16th century it became a part 
of the Ottoman, find after 1878 a part of the Russian, empire. In 
1921 it became an A.S.S.R. (See Georgia.) 

A. E.: see Russell, George William. 

ABACUS* in Greek legend, was the son of Zeus and of 
Aegina, daughter of the river-god Asopus. His mother was car- 
ried off by Zeus to the island of Oenone, afterwards called by 
her name. The island having been depopulated by a pestilence, 
Zeus changed the ants upon it into human beings (Ovid, Met., 
vii. 520), who were called Myrmidones ( murmekes = ants). 
Aeacus ruled so impartially that after his death he was made 
judge of the lower world, together with Minos and Rhadaman- 
thus. His successful prayer4o Zeus for rain at a time of drought 


was commemorated by a temple at Aegina (Pausanias 11. 29)^ 
where a festival ( Aiaketa ) was held in his honour 

AECLAXUM* an ancient town of Samnium, Italy, 15 mi E.- 
S E of Beneventum, on the Via Appia (near modem Mirabella). 
It became the chief town of the Hirpini after Beneventum had 
become a Roman colony Sulla captured it in 89 b c. by setting 
on lire its wooden breastwork, and new fortifications were erected. 
Hadrian, who repaired the Via Appia from Beneventum to this 
point, made it a colony; it has ruins of city walls, aqueduct, baths* 
and amphitheatre; nearly 400 inscriptions have been found Two 
different routes to Apulia diverged at this point, one (Via Aurelia 
Aeclanensis) leading through the modern Ariano to Herdonie, the 
other (the Via Appia of the Empire) passing the Lacus Ampsanc- 
tus and going on to Aquilonia and Venusia. See Ashby and Gard- 
ner, Papers of the British School at Rome, viii 108 sqq. 

AEBESILJS (d. a.d. 355), Neoplatonist philosopher, was bom 
of a noble Cappadocian family. He went to Syria, attracted by 
the lectures of lamblichus, whose disciple he became He taught 
at Pergamum, his chief disciples being Eusebius and Maximus 

See Ritter and Preller, 552; Ritter’s Geschichte der Philosophic; 
T. Whittaker, The Neoplatonists (1901). 

AEBICULA* a small house or temple, especially the Roman 
household shrine of the Lares and Penates. 

A EDJI.ES j the magistrates at Rome who had care of the 
*e*\. Created in the same year as the tribunes"* of 

the people (494 bc.), they were plebeians, elected, two in num- 
ber, by the Concilium Pie bis. Intended as assistants to the trib- 
unes, they exercised police functions and had power to inflict 
fines. They also managed the plebeian and Roman games. In 
367 b.c. an extra day was added to the Roman games. The 
patricians offered to bear the expense if admitted to the aedile- 
ship. Accordingly two “curule” aediles (see Curule) were ap- 
pointed by the Comitia Tributa, at first patricians, then patri- 
cians and plebeians in turn and lastly from either class. They 
managed the Roman and Megalesian games, cared for the 
patrician temples and issued edicts for the markets. The curule 
aediles ranked higher than the plebeian, but in time their func- 
tions became practically identical These functions fell under 
three heads: (1) Care of the city — repair, etc., of temples, sewers 
and aqueducts; traffic regulation and precautions against fire; 
control of baths and taverns, and general supervision of public 
morals. (2) Care of provisions — testing of quality and of weights 
and measures; purchase of com for disposal in emergencies at a 
low price. (3) Care of the games — organization of the public 
games and control of those given by private individuals (e.g. f at 
funerals). These were often used by ambitious persons as a 
means of gaining popularity. In 44 b.c. Caesar added two patri- 
cian aediles, called Cereales , for the care of the corn supply. 
Under Augustus the juridical functions of the office and the care 
of the games were transferred to the praetor, while its city re- 
sponsibilities were limited by the appointment of a praefectus 
urbi. In the 3rd century a.d. it disappeared altogether. 

See W. E. Heitland^ The Roman Republic (1923), pp. 157-158; 
J. E. Sandys, Companion to Latin Studies (1921) (useful bibliogra- 
phy), pp. 321, 345, 385; A. H, J. Greenidge, Roman Public Life (1901). 

AEDUI (i-dob-e), Haedui or Hedui, a Gallic people of 
Gallia Lugdunensis, who inhabitedAhe country between the Arar 
(Saone) and Liger (Loire). Their territory thus included the 
greater part of the modem departments of Saone-et-Loire, Cote 
d’Or and Nievre. According to Livy (v. 34), they took part in 
the expedition of Bellovesus into Italy in the 6th century b.c. 
Before Caesar’s time they had attached themselves to the Ro- 
mans, and were honoured with the title of brothers and kinsmen 
of the Roman people. When the Sequani (q.v.), their neighbours 
on the other side of the Arar, subjugated them, the Aedui sent' 
Divitiacus, the druid, to Rome to appeal for help, but his mission 
was unsuccessful. On his arrival in Gaul (58 b.c.), Caesar re- 
stored their independence. In spite of this, the Aedui joined the 
Gallic coalition against Caesar (B.G. vii. 42), but after the sur- 
render of Vercingetorix at Alesia (q.v.) were glad to return to 
their allegiance. Augustus dismantled their native capital Bibracte 
(q.v.) on Mont Beuvray, and substituted a new town with a 
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half-Roman, half-Gaulish name, Augustodunum (mod. Autun). 
During the reign of Tiberius (a.d. 21), they revolted and seized 
Augustodunum, but were soon put down (Tacitus, Ann. in. 43- 
46). The Aedui were the first of the Gauls to receive from the 
Emperor Claudius the distinction of the ius honorum. 

See A. E. DesJardins, Geographic de la Gaule ii. (1876-93) ; T R. 
Holmes, Caesar's Conquest of Gaul (1899). 

AEGADIAN ISLANDS (Ital. Isole Egadi; anc. Aegates 
Insulae), small mountainous islands off the west coast of Sicily, 
scene of the defeat of the Carthaginian fleet by G. Lutatius Catu- 
lus in 241 b.c., which ended the First Punic War. Favignana 
(Aegusa), the largest (pop. 6,186 in 1936), lies 10 mi S.W. of 
Trapani; Levanzo (Phorbantia) 8 mi. W. (pop. 330)1 Marettimo, 
(pop. 1,103), the ancient tepa vijcros, 15 nii. W. of Trapani, is 
now reckoned ir. the group 

AEGEAN CrvTLiZAriGN. the general term for the 
prehistoric civilization, previously called “Mycenaean” because its 
existence was first brought to popular notice by Heinrich Schlie- 
mann’s excavations at Mycenae in 1876, or “Minoan” when Sir 
Arthur Evans’ explorations in Crete from 1899 onwards showed 
its main source. Subsequent discoveries, however, have made it 
clear that Crete was its chief centre in its earlier stages, and 
Mycenae, or the mainland at least, in its later stages; and, ac- 
cordingly, it is more usual now to adopt a wider geographical title 
for this culture, which is that of Greece and the Aegean basin 
in the bronze age. 

I HISTORY OF DISCOVERY AND DISTRIBUTION OF 
REMAINS 

Mycenae and Tiryns are the two principal sites on which evi- 
dence of a prehistoric civilization was remarked by the classical 
Greeks. The Cyclopean wails of the citadel of Mycenae, its 
gate with heraldic Hons, the great “treasury of Atreus” and the 
gaHeries of Tiryns had borne silent witness for ages before 
Schliemann’s time; but they were supposed only to speak to the 
Homeric, or at farthest a rude Heroic beginning of purely Hellenic, 
civilization. Only when Schliemann exposed the contents of the 
graves which lay just inside the gate (see Mycenae), scholars 
recognized the advanced stage of art to which prehistoric dwellers 
in the Mycenaean citadel had attained. A good deal of other 
evidence was available before 1876, but had not been collated 
and seriously studied. Although it was recognized that certain 
tributaries, represented, e.g. } in the 18th dynasty tomb of Rekh- 
mara at Egyptian Thebes as bearing vases of peculiar forms, 


were of some Mediterranean race, neither their precise habitat 
nor the degree of their civilization could be determined while so 
few actual prehistoric remains were known in the Mediterranean 
lands. Nor did the Aegean objects which were lying obscurely in 
muse um s in 1870, or thereabouts, provide a sufficient test of the 
real basis underlying the Hellenic myths of the Argolid, the 
Troad and Crete, to cause these to be taken seriously.. Both at 
Sevres and Neuchatel Aegean vases had been exhibited since about 
1840, the provenance being in the one case Phylacope in. Melos, 
in the other Cephalonia. Ludwig Ross, by his explorations in the 
Greek islands from 1835 onwards, called attention to certain 
early intaglios, since known “island gems”; but it was not till 
1878 that C. T. Newton demonstrated these to be no strayed 
Phoenician products. In 1866 primitive structures were dis- 
covered in the island of Therasia by quarrymen extracting pozzo- 
lana for the Suez canal works; and when this discovery was 
followed up on the neighbouring Santorin (Thera), by representa- 
tives of the French school at Athens, much pottery of a class now 
known to belong to the transition from the middle to the late 
bronze age, and many stone and metal objects, were found and 
dated by the geologist Fouque, somewhat arbitrarily, to 2000 
bc., by consideration of the superincumbent eruptive stratum. 
Meanwhile, in 1868, tombs at Ialysus in Rhodes had yielded to 
M. A. Biliotti many fine painted vases of styles which were called 
later the 3rd and 4th “Mycenaean”; but these, bought by John 
Ruskin, and presented to the British Museum, were supposed to 
be of some local Asiatic fabric of uncertain date. 

SeMiemanirs Excavations. — Even H. Schliemann’s first ex- 
cavations at Hissarlik in the Troad did not excite astonishment. 
But the “Burnt City” of his second stratum, revealed in 1873, 
with its fortifications and vases, and a hoard of gold, silver and 
bronze objects, which the discoverer connected with it, began to 
arouse a curiosity which was destined to spread far. As soon as 
SchMemann came on the royal “shaft graves” at Mycenae three 
years later, Hght poured from all sides on the prehistoric period 
of Greece. The character of both the fabric and the decoration 
of the Mycenaean objects was not that of any well-known art. 
A wide range in space was proved by the identification of the 
island gems and the Ialysus vases with the new style, and a wide 
range in time by collation of the earfier Theraean and Hissarlik 
discoveries. A relation between objects of art described by Homer 
and the Mycenaean treasures was generally allowed, and a correct 
opinion prevailed that, while certainly posterior, the civilization 
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of the Iliad was reminiscent of the Mycenaean Schliemann got 
to work again at Hissarlik in 1878, and greatly increased our 
knowledge of the lower strata, but did not recognize the Aegean 
remains in Ms “Lydian” city of the 6th stratum, which were not to 
be fully revealed till Dorpfeld resumed the work at Hissarlik in 
1892 after the first explorer’s death. But by laying bare in 1884 
the upper stratum of remains on the rock of Tiryns ( q.v .), 
Schliemann made a contribution to our knowledge of prehistoric 
domestic life which was amplified two years later by Chr. 
Tsountas’s discovery of a similar palace at Mycenae. Work at 
Tiryns was not resumed till 1905, when it was proved, as had 
long been suspected, that earlier strata dating back to the begin- 
ning of the bronze age lie below the palace cleared by Schliemann 
From 1877 dates the finding of Mycenaean sepulchres outside 
the Argolid, from which, and from the cortinuadon cf Tsountas’s 
exploration of the buildings and lesser graves at Mycenae, a 
large treasure, independent of Schliemann’s princely gift, has 
been gathered into the National museum at Athens. 

Between this date and the end of the century many isolated 
tombs of the beehive type and cemeteries of rectangular rock-cut 
chamber tombs were explored in different districts of Greece. 
Chamber tombs were found in Attica, at Spata, Markopoulo and 
Alyke, and in Argolis at Nauplia, and near the Argive Heraeum, 
and some late graves in Salamis. Beehive tombs, already rifled, but 
retaining some of their furniture, were excavated at Dimeni in 
Thessaly, Menidi and Thoricus in Attica, Orchomenus in Boeotia, 
and Kampos in Laconia. The richest tomb of all was cleared 
at Vaphio in Laconia in 1889, and this produced, in addition to 
a fine series of engraved gems and miscellaneous goldsmith’s work, 
two splendid golden cups chased with scenes of bull hunting; and 
fragments of large vases painted in a bold florid style. These 
latter, with similar fragments from the Argive Heraeum, Thoricus, 
and Mycenae itself, remained an enigma till the excavation of 
Cnossus revealed the “Palace” style. The exploration of famous 
classical sites showed too that many of these, with the notable 
exception of Olympia, had been important centres of culture in 
Aegean times. Thus the sanctuary at Delphi, the Heraeum by 
Argos and the Acropolis of Athens all yielded their quota of what 
were still called Mycenaean objects and the last site boasts a 
fortification wall similar in style to those of Mycenae and Tiryns 
with column bases and foundations of a “palace.” A Cyclopean 
acropolis and “palace” were explored on the island of Goulas in 
Lake Copais, the prehistoric dykes of which were now surveyed. 
Mycenaean remains came to light in most parts of Greece, but 
except for Eieusis, Aegina and Thoricus, where little was done, 
no inhabited sites were touched. At these last three sites pottery 
of new types was found which we now know to be pre- Mycenaean ; 
but this and the discovery by Wide in 1894 in a barrow at ApMdna 
of burials containing similar wares remained almost unnoticed. 
Similarly some early rock-cut tombs with peculiar hand-made 
pottery found in the American excavations at Corinth in 1896 
did pot fall into their right context till the discoveries at Korakou, 
near Corinth, almost 20 years later. 

Excavation Outside Greece. — Meanwhile prehistoric re- 
search had begun to extend beyond the Greek mainland. Certain 
central Aegean islands, Antiparos, los, Amorgos, Syros and 
Siphnos, were all found to be singularly rich in evidence of the 
early Aegean period. The series of Syran-buiit graves, containing 
crouching corpses, is the most representative known in the Aegean. 
Exceptionally rich cemeteries of the same date have been explored 
in Naxos, and Paros has yielded in addition to early graves some 
remains of the middle period. Delos too has proved an unexpected 
source of early Aegean culture. Melos, long marked as a source 
of early objects, but not systematically excavated till taken in 
hand by the British school at Athens in 1896, yielded at Phylacope 
remains of all the Aegean periods, except the Neolithic. Numerous 
cemeteries with late Aegean pottery have been found in Rhodes. 
A map of Cyprus in the later Bronze Age (such as is given by 
J. L. Myres and M. 0 . Richter in Catalogue of the Cyprus 
Museum) shows more than 25 settlements in and about the 
Mesaorea district alone, of which one, that at Enkomi, near the 
site of Salamis, has yielded the richest Aegean treasure in precious 


metal found outside Argolis E Gjerstad (Studies on Prehistoric 
Cyprus ) has since added to the number of prehistoric sites in 
the island, the relationship of which to the general Aegean culture 
is gradually becoming clearer. In Asia Minor a cemetery at 
Yortan in Mysia and Korte’s excavations at Gordiurn in Phrygia 
have yielded pottery similar to that from the early strata of 
Hissarlik Exploration of south-western Asia Minor has also 
brought to light remains of the prehistoric age; but though pottery 
of late Aegean style is found along the coast and ceramic speci- 
mens of Aegean appearance have often been brought back from 
many districts of Anatolia, the connections of Asia Minor and 
of Hissarlik (Troy) still seem, so far as the early and middle 
Aegean periods are concerned, to lie outside the Aegean area 
proper ( see Troy). In Egypt in 1887 W. M. F. Petrie found 
painted sherds of Cretan style at Kahun in the Fayum, and farther 
up the Nile, at Tell el-Amarna, chanced on bits of no fewer than 
800 Aegean vases in 1889. Much material from subsequent 
excavations has accumulated to demonstrate that Egypt and the 
Aegean were in contact from early dynastic times. There have 
now been recognized in the collections at Cairo, Florence, London, 
Paris and Bologna several Egyptian imitations of the Aegean 
style which can be set off against the many debts which the 
centres of Aegean culture owed to Egypt. Two Aegean vases 
were found at Sidon in 1885, and many fragments of Aegean and 
especially Cypriote pottery have been turned up during recent 
excavations of sites in Philistia and Palestine. Indeed the typical 
Philistine pottery is derived from the latest Aegean fabric. South- 
eastern Sicily, ever since P. Orsi excavated the Sicel cemetery 
near Lentini in 1877, has proved a mine of early remains, among 
which appear in regular succession Aegean decorative motives 
from the period of the second stratum at Hissarlik. Vases of the 
last Aegean period have also been found. Aegean objects too have 
been reported from Sardinia, although the Aegean influence 
formerly thought to have been observed in Spain, is now dis- 
credited or at least considered much overrated. 

One land, however, has eclipsed all others in the Aegean by 
the wealth of its remains of all the prehistoric ages; viz., Crete, 
so much so that, for the present, we must regard it as the 
fountain-head of Aegean civilization, and probably for long its 
political and social centre. The island first attracted the notice 
of archaeologists by the remarkable archaic Greek bronzes found 
in a cave on Mt. Ida in 1885, as well as by epigraphic monuments 
such as the famous law of Gortyna ; but the first undoubted 
Aegean remains reported from it were a few objects extracted 
from Cnossus by Minos Kalokairinos of Candia in 1878. These 
were followed by important discoveries made in the southern plain 
(Messara) by F. Halbherr. W. J. Stillman and H. Schliemann 
both made unsuccessful attempts at Cnossus, and A. J. Evans, 
coming on the scene in 1893, travelled in succeeding years about 
the island picking up trifles of unconsidered evidence, which 
gradually convinced him that greater things would eventually 
be found. He obtained enough to enable him to forecast the 
discovery of written characters, till then not suspected in Aegean 
civilization. The revolution of 1897-98 opened the door to wider 
knowledge, and much exploration has ensued, for which see Crete. 

Further Mycenaean Investigations. — The success of the 
excavations in Crete naturally caused fresh attention to be paid 
to Mycenaean remains on the mainland. At Thebes the ruins of 
the “House of Cadmus” were found by Keramopoullos and yielded 
many fragments of brilliant frescoes and a store of inscribed 
vases of the latest period; while close to the city, chamber tombs, 
stored with vases and other funeral furniture, were excavated. 
At Orchomenos the Mycenaean stratum was explored by Furt- 
wangler and the underlying strata, which reach down to the neo- 
lithic deposits, began to reveal for the first time the pre-Myce- 
naean history of the mainland. Wares of the early and middle 
Aegean periods were unearthed at Aegina and the later continu- 
ance of the work there has much enlarged our knowledge and 
shown that the town was protected by a wall. Imported Cretan 
ware of the middle period has also come to light. At Tiryns 
many fragments of frescoes from the palace were found, and 
in the strata beneath the palace floor, reaching down to bed rock, 
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remains of the middle and early periods appeared Further 
beehive tombs were excavated at Kakovatos at the Messenian 
Pylos and at Tiryns, but the last had unfortunately been com- 
pletely plundered at least by Roman times. More evidence for 
the last period came in from Argos, where the middle period also 
appeared, Achaea, Aetolia, Locris, and Cephalonia showing that 
culture all over Greece in the late bronze age had been more 
or less uniform. 

Meanwhile in Thessaly discoveries were being made which 
were to give a new aspect to the pre-history of Greece. Here 
rich deposits of painted neolithic pottery were found at Dimini 
and Sesklo by Tsountas, who cleared some small beehive tombs 
of the transitional period between the bronze and iron ages at 
Marmariane. Further systematic excavation of other sites in 
Thessaly by British archaeologists and researches by Soteriades 
in Boeotia and Phocis showed that the neolithic pottery of the 
Greek mainland was totally different from that of Crete and 
therefore that the underlying basis for the bronze age in these 
two main spheres of Aegean culture was by no means the same. 
This was supported by the results obtained by Dorpfeld in Leucas, 
where he found wares of all three periods (early, middle and 
late) and neolithic pottery with painted decoration closely akin 
to the Thessalian. Euboea produced tombs of the early bronze 
age, showing a e-V-r 1 -V"f ,s both to the wares of the Cyclades 
and* to those of 1 . ' ' r. and more tombs of the late period 

which indicate that the results obtained in this island coincide 
with those from elsewhere. Even before the war the American 
excavators had obtained hints that Corinth was likely to prove 
fertile in pre-historic remains, but not till 1915 was any great 
success won. Since that year the Americans under the leadership 
mainly of Blegen and Miss Walker have rewritten the early 
history of the mainland. A series of discoveries and excavations 
has shown that neolithic wares similar to those of Thessaly are 
to be found in the Peloponnese, where Corinth, Nemea, the Argive 
Heraeum and Arcadia have all yielded relics of this period. 
Further, largely as the result of the excavation of Korakou, a 
prehistoric port on the Gulf of Corinth near Lechaeum, supported 
by fruitful work at Zygouries (near Cleonae), Nemea and the 
Argive Heraeum, it has been possible to obtain a clear view of the 
three stages of the bronze age on the mainland. 

The Aegean Area. — Traces of the early and middle bronze 
ages have also appeared in Laconia, and the German work at 
Amyclae has yielded many relics of the late period. At Asine, near 
Nauplia, a Swedish expedition under Persson has achieved brilliant 
results and recovered remains of all three periods. The same 
expedition at Dendra, near Midea, has excavated an unplundered 
beehive tomb which shows the burial ritual and found treasures 
richer than those of Vaphio. There is a splendid gold cup chased 
with a design of octopuses and dolphins, a gold and silver cup 
adorned with bulls’ heads, silver cups, weapons of bronze, en- 
graved sealstones of wondrous size, and pottery which dates the 
tomb to about 1350 b.c., the last period. Nearby is a chamber 
tomb, with a hoard of 33 bronze vessels, which, though empty 
of human remains, seems to have been a cenotaph and throws 
much light on the cult of the dead. At Mycenae the British 
work directed by Wace has found remains of all three periods of 
the bronze age, including a rich series of tombs of the last period, 
and established the history of the shaft graves found by Schlie- 
maim. The palace has been re-explored and, with the Lion Gate 
and walls, been found to date from the latter part of the last 
period, from 1400 b.c. The beehive tombs, also re-examined, can 
be dated with some degree of probability, and the finest, such 
as the Treasury of Atreus are seen to be contemporary with the 
Lion Gate. These results are confirmed by the renewed work of 
the Germans at Tiryns under Karo and Kurt Muller, who find 
that the palace and the walls, with three stages at least, are 
approximately contemporary with those of Mycenae. The Swed- 
ish finds at Dendra and in the beehive tombs of Bodia, in Messenia, 
agree with these conclusions, which all tend to show that after 
the fall of Cnossus, about 1400 b.c., Mycenae as the chief strong- 
hold of the mainland succeeded to the Aegean empire and spread 
Aegean culture far and wide. 


Further work in Boeotia at Eutresis and other sites has extended 
our knowledge of the houses and culture of the two first periods, 
and on the Acropolis of Athens itself neolithic pottery of the 
Thessalian type has come to light as well as pottery of the early 
bronze age. The latest revelation comes from Samos, ^ where 
bronze age pottery of the middle and late periods, it is said, has 
been discovered. Thus on the one hand new discoveries have em- 
phasized the uniform and widespread character of the Aegean cul- 
ture throughout the area, and on the other hand the latest finds on 
the mainland indicate considerable divergence between it and 
Crete. The last point is of vital importance in considering the his- 
torical and ethnological problems of Greece in the Aegean or pre- 
historic age. The “Aegean Area” now covers the Archipelago with 
Crete and Cyprus, the Hellenic peninsula with the Ionian isles, and 
western Anatolia. Evidence is also coming in from the Macedo- 
nian coast Offshoots are found in the western Mediterranean, in 
Sicily, Italy, Sardinia, and in the East in Palestine and Egypt. 
About the Cyrenaica we are still insufficiently informed. 

II. GENERAL NATURE OP THE EVIDENCE 

For details of monumental evidence the articles on Crete, 
Mycenae, Tiryns, Troy, Cyprus, etc., must be consulted. The 
most representative site explored up to now is Cnossus, which 
has yielded the most various and the most continuous evidence 
from the Neolithic age to the twilight of classical civilization. 
Next in importance are in Crete, Phaestus, Agia Triada, Mochlos, 
Vasilike, Tylissus, Gournia, Maliia and the tombs of Mesara; 
on the mainland, after Mycenae, Tiryns, Thebes, Asine, Korakou 
and the other sites already mentioned, are Agia Marina, Lianok- 
ladi and Tsangli; in the islands, Phylacope in Melos, and on 
the Anatolian littoral Hissarlik (Troy). 

A. The internal evidence at present available comprises:— 

(1) Structures. — Ruins of palaces, palatial villas, houses, built 
dome- or cist-graves and fortifications (Aegean isles, Greek main- 
land and north-west Anatolia), but not distinct temples; small 
shrines, however, and temene (religious enclosures, remains of one 
of which were probably found at Petsofa, near Palaikastro, by 
J. L. Myres in 1904) are represented on intaglios and frescoes. 
From like sources and from inlay-work we have also representa- 
tions of palaces and houses. 

(2) Structural Decoration. — Architectural features, such as 
columns, friezes and various mouldings; mural decoration, such 
as fresco-paintings, coloured reliefs and mosaic inlay. 

(3) Furniture. — (a) Domestic , such as vessels of all sorts 
and in many materials, from huge store-jars down to tiny un- 
guent pots ; culinary and other implements ; thrones, seats, tables, 
etc , these all in stone or plastered terra-cotta; (b) Sacred, such 
as models or actual examples of ritual objects ; of these we have 
also numerous pictorial representations; (c) Funerary; e.g., coffins 
in painted terra-cotta 

(4) Artistic Fabrics , e.g., plastic objects, carved in stone or 
ivory, cast or beaten in metals (gold, silver, copper and bronze), 
or modelled in clay, faience, paste, etc. No trace has yet been 
found of large free sculpture, but many examples exist of sculp- 
tors’ smaller work. Vases of all kinds, carved in marble or other 
stones, cast or beaten in metals or fashioned in clay, the latter 
in enormous number and variety, richly ornamented with coloured 
schemes, and sometimes bearing moulded decoration. Examples 
of painting on stone, opaque and transparent. Engraved objects 
in great number ; eg., ring-bezels and gems ; and an immense 
quantity of day impressions, taken from these. 

(5) Weapons, tools and implements, in stone, clay and bronze, 
and at the last iron, sometimes richly ornamented or inlaid. 
Numerous representations also of the same. No actual body- 
armour, except such as was ceremonial and buried with the dead, 
like the gold breastplates in the circle-graves at Mycenae. 

(6) Articles of personal use, e.g., brooches (fibulae), pins, 
razors, tweezers, etc., often found as dedications to a deity; e.g., 
in the Dictaean cavern of Crete. No textiles have survived, 

(7) Written documents; e.g., clay tablets and discs (so far in 
Crete only), but nothing of more perishable nature, such as skin 
papyrus, etc.; engraved gems and genj impressions; legends writ- 
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ten with pigment on pottery (rare) ; characters incised on stone 
or pottery. These show two main systems of script (see Crete). 

(8) Excavated tombs , of either the pit or the grotto kind, in 
which the dead were laid, together with various objects of use 
and luxury, without cremation, and in either coffins or loculi or 
simple wrappings. 

(9) Public works } such as paved and stepped roadways, bridges, 
systems of drainage, etc. 

B. There is also a certain amount of external evidence to be 
gathered from : — 

(1) Monuments and records of other contemporary civiliza- 
tions; e.g., representations of alien peoples in Egyptian frescoes; 
imitation of Aegean fabrics and style in non-Aegean lands; allu- 
sions to Mediterranean peoples in Egyptian, Hittite, Semitic or 
Babylonian records. 

(2) Literary traditions of subsequent civilizations, especially 
the Hellenic, such as, e g., those embodied in the Homeric poems, 
the legends concerning Crete, Mycenae, etc.; statements as to 
the origin of gods, cults and so forth, transmitted to us by Hellenic 
antiquarians such as Strabo, Pausanias, Diodorus, Siculus, etc. 

(3) Traces of customs, creeds, rituals, etc., in the Aegean area 
at a later time, discordant with the civilization in which they 
were practised and indicating survival from earlier systems. There 
are also possible linguistic and even physical survivals to be con- 
sidered. 

HI. GENERAL FEATURES OF AEGEAN CIVILIZATION 

The leading features of Aegean civilization, as deduced from 
the evidence must be stated very briefly. 

(1) Political Organization. — The great Cretan palaces and 
the fortified citadels of Mycenae, Tiryns and Hissarlik, each 
containing little more than one great residence, and dominating 
lower towns of meaner houses, point to monarchy at all periods. 
Independent local developments of art before the middle of the 
2nd millennium b . c . suggest the early existence of independent 
units in various parts, of which the strongest was the Cnossian. 
After that date the evidence goes strongly to show that one 
political dominion was spread for a brief period, or for two brief 
periods, over almost all the area (see later). The great number 
of tribute tallies found at Cnossus perhaps indicates that the 
centre of power was there for some time. 

(2) Religion.— The fact that shrines have so far been found 
within palaces and not certainly anywhere else indicate^ that the 
kings kept religious power in their own hands ; perhaps they were 
themselves high-priests. Religion in the area seems to have been 
essentially the same everywhere from the earliest period; viz., the 
cui: of divine prme.p-es, resident in dominant features of nature 
(sun, stars, mountains, trees, etc.) and controlling fertility. This 
cult passed through an aniconic stage, from which fetishes sur- 
vived to the last, these being rocks or pillars, trees, weapons ( e.g ., 
bipennis, or double war-axe, shield), etc. When the iconic stage 
was reached, about 2000 b . c ., we find one divine spirit represented 
as a goddess with a subordinate young god, as in many other east- 
ern Mediterranean lands. The god was probably son and mate 
of the goddess, and the divine pair represented the genius of 
reproductive fertility in its relations with humanity. The goddess 
at times appears, with doves, as uranic, at others with snakes, 
as chthonic. In the ritual fetishes, often of miniature form, played 
a great part : all sorts of plants and animals were sacred ; sacrifice 
(not burnt, and human very doubtful), dedication of all sorts of 
offerings and simulacra invocation, etc., were practised. The dead 
were objects of a sort of hero-worship especially on the mainland. 
This early nature-cult, explains many anomalous features of 
Hellenic religion, especially in the cults of Artemis and Aphrodite 
( see Crete). 

(3) Social Organization. — There is a possibility that features 
of a primeval patriarchate long survived; but there is no certain 
evidence. Of the organization of the people under the monarch 
we are ignorant. There are so few representations of armed men 
that it seems doubtful if there can have been any professional 
military class. Theatral structures found at Cnossus and Phaestus, 


within the precincts of the palaces, were perhaps used for shows 
or for sittings of a royal assize, rather than for popular assemblies. 
The Cnossian remains contain evidence of an elaborate system 
of registration, account-keeping and other secretarial work, which 
perhaps indicates a considerable body of law. The life of the 
ruling class was comfortable and even luxurious from early times. 
Fine stone palaces, richly decorated, with separate sleeping apart- 
ments, large halls, ingenious devices for admitting light and air, 
sanitary conveniences and marvellously modem arrangements, 
for supply of water and for drainage, attest this fact. Even the 
smaller houses, after the Neolithic period, seem also to have been 
of stone, plastered within. After 1600 bc. the palaces in Crete 
had more than one storey, fine stairways, bath-chambers, windows, 
folding and sliding doors, etc. In this later period, the distinc- 
tions of blocks of apartments in some palaces has been held to 
indicate the seclusion of women in harems , at least among the 
ruling caste. Cnossian frescoes show women grouped apart, and 
they appear alone on gems. Flesh and fish and many kinds of 
vegetables were evidently eaten, and wine and beer were drunk. 
Vessels for culinary, table and luxurious uses show an infinite 
variety of form and purpose. Artificers’ implements of many 
kinds were in use, bronze succeeding obsidian and other hard 
stones as the material. Seats are found carefully shaped to the 
human person. There was evidently olive- and vine-culture on a 
large scale. Chariots were in use in the later period, as is proved 
by the pictures of them on Cretan tablets and at Mycenae, 
Tiryns and Vaphio, and therefore the horse was known. Main 
ways were paved. Sports, probably more or less religious, are 
often represented; e.g., bull-fighting, dancing, boxing and armed 
combats. 

(4) Commerce was practised to some extent in very early 

times, as is proved by the distribution of Melian obsidian over most 
of the Aegean area and by the Nilotic influence on early Minoan 
art. We And Cretan vessels exported to Melos, Egypt and the 
Greek mainland.. Melian vases came in their turn to Crete After 
1600 b.c. there is very close intercourse with Egypt, and Aegean 
things find their way to all coasts of the Mediterranean ( see 
below). No traces of currency have come to light, unless certain 
axe-heads too slight for practical use, had that character; but 
standard weights have been found, and representations of ingots. 
The Aegean written documents have not yet proved (by being 
found outside the area) epistolary correspondence with other 
lands. Representations of ships are not common, but several have 
been observed on Aegean gems, and vases. There 

are also leaden and clay models of , , * b .■ are vessels of low 
free-board, with masts. Familiarity with the sea is proved by the 
free use of marine motives in decoration. 

(5) Treatment of tfie Dead. — -The dead in the earlier period 
were laid (so far as we know at present) within cists constructed 
of upright stones. These were sometimes inside caves and oc- 
casionally clay coffins were used & After the burial the cist was 
covered in with earth. A little later, in Crete, bone pits seem to 
have, come into use, containing the remains of many burials. 
Possibly the flesh was boiled off the bones at once (“scarifi- 
cation ), or left to rot in separate cists awhile; afterwards the 
skeletons were collected and the cists re-used. The royal shaft 
graves at Mycenae are an elaboration of the simple cist grave 
and the circle surrounding them finds a parallel in the grave 
rings at Leucas. Chamber tombs built in the early period occur 
in Crete and rock-cut tombs of the same general type ap- 
proached by a horizontal or slightly inclined way with the sides 
converging above are very common on the mainland and in 
Rhodes in the last period, and are often found in Crete where 
small clay coffins containing skeletons in a crouching posture are 
usual. Circular ossuaries which some believe to have been roofed 
with vaults, occur in Crete in the early period and last into the 
beginning of the middle period; but the great beehive tombs of 
Mycenae and the mainland belong to the last period (from about 
1 500 b . c . onwards) and the finest, such as the treasury of Atreus, 
to the concluding phase of the bronze age after the fall of Crete 
about 1400 b . c . Sometimes in Crete at the end of the middle 
period the dead were trussed up and thrust head foremost into 
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large jars for burial On the mainland at a slightly earlier date 
children are found buried in jars, and sometimes in place of stone 
cists the dead were surrounded by walls of crude brick or covered 
with fragments of large store jars. At no period do the Aegean 
dead seem to have been burned. Weapons, food, water, un- 
guents and various trinkets were laid with the corpse at all 
periods In the Mycenae circle an altar seems to have been 
erected over the graves, and on the mainland at least there are 
definite traces of the worship of the dead A painted sarcophagus, 
found at Hagia Triada, also possibly shows a hero-cult of the dead. 

(6) Artistic Production, — Ceramic art reached a specially 
high standard in fabric, form and decoration by the middle of 
the 3rd millennium b.c in Crete. The products of that period 
compare favourably with any potters’ work in the world. The 
same may be said of fr?2rc-nr~ri~. r and probably of metal work. 
Modelling in terra-cc ■ : ' stone and ivory, engraving 

on gems, were following it closely by the beginning of the 2nd 
millennium. After 2000 b c. all these arts revived, and sculpture, 
as evidenced by relief work, both on a large and on a small scale, 
carved stone vessels, metallurgy in gold, silver and bronze, ad- 
vanced farther. This art and those of fresco- and vase-painting 
and of gem engraving stood higher about the 15th century b.c. 
than at any subsequent period before the 6th century. The 
manufacture, modelling and painting of faience objects, and the 
making of inlays in many materials were also familiar to Aegean 
craftsmen, who show in all their best work a strong sense of 
natural form and an appreciation of ideal balance and decorative 
effect, such as are seen in the best products of later Hellenic art. 
Architectural ornament was also highly developed The richness 
of the Aegean capitals and columns may be judged by those from 
the “Treasury of Atreus” now set up in the British Museum; and 
of the friezes we have examples in Mycenaean and Cnossian frag- 
ments, and Cnossian paintings. The magnificent gold work of 
the later period, preserved to us at Mycenae, Dendra and Vaphio, 
needs only to be mentioned. It should be compared with stone 
work in Crete, especially the steatite vases with reliefs found 
at Hagia Triada. On the whole, Aegean art, at its two great 
periods, in the middle of the 3rd and 2nd millennia respectively, 
will bear comparison with any contemporary arts. 

IV. ORIGIN, NATURE AND HISTORY OF AEGEAN 
CIVILIZATION 

The evidence, summarized above, though very various and 
voluminous, is not yet sufficient to answer all the questions which 
may be asked as to the origin, nature and history of this civiliza- 
tion, or to answer any but a few questions with absolute certainty. 

A. Distinctive Features. — The fact that Aegean civilization is 
distinguished from all others, prior or contemporary, not only by 
its geographical area, but by leading organic characteristics, has 
never been in doubt since its remains came to be studied seriously 
and impartially. The truth was indeed obscured for a time by 
persistent prejudices in favour of certain alien Mediterranean 
races long known to have been in relation with the Aegean area 
in prehistoric times; e.g., the Egyptians and especially the Phoeni- 
cians. Others put forward “Achaeans” from the north as its 
authors. But such claims to the authorship of the Aegean remains 
grew fainter with every fresh Aegean discovery and every new light 
thrown on their own proper products ; with the Cretan revelations 
they ceased altogether to be considered except by a few Homeric 
enthusiasts. Briefly, we now know that the Aegean civilization de- 
veloped these distinctive features: (1) An indigenous script ex- 
pressed in characters of which only a very small percentage are 
identical, or even obviously connected, with those of any other 
scripts. This is equally true both of the pictographic and the 
linear Aegean systems. Its nearest affinities are with the “Asianic” 
scripts, preserved to us by Hittite, Cypriote and south-west 
Anatolian (Pamphylian, Lycian and Carian) inscriptions. But 
neither are these affinities close enough to be of any practical aid 
in deciphering Aegean characters, nor is it by any means certain 
that there is parentage. The Aegean script may be, and probably 
is, prior in origin to the “Asianic”; and it may equally well be 
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owed to a remote common ancestor, or (the small . number of 
common characters being considered) be an entirely independent 
evolution from representations of natural objects ( see Crete). 
(2) An Art, whose products cannot be confounded with those of 
any other known art by a trained eye. Its obligations to other 
contemporary arts are many and obviov* - cspecV 1 ;- in :ts later 
stages; but every borrowed form and ‘.sc : *e - arenre:: an es- 
sential modification at the hands of the Aegean craftsman, and 
the product is stamped with a new character. The secret of. this 
character lies evidently in a constant attempt to express an ideal 
in forms more and more closely approaching to realities. We 
detect the dawn of that spirit which afterwards animated Hellenic 
art. The fresco-paintings, ceramic motives, reliefs, free sculpture 
and toreutic handiwork of Crete have supplied the clearest proof 
of it, confirming the impression already created by the goldsmiths" 
and painters’ work of the Greek mainland (Mycenae, Thebes, 
Vaphio, Dendra, Tiryns). (3) Architectural plans and decoration. 
The arrangement of Aegean palaces is of two main types. First 
(and perhaps earliest in time), the chambers are grouped round 
a central court, being engaged one with the other in a labyrinthine 
complexity, and the greater oblongs are entered from a long side 
and divided longitudinally by pillars. Second, the main chamber 
is of what is known as the megaton type; ie it stands free, 
isolated from the rest of the plan by corridors, is entered from 
a vestibule on a short side, and has a central hearth, surrounded 
by pillars and perhaps hypaethral; there is no central court, and 
other apartments form distinct blocks In spite of many com- 
parisons made with Egyptian, Babylonian and “Hittite” plans, 
both these arrangements remain incongruous with any remains 
of prior or contemporary structures elsewhere. Whether either 
plan suits the “Homeric” palace does not affect the present ques- 
tion. (4) A type of tomb , the dome or “beehive,” of which the 
grandest examples known are at Mycenae. The Cretan “larnax” 
coffins, also, have no parallels outside the Aegean. There are other 
infinite singularities of detail; but the above are more than suffi- 
cient to establish the point. 

B. Origin and Continuity.— With the immense expansion of 
the evidence, due to the Cretan excavations, a question arises how 
far the Aegean civilization, whose total duration covers at least 
3,000 years, can be regarded as one and continuous. The explora- 
tion of Cnossus shows that Aegean civilization had its roots in 
a primitive Neolithic period, of uncertain but very long duration, 
represented by a stratum which (on that site in particular) is 
in places nearly 20ft thick, and contains stone implements and 
sherds of hand-made and hand-polished vessels, showing a pro- 
gressive development in technique from bottom to top. This 
Cnossian stratum seems to be throughout earlier than the lowest 
layer at Hissarlik. It closes with the introduction of incised, 
white-filled decoration on pottery, whose motives are presently 
found reproduced in monochrome pigment. We are now in the 
beginning of the bronze age, and the first of Evans’s “Minoan” 
periods. Thereafter, by exact observation of stratification, eight 
more periods have been distinguished at Cnossus, each marked 
by some important development in the universal and necessary 
products of the potter’s art, the least destructible and therefore 
most generally used archaeological criterion. These periods fill 
the whole bronze age, with whose close, by the introduction of 
the superior metal, iron, the Aegean age is conventionally held 
to end. Iron came into general Aegean use about 1000 b.c., and 
possibly was the means by which a body of northern invaders 
established their power on the ruins of the earlier dominion. The 
important point is this, that throughout the nine Cnossian periods, 
following the Neolithic age (named by Evans, “Minoan I. 1, 2, 
3; II. 1, 2, 3; III. 1, 2, 3”; see Crete), there is evidence of a 
perfectly orderly and continuous evolution in, at any rate, ceramic 
art. From one stage to another, fabrics, forms and motives of 
decoration develop gradually; so that, at the close of a span of 
more than 2,000 years, at the least, influences of the beginning 
can still be clearly seen and no trace of violent artistic intrusion 
can be delected. This fact, by itself, would go far to prove that 
the civilization continued fundamentally and essentially the same 
throughout. It is, moreover, supported by less abundant remains 
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of other arts. That of painting in fresco, for instance, shows the 
same orderly development from at any rate Period II. 2 to the 
end. About institutions we have less certain knowledge, there 
being but little evidence for the earlier periods; but in the docu- 
ments relating to religion, the most significant of all, there is no 
trace of sharp change. We see evidence of a uniform nature 
worship passing through all the normal stages down to theoan- 
thropism in the latest period. There is no appearance of intrusive 
deities or cult-ideas. We may take it then (and the fact is not 
disputed even by those who believe in one thorough racial change, 
at least, during the bronze age) that the Aegean civilization was 
indigenous, firmly rooted and strong enough to remain dominant 
in its own geographical area throughout the bronze age. 

This conclusion does not necessarily lead to the corollary that 
the mass of those who possessed this civilization remained for 
the most part racially the same throughout the bronze age. This 
indeed may be true for Crete, but as already indicated there are 
grave reasons for believing that on the mainland matters were not 
so simple, and herein lies the crux of Greek ethnology. A solution 
which would satisfy the archaeological and anthropological prob- 
lems to be indicated would go far to solving the vexed questions 
of Hellenic origins, especially as regards Achaeans and Dorians 
(see Dorians, Achaeans and Ionians), and the first appearance 
of Aryans in the peninsula. In the neolithic age the general 
characteristics of the culture of the mainland and of Crete are 
quite distinct. On the mainland at the end of the neolithic age 
a bronze-using culture appears which is undoubtedly akin to that 
of the islands and Crete. In the middle period, however, about 
2000 b . c ., a new element comes into the mainland typified for 
archaeologists by a well marked class of pottery called “Minyan 
Ware.” This occurs as an import into Melos and was even 
imitated there, but though contemporary Melian wares are recog- 
nized in Crete, as in the temple repositories at Cnossus, hardly 
a sherd of Minyan ware has been found in Crete. Suddenly, just 
before the beginning of the last period, Cretan influence and 
culture came in full force to the mainland. Some hold that this 
betokens a complete conquest of the mainland by Crete, wholesale 
displacements of population and the institution of Cretan dynasts 
at Mycenae and elsewhere. Others maintain that this indicates a 
rapid absorption by a vigorous and progressive folk of a de- 
veloped culture which they adapted to their own purposes. For 
the latter view we can urge : — 

(1) Distinct differences are observed between the products of 
the mainland and those of Crete and both, for instance, appear 
as imports in Melos side by side; (2) the oldest royal grave at 
Mycenae contains mostly mainland pottery, and throughout the 
succeeding period, though the superficial culture is Cretan, there 
are clear signs that its basis is the old element which produced 
Minyan ware; (3) there is a variation in burial customs between 
Crete and the mainland pointing to a divergence in belief as 
regards the dead; (4) the fortified castles of the mainland like 
Mycenae, Tiryns and Midea are in strong contrast to the un- 
defended palaces of Crete; (5) in the earlier periods Cretan 
pottery, except in a few cases, has not been found outside, but 
the adoption of the Cretan phase of Aegean culture by the main- 
land just precedes the spread of the last phase of that culture 
far and wide in the Levant, and it is notorious that the remains 
from Rhodes, Cyprus and Phxlistia depend on the mainland and 
not on Crete. 

All this suggests that about 1600 b.c. when the last period 
began some powerful folk (that which introduced Minyan pottery) 
arose on the mainland and quickly absorbed the mature Aegean 
culture of Crete, and soon after, when Crete collapsed, about 
1400 b.c., the mainlanders became the dominant force and spread 
their version of Aegean culture abroad. The recent discoveries 
that the walls and palaces of Tiryns and Mycenae belong to the 
last phase after 1400 b.c. support this view, as also the other 
conclusion which places the greatest achievements of Aegean 
architecture, like the treasury of Atreus, in this the culminating 
phase of the Aegean culture, which closed perhaps with the great 
armada led against Troy. 

A good deal of anthropometric investigation has been devoted 


to human remains of the Aegean epoch, especially to skulls and 
bones found in Crete in tombs of Period II. The result of this, 
however, has established the fact that the Aegean races, as a whole, 
belonged to the dark, long-headed Homo M edit err aneus — -a fact 
only valuable in the present connection m so far as it tends 
to discredit an Asiatic source for Aegean civilization, though there 
was clearly much affinity between Crete and south-western Asia 
Minor. From the skull-forms studied, it would appear, that the 
Aegean race was by no means pure even in the earlier Minoan 
periods. On the mainland indeed the skulls from Asine show 
that both the long and the short types were present in the middle 
period together with one or two examples of an “Armenoid” 
character. This is by no means in disagreement with archaeology. 
There is some ground for supposing that the language spoken in 
Crete before the later Doric was non-Hellenic, though perhaps 
Indo-European. This inference rests on three inscriptions in Greek 
characters but non-Greek language found in eastern Crete. The 
language has some apparent affinities with Phrygian. The inscrip- 
tions are post-Aegean by many centuries, but they occur in the 
part of the island known to Homer as that inhabited by the Eteo- 
Cretans, or aborigines. Their language may prove to be that of 
the Linear tablets. 

V. HISTORY OF AEGEAN CIVILIZATION 

History of an inferential and summary sort only can be derived 
from monuments in the absence of written records. The latter 
do, indeed, exist in the case of the Cretan civilization and in great 
numbers; but they are undeciphered and likely to remain so, 
except in the improbable event of the discovery of a long bilingual 
text, partly couched in some familiar script and language. Even 
in that event, the information which would be derived from the 
Cnossian tablets would probably make but a small addition to 
history, since in very large part they are evidently mere inven- 
tories of tribute and stores. The engraved gems probably record 
divine or human names ( see Crete). 

(1) Chronology. — The first chronological datum is inferred 
from a close similarity between certain Cretan hand-made and 
polished vases of Minoan Period I. 1. and others discovered by 
Petrie at Abydos in Egypt and referred by him to the 1st dynasty. 
He goes so far as to pronounce the latter to be Cretan importa- 
tions, their fabric and forms being unlike anything Nilotic. If 
that be so, the period at which stone implements were beginning 
to be superseded by bronze in Crete must be dated before 4000 
B c. But below all Evans’s “Minoan” strata lies the immensely 
thick Neolithic deposit. To date the beginning of this earliest 
record of human production is impossible at present. The 
Neolithic stratum varies very much in depth, ranging from nearly 
20ft. to 3ft., but is deepest on the highest part of the hillock. Its 
variations may be due equally to natural denudation of a stratum 
once of uniform depth, or to the artificial heaping up of a mound 
by later builders. Even were certainty as to these alternatives 
attained, we could only guess at the average rate of accumula- 
tion, which proceeds very differently on different sites and under 
different social and climatic conditions. In later periods at Cnos- 
sus accumulation seems to have proceeded at a rate of, roughly, 
3ft. per 1,000 years. Reckoning by that standard we might push 
the earliest Neolithic remains back behind 10,000 b . c .; but the 
calculation would be worthy of little credence. Surer chrono- 
logical links are provided by the close affinity with early dynastic 
Egyptian products shown by the stone bowls from tombs of the 
1 st period at Mochlos and in Mesara. At Cnossus actual Egyp- 
tian bowls of the earliest dynastic times have been found. These 
facts, and the parallelism displayed by Cretan seals in ivory and 
stone from the Mesara ossuaries and by Egyptian seals of the 
1 st six dynasties, enable us to say that the 1st period began before 
the middle of the 4th millennium. We reach another fairly cer- 
tain date in the synchronism of remains belonging to the 12 th 
dynasty ( c . 2225 b . c .) with products of Minoan Period II. 2. 
Characteristic Cretan pottery of this period was found by Petrie 
in the Fayum and by Garstang at Abydos in conjunction with 
1 2th dynasty remains, and various Cretan products of the period 
show striking coincidences with 12th dynasty styles, especially 
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In iheir adoption of spiraliform ornament The spiral, however, 
occurs so often m natural objects (e g , horns, climbing plants, 
shavings of wood or metal) that too much stress must not be 
laid on the mutual parentage of spiraliform ornament in different 
civilizations. A diorite statuette, referable by its style and in- 
scription to Dynasty 13, was discovered in deposit of Period II. 
2. in the central court, and a cartouche of the “Shepherd King,” 
Khyan, was also found at Cnossus. He is usually dated about 
1633 b.c. This brings us to the next and most certain synchro- 
nism, that of Minoan Periods III, 1, 2, with Dynasty 18 (c. 
1600-1400 b.c.). This coincidence has been observed not only 
at Cnossus, but previously, in connection with discoveries of 
scarabs^ and other Egyptian objects made at Mycenae, Xalysus, 
Enkomi, etc. In Egypt itself Kefti tributaries, bearing vases of 
Aegean form, and themselves similar in fashion of dress and 
arrangement of hair to figures on Cretan frescoes and gems of 
Period III , are depicted under this and the succeeding dynasties 
(e.g., Rekhmara tomb at Thebes). Actual vases of late Aegean 
style have been found with remains of Dynasty 18, especially 
in the town of Amenophis IV. — Akhenaten — at Tell el-Amarna ; 
while in the Aegean area itself we have abundant evidence of 
a great wave of Egyptian influence beginning with this same 
dynasty To this wave were owed in all probability the Nilotic 
scenes depicted on the Mycenae daggers, on frescoes of Hagia 
Triada and Cnossus, on pottery of Zakro, on the shell-relief 
of Phaestus, etc.; and also many forms and fabrics; e.g., certain 
Cretan coffins, and the faience industry of Cnossus. These serve 
to date, Periods III. 1-2 in Crete, the shaft-graves in the Mycenae 
circle, the Vaphio tomb, etc., to the 16th and 15th centuries bc, 
and Period III 3, the walls and palaces of Mycenae and Tiryns, 
the majority of the 6th stratum at Hissarlik, the lalysus burials, 
the upper stratum at Phylacope, etc., to the century immediately 
succeeding. 

The terminus ad qaem is less certain— -iron does not begin to 
be used for weapons in the Aegean till after Period III. 3, and 
then not exclusively. If we fix its introduction about 1100 b.c. 
and make it coincident with the incursion of northern tribes, 
remembered by the classical Greeks as the Dorian Invasion, we 
must allow that this incursion did not altogether stamp out 
Aegean civilization, at least in the southern part of its area. But 
it finally destroyed the Cnossian palace and initiated the “Geo- 
metric” age, with which, for convenience at any rate, we may close 
the history of Aegean civilization proper. 

( 2 ) Annals. — From these and other data the outlines of 
primitive history in the Aegean may be sketched thus. A people, 
agreeing in its prevailing skull-forms with the Mediterranean 
race of north Africa, was settled in the Aegean islands from a 
remote Neolithic antiquity, but, except in Crete, where insular 
security was combined with great natural fertility, remained in 
a savage and unproductive condition until far into the 4th millen- 
nium b.c. In Crete, however, it had long been in close contact 
with Egypt and had developed a certain civilization, and at a 
period more or less contemporary with Dynasties 11 and 12 
( 2200-2000 b.c.) the scattered communities of the centre of the 
island coalesced into a strong monarchical state, whose capital 
was at Cnossus. There the king, probably also high priest of the 
prevailing nature cult, built a great stone palace, and received 
the tribute of feudatories, of whom, probably, the prince of 
Phaestus, who commanded the Messara plain, was chief. The 
Cnossian monarch had maritime relations with Egypt, and pres- 
ently sent his wares all over the southern Aegean (e.g., to Melos 
in the earlier Second City period of Phylacope). A system of 
pictographic writing came into use early in this Palace period, 
but only a few documents, made of durable material, have sur- 
vived Pictorial art of a purely indigenous character, whether 
on ceramic material or plaster, made great strides, and from 
ceramic forms we may legitimately infer also a -high skill in 
metallurgy. The absence of fortifications at Cnossus, Mallia, and 
Phaestus suggests that at this time Crete was internally peaceful 
and externally secure. Small settlements in close relation with 
the capital, were founded in the east of the island to command 
fertile districts and assist maritime commerce. Gournia and 


Palaikaslro fulfilled both these ends; Zakro must have had 
mamly a commercial purpose, as the starting point for the African 
coast. The acme of this dominion was reached about the end 
of the 3rd millennium b c., and thereafter there ensued a certain, 
though not very serious, decline. The period may be considered 
to dose with a general disaster which overtook the principal 
Cretan sites at the end of the 1 7th century b c. The cause is 
still to seek; some think it was due to war, others believe that 
it may have been the result of a terrible earthquake This would 
have been caused by the explosion of the volcano of Thera which 
split that island in two and covered the prehistoric remains which 
belong to the last phase of the middle period with a deep deposit 
of pumice. 

On the mainland the neolithic population, to judge by its 
brilliantly painted pottery, seems to have been distinct from 
that of the islands and to have been related rather to the tribes of 
the Danubian and Carpathian areas, which some regard as the 
original home of the Aryans. After the close of the first neolithic 
period in Thessaly a bronze-using folk, closely akin to the inhabit- 
ants of the islands, came to the mainland and advancing from the 
south-east gradually made themselves masters of the peninsula as 
far north as Othrys When this occurred we cannot say, but as the 
earliest bronze age ware on the mainland is still somewhat primi- 
tive it may have taken place well before the end of the 3rd 
millennium b c. Once established the bronze age people, together 
with the remains of the aborigines, developed on a culture parallel 
to that of the Cyclades, and several prosperous settlements arise 
as at Tiryns, Mycenae itself, Asine, Nemea, Zygouries and 
Korakou. If the Cretans and islanders were of non-Hellenic 
race, the bronze-using incomers may have introduced the non- 
Hellenic place-names in - ssos and - nthos . When the second period 
in Crete had already evolved about the beginning of the 2nd 
millennium b.c. a new factor entered the mainland. This was 
accompained by a new kind of pottery, “Minyan Ware,” but 
whence or how it came we do not yet know. This people seems 
to have coalesced readily with the pre-existing population which, 
as we know, already contained two racial elements, and this is 
reflected in the skull types from Asine. At first, though in com- 
munication with islands such as Melos and Paros, they seem to 
have had no contact with Crete till shortly before the end of 
the 17th century b.c. Then Aegean culture, as represented by the 
Cretan culture of the renaissance after the disaster, came into 
the mainland in full force. This may have been due to a conquest 
of the mainland by Cretans, or to the hospitable reception of 
refugees from the disaster in Crete, or to raids conducted by 
chiefs of the mainland against Crete. Whatever the cause the 
mainland became saturated with Cretan culture, but it still 
retained its own individuality, which '^"ged *^d charged with 
its own feeling whatever was borrowed *< . '\v For instance 

the evolution of certain mainland vase shapes continues unbroken, 
but is modified by the influence of Crete. Thus at the beginning 
of the 3rd period, almost coincident with the rise of the 18th 
dynasty in Egypt, we have a renaissance in Crete and the es- 
tablishment of strong centres of culture at Mycenae, Thebes and 
other mainland sites. In Crete the palaces were rebuilt on a 
larger scale and with more sumptuous appointments, though there 
was a distinct tendency towards the baroque. The mainland fol- 
lowed suit, but there is almost the same quality of difference 
between them as there is between English and American 18th 
century culture. For two centuries this continued, the mainland 
becoming stronger and Crete weaker, till just about the time 
when the 18th dynasty decayed in the nerveless hands of Akhena- 
ten, Crete collapsed and ceased to be the centre of Aegean culture. 
She still existed, but only as a provincial centre, down to the 
dawn of the iron age. Her inheritance passed to the mainland 
which, probably under the leadership of Mycenae, established 
a great dominion, such as that which Homer depicts under 
Agamemnon's suzerainty. This is the age of the greatest uni- 
formity of the Aegean culture. Then arose the great Cyclopean 
fortresses of Tiryns and Mycenae with their palaces, then were 
built the proudest of the beehive tombs, then Aegean products 
of mainland style reached distant shqres from Sicily to Philistia, 
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from Macedonia to Egypt. The energy of the mainlanders both 
in spreading abroad through the Mediterranean the culture which 
they had adopted as their own and m erecting monumental build- 
ings which testify to amazing architectural skill, demonstrates 
that they were a people of strong character, capable and original 
Were these the Achaeans? Who were the makers of Minyan 
ware? Were they from Asia Minor like the Tantalids; and 
were they, so to speak, the forerunners of the Etruscans, who 
in another land at a later date so quickly absorbed Hellenic 
culture? These are problems which cannot yet be answered, 
but it seems possible that Aryans may well have been resident 
in the peninsula long before the Homeric age and so were not 
northern invaders as modem criticism has asserted, for Greek 
tradition regarded the Achaeans as natives. The activities of the 
mainland folk after 1400 seem to find an echo in the Hittite 
tablets which record the doings of the Ahhiyava from that century 
onwards. 

Towards the beginning of the 12 th century the traditional date 
for the Trojan War and when Egypt was vexed by the Peoples 
of the Sea, signs of degeneration again appear and soon after 
came a final catastrophe, probably about 1100 b.c. Mycenae and 
Tiryns went up in flames. The palace at Cnossus was once more 
destroyed, and never rebuilt or re-inhabited. Iron took the place 
of bronze, and Aegean art, as a living thing, ceased on the Greek 
mainland and in the Aegean isles, including Crete, together with 
Aegean writing. In Cyprus, and perhaps on the south-west An- 
atolian coasts, the cataclysm was less complete, and Aegean art 
continued to languish, cut off from its fountain-head. Such 
artistic faculty as survived elsewhere issued in the lifeless geo- 
metric style which is reminiscent of the later Aegean, but wholly 
unworthy of it. Cremation took the place of burial of the dead. 
This great disaster, which cleared the ground for a further evolu- 
tion of art, was probably due to an incursion of northern tribes, 
gradual rather than sudden, who were possessed of superior iron 
weapons — those tribes which later Greek tradition and Homer 
knew as the Dorians. They crushed a civilization that had out- 
grown its strength; and it took two or three centuries for the 
artistic spirit, instinct in the Aegean area, and probably preserved 
in suspended animation by the survival of Aegean racial elements, 
to blossom anew. On this conquest seems to have ensued a 
long period of unrest and popular movements, known to Greek 
tradition as the Ionian Migration and the Aeolic and Dorian 
“colonizations”; and when once more we see the Aegean area 
clearly, it is dominated by Hellenes, though it has by no means 
lost all memory of its earlier culture, which was after all the 
mainspring of the Greek genius. The darkness that shrouds the 
close of the bronze age was but the prelude to a brighter dawn. 
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AEGEAN SEA, an arm of the Mediterranean sea, between 
Greece on the west and Asia Minor on the east, and connected 
by the Dardanelles with the sea of Marmora, and the Black sea 
The name archipelago (q v ) was formerly applied scientifically to 
this sea. Various derivations suggest origin of “Aegean” from the 
town of Aegeae, or from Aegea, queen of the Amazons, who per- 
ished in this sea; or from Aegeus, father of Theseus, who drowned 
himself here. Structurally the sea is a much-shattered old land- 
block almost entirely submerged, outlined by younger fold-moun- 
tains (being continuations of ranges of Asia Minor), also partly 
submerged. Both features have accounted for this island-studded 
sea with its alternating deeps and shallows Island chains may 
be traced through Chios, Psara and Skyros to the North Sporades, 
through Samos, Nikaria, Mykoni, Tinos, Andros and the south- 
east promontory of Euboea, and through Rhodes, Scarpanto, 
Crete and Cerigo to the south-east promontory of the Pelopon- 
nese. Between the latter chains are the great group of the 
Cyclades including Naxos, Paros and Milo. Islands in the north- 
ern section of the sea include Thasos, off the Macedonian coast, 
Samothrace, fronting the Gulf of Saros, and Imbros and Lemnos, 
in prolongation of the Gallipoli peninsula, while Mitylene lies 
off the coast of Asia Minor. Important sea basins are those of the 
Cretan sea with depths of over 1,000 fathoms, and the trough 
between Thessaly and the gulf of Saros over 600 fathoms Many 
islands are of volcanic formation; and a well-defined volcanic group 
includes Milo, Kimolos, Santorin (Thira) and Thirasia. The 
larger islands have some fertile and well-watered valleys and 
plains. The chief productions are wheat, wine, oil, mastic, figs, 
raisins, honey, wax, cotton and silk. The people fish for coral 
and sponges, as well as for bream and mullet. Greece owns most 
of the islands, but a number collectively known as the Dode- 
canese, including Rhodes, Scarpanto, Kaxo, Astypalaea, Kharki, 
Symi, Tilos, Nisyros, Kos, Kalymnos, Leros and Patmos and minor 
ones are in Italian hands. Imbros and Tenedos remain Turkish 
AEGEUS, son of Pandion and grandson of Cecrops, was king 
of Athens and the father of Theseus ( q.v .). 

AEGINA (Egina or Engia ), a Greek island, in the Saronic 
gulf, 20m. from the Piraeus. Tradition derives the name from 
Aegina, the mother of Aeacus, who was born in and ruled the 
island. In shape Aegina is triangular, 8m. long from north-west 
to south-east, and 6m. broad, with an area of about 41 sq m The 
western side consists of stony but fertile plains, well cultivated 
with grain, vines, almonds, figs and some cotton. The rest of the 
island is rugged. From the conical Mt. Oros at the south end, the 
Panhelienian ridge stretches north with narrow fertile valleys on 
either side. From the absence of marshes the climate is the most 
healthy in Greece.. The island forms part of the modern nomos of 
Attica and Boeotia, of which it forms an eparchy. The sponge 
fisheries are important. The chief town is Aegina, at the north- 
west end of the island, the favourite summer residence of many 
Athenians. 

Antiquities. — The well known temple stands on the ridge 
near the north corner of the island. In 1811 Baron Haller von 
Hallerstein and the English architect, C. R. Cockerell, discovered 
much sculpture from the pediments, which was bought in 1812 by 
the crown prince Louis of Bavaria and set up in the Glyptothek at 
Munich. The restoration by B. Thorvaldsen was drastic, ancient 
parts being cut away to allow of additions treated in imitation of 
the ancient weathering. The arrangement of the figures has been 
disputed. Cockerells inward-facing groups were adopted at Mun- 
ich till 1901, when Furtwangler’s excavation of the site, and fresh 
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Plan of the temple of aphaea, in aegsna 

This temple with its famous sculptures was subjected to violent “restoration” at the beginning of last century, but its true character was estab- 
lished by Herr Furtwangler’s researches in 1901. Excavations have also shown that the temple belonged not to Zeus or Athena but to a local 
goddess Aphaea 


study of the figures and fragments in Munich, led to a rearrange- 
ment which may be regarded as approaching finality. The figures 
no longer all face towards the centre, but are broken up, as in 
other early compositions, into a series of groups of two or three 
figures each. A figure of Athena still occupies the centre of each 
pediment, but is set farther forward. On each side of this, in the 
west pediment, is a group of two combatants over a fallen war- 
rior ; in the east pediment, a warrior whose opponent is falling into 
the arms of a supporting figure; other figures also — the bowmen 
especially — face towards the angles, and so give more variety. 
The west pediment, which is more conservative in type, represents 
the earlier expedition of Heracles and Telamon against Troy; the 
eastern, which is bolder and more advanced, probably refers to 
episodes in the Trojan war. There are also remains of. a third 
pediment, which may have been produced in competition, but 
1— N 


never placed on the temple (For the character of the sculptures 
see Greek Art.) Inscriptions found by the recent excavations 
seem to prove that the shrine belonged not to Zeus or Athena as 
formerly supposed, but to the local goddess, Aphaea, identified by 
Pausanias with Britomartis and Dictynna. The present temple 
probably dates from the time of the Persian wars. In the town 
of Aegina itself are the remains of another temple, dedicated to 
Aphrodite ; one column of this still remains standing, its founda- 
tions are fairly preserved, and its votive offerings are important in 
the early history of Greek vase painting. 

Authorities. — Antiquities of Ionia (London, 3797), ii. PI. ii.-vii. ; 
C. R. Cockerell, The Temples of Jupiter Panhettenius at Aegina , etc. 
(London, i860) ; Ch. Gamier, Le Temple de lubber PatJtelUnien h 
£gine (Paris, 1884) ; Ad. Furtwangler and others, Aeginc, Heiligtum 
der Aphaia (Munich, 1906), where earlier authorities am collected 
and discussed. » 
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HISTORY 

Aegina, according to Herodotus (v. 83), was a colony of 
Epidaurus, to which state it was originally subject. The dis- 
covery of gold ornaments belonging to the latest period of 
Mycenaean art suggests the inference that the Mycenaean cul- 
ture held its own in Aegina for some generations after the Dorian 
conquest of Argos and Lacedaemon. It is probable that the 
island was not Domed before the 9th century b.c. One of the 
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earliest facts known to us in its history is its membership in 
the League of Calauria, which included, besides Aegina, Athens, 
the Minyan (Boeotian) Orchomenus, Troezen, Hermione, Nauplia 
and Prasiae, and was probably an organization for the suppres- 
sion of piracy. It follows that the maritime importance of the 
island dates back to pre-Dorian times. Aegina was the first state 
of European Greece to coin money (see Pheidon). Within 40 
years of the invention of coinage by the Lydians (c. 700 b.c.), 
the Aeginetans introduced the system to the western world. The 
fact that the Aeginetan scale of coins, weights, etc. was in general 
use in the Greek world is sufficient evidence of the commercial 
importance of the island. In the earlier half of the 7 th century 
b.c. it appears to have belonged to the Eretrian league. In the 
next century Aegina is one of the three principal states, and the 
only state of European Greece trading at the emporium of 
Naucratis (Herod, ii. 178). At the beginning of the 5th century 
it seems to have been an entrepot of the Pontic grain trade, at a 
later date an Athenian monopoly (Herod, vii. 147). Unlike the 
other commercial states of the 7th and 6th centuries b.c., Aegina 
founded no colonies. 

The history of Aegina, as it has come down to us, is almost 
exclusively a history of its relations with Athens. The account 
which Herodotus (v. 79-80; vi. 49-51, 73, 85-94) gives of the 
relations between the two states is to the following effect. 
Thebes, after the defeat by Athens about 507 b.c., appealed to 
Aegina for assistance. The Aeginetans at first contented them- 
selves with sending the images of the Aeacidae, the tutelary 
heroes of their island. Subsequently, however, they entered into 
an alliance, and ravaged the seaboard of Attica. The Athenians 
were preparing to make reprisals, in spite of the advice of the 
Delphic oracle that they should desist from attacking Aegina 
for 30 years, and content themselves meanwhile with dedicating 
a precinct to Aeacus, when their projects were interrupted by 
the Spartan intrigues for the restoration cr Hippias. In 491 b.c. 
Aegina was one of the states which gave the symbols of submis- 
sion (“earth and water”) to Persia. Athens at once appealed to 
Sparta to punish this act of Medism, and Cleomenes I. (q.v.), one 
of the Spartan kings, crossed over to the island, to arrest those 
who were responsible for it. His attempt was at first unsuccess- 
ful; but, after the deposition of Demaratus, he visited the island 
a second time, accompanied by his new colleague Leotychides, 
seized ten of the leading citizens and deposited them at Athens 
as hostages. After the death of Cleomenes and the refusal of the 
Athenians to restore the hostages to Leotychides, the Aeginetans 
retaliated by seizing a number of Athenians at a festival at 
Sunium. Thereupon the Athenians concerted a plot with Nico- 
dromus, the leader of the democratic party in the island, for the 


betrayal of Aegina. He was to seize the old city, and they were 
to come to his aid with 70 vessels. The plot failed owing to the 
late arrival of the Athenian force. An engagement followed in 
which the Aeginetans were defeated. Subsequently, however, they 
succeeded in winning a victory over the Athenian fleet. The dates 
of these incidents are uncertain. It is unlikely that Athens was 
at war in 498 b c. as she sent 20 ships to help the lonians in revolt 
against Persia, and Herodotus nowhere suggests a peace earlier 
than 481 bc If we may regard the “30 years” of the Delphic 
oracle as fixed after the event, i.e., after the Athenian victory in 
458 b c. we may assign the dedication of the shrine to Aeacus 
and the beginning of the war to 488 b.c. This is supported by 
the building of the great Athenian fleet— “for the war against 
Aegina” — in 483 b.c. Overtures were unquestionably made by 
Thebes for an alliance with Aegina, c. 507 B c., but they came to 
nothing. The refusal of Aegina was veiled under the diplomatic 
form of “sending the Aeacidae.” The real occasion of the out- 
break of the war was the refusal of Athens to restore the hostages 
some 20 years later. There was but one war, and it lasted from 
488 to 481 bc, when it was suspended owing to the invasion of 
Xerxes. That Athens had the worst of it in this war is certain. 
Herodotus had no Athenian victories to record after the initial 
success, and the fact that Themistocles was able to carry his 
proposal to devote the surplus funds of the state to the building 
of so large a fleet seems to imply that the Athenians were them- 
selves convinced that a supreme effort was necessary. It may 
be noted, in confirmation of this view, that the naval supremacy 
of Aegina is assigned by the ancient writers on chronology to pre- 
cisely this period, i.e., the years 490-480 b c. In the repulse of 
Xerxes it is possible that the Aeginetans played a larger part 
than is conceded to them by Herodotus The Athenian tradition, 
which he follows in the main, would naturally seek to obscure 
their services. The destruction of the Persian fleet appears to 
have been as much the work of the Aeginetan contingent as of 
the Athenian. It is difficult to credit the number of the vessels 
that is assigned to them by Herodotus (30 as against 180 Athe- 
nian vessels: see Greece. History; Bibliography) . 

During the next 20 years the philo-laconian policy of Cimon 
( q.v .) secured Aegina, as a member of the Spartan league, from 
attack. The change in Athenian foreign policy, which was conse- 
quent upon the ostracism of Cimon in 461 bc. led to war, in 
which the brunt of the fighting fell upon Corinth and Aegina. 
The latter state was forced to surrender to Athens after a siege, 
and to accept the position of a subject-ally (c. 456 b.c.). The 
tribute was fixed at 30 talents. By the terms of the ihirty Years' 
Truce (445 b.c.) Athens covenanted to restore to Aegina her 
autonomy, but the clause remained a dead letter. In the first 
winter of the Peloponnesian War (431 b.c.) Athens expelled 
the Aeginetans, and established a cleruchy in their island. The 
exiles were settled by Sparta in Thyreatis, on the frontiers of 
Laconia and Argolis. Even in their new home they were not safe 
from Athenian rancour. A force landed under Nicias in 424, and 
put most of them to the sword. At the end of the Peloponnesian 
War Lysander restored the scattered remnants of the old inhabi- 
tants to the island. Its greatness, however, was at an end. 

It would be a mistake to attribute the fall of Aegina solely to 
the development of the Athenian navy. It is probable that the 
power of Aegina had steadily declined during the 20 years after 
Salamis, and that it had declined absolutely, as well as relatively 
to that of Athens. Commerce was the source of Aegina’s great- 
ness, and her trade, which appears to have been principally with 
the Levant, must have suffered seriously from the war with 
Persia. Her medism in 491 is to be explained by her commercial 
relations with the Persian Empire. She was forced into patriotism 
in spite of herself, and the glory won at Salamis was paid for by 
the loss of her trade and the decay of her marine. The complete- 
ness of the ruin of so powerful a state finds an explanation in the 
economic conditions of the island, the prosperity of which rested 
upon a basis of slave-labour. It is clear, however, that the number 
of slaves must have been out of all proportion to that of the 
free inhabitants In this respect the history of Aegina does but 
anticipate the history of Greece as a whole. 
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The constitutional history of Aegina is unusually simple. So 
long as the island retained its independence the government was 
an oligarchy There is no trace of the heroic monarchy and no 
tradition of a tyrannis The story of Nicodromus, while it proves 
the existence of a democratic party, suggests, at the same time, 
that it could count upon little support. 

Modern.-— Aegina passed with the rest of Greece under the 
successive dominations of Macedon, the Aetolians, Attalus of 
Pergamum and Rome In 1537 the island, then a prosperous 
Venetian colony, was overrun and ruined by the pirate Barbarossa 
(Khair-ed-Din) One of the last Venetian strongholds in the 
Levant, it was ceded by the treaty of Passarowitz (1718) to the 
Turks In 1826-28 the town became for a time the capital of 
Greece and the centre of a large commercial population which 
has since diminished considerably. 

Bibliography — The ancient authorities are Herodotus ii., v., vi, 
vii. and viii ; also Thucydides i. 105, 108, ii 27, iv. 56-7. For a 
criticism of Herodotus’ account of the relations of Athens and Aegina, 
see Wilamowitz, Anstoteles und Athen, ii. 280-8, Macan, Herodotus 
iv.-vi ; ii. 102-20. See also G B. Grundy, The Great Persian War , 
pp. 154 et seq., 202 et seq , 373 et seq. 


AEGINETA, PAULUS, a celebrated surgeon of the island 
of Aegina, whence he derived his name. According to Le Clerc’s 
calculation, he lived in the 4th century of the Christian era; but 
Abulfaragius (Bar-Hebraeus) places him with more probability in 
the 7th The title of his most important work is 'EiriTOfirjs 
Tarpwcrjs BtjSXta 'Ettcl ( Synopsis of Medicine in Seven Books ); 
the 6th book, treating of operative surgery, is of interest for sur- 
gical history. 

The whole work in the original Greek w = at Venice in 

1528; another edition appeared at Basle in = t ,h ' 1 , T Latin trans- 
lations have been published, and an -orsion, with commentary* 

by F. Adams (1844-48). Edition La rlriu-' (Leipzig, 1912) and 
German trans. with appendix by l. Berendes (Leyden, 1914). 

See M. Neuberger, History of Medicine , vol i (1910). 
AEGIRITE or ACMITE: see Pyroxene. 

AEGIS, in Homer, the shield or buckler of Zeus. It was fur- 
nished with tassels and bearing the Gorgon’s head in the centre. 


Originally symbolical of the storm-cloud, it probably signifies 
rapid, violent motion (Gr. aisso). In the later story Zeus is 
said to have used the skin of the goat Amaltheia (Gr. aigis = 
goat-skin) as a buckler when he went forth to do battle against 
the giants; in another legend, it 
is the skin of a monster slain by 
Athena, who afterwards wore it 
as a cuirass. Such skin shields 
were the original form of body 
protection, afterwards replaced 
by the solid shield covered with 
metal. It appears to have been 
really the goat’s skin used as a 
belt to support the shield. When 
so used it would generally be 
fastened on the right shoulder, 
and would partially envelop the 
chest as it passed obliquely round 
in front and behind to be 
attached to the shield under the 
left arm. Hence, by transference, 

it would be employed to denote Restoration of k statue 0 f 
at times the shield which it sup- athena, wearing the aegis, a 
ported, and at other times a cuirass of animal skin bordered 
cuirass. Hence the aegis appears with snakes and bearing the 
in works of art sometimes as an head of a gorgon 
animal’s skin thrown over the shoulders and arms, sometimes 
as a cuirass, with a border of snakes corresponding to the tassels 
of Homer, usually with the Gorgon’s head in the centre. 

See L. Preller, Griechische Mytkologie , i. (1887) ; Pauly-Wissowa’s 
Realencyklopddie; Roscher’s Lexikon der Mytkologie; Daremberg and 
Saglio’s Dictionnaire des Antiquitis; and Smith’s Dictionary of Greek 
and Roman Antiquities (3rd ed., 1890). 



AEGISTHTJS, in Greek legend the son of Thyestes by his 
own daughter Pelopia (Hyginus, fab. 88). Having been exposed 
by his mother, he was found by shepherds and suckled by a goat 


(cu£), whence his name. His uncle Atreus, who had married 
Pelopia, took him to Mycenae, and brought him up as his own 
son. For the rest of his story see Agamemnon ; Atreus. 

AEGOSPOTAMI, a small creek issuing into the Hellespont, 
north-east of Sestos, the scene of the decisive battle in 405 b.c. 
m which Lysander destroyed the last Athenian squadron in the 
Peloponnesian War (qv). The existence of a township is at- 
tested by coins of the 5th and 4th centuries. 

AEEXEXTHAL, ALOYS LEXA VON, Count (1854- 

1912), Austro-Hungarian statesman, was born at Gross-Skal, m 
Bohemia. He was the son of Baron ^(Freiherr) Joh?mn_ Lexa 
von Aehrenthal and his wife Marie, nee Countess A" 1 -- , 
stein, and began his diplomatic career in 1877 as attache to the 
Paris embassy under Count Beust. He went in 1878 in the same 
capacity to St. Petersburg, and from 1883 to 1888 he worked at 
the Foreign Office in Vienna under Kalnoky, with whom he 
formed close relations. In 1888 he was sent as councillor of em- 
bassy to St. Petersburg, where he exercised considerable influence 
with the ambassador, Count Wolkenstein. Recalled in 1894 to 
service in the Foreign Office, he undertook important duties, and 
in the following year went to Bucharest as ambassador. Here he 
succeeded in strengthening the relations between the courts of 
Vienna and Bucharest, the secret alliance which King Charles had 
concluded in 1883 with the Central European Powers being 
renewed on Sept. 30. In 1899 he became ambassador in St. 
Petersburg, where he remained until his appointment as Foreign 
Minister in Oct. 1906. Aehrenthal at this time thought that Aus- 
tria-Hungary must, even at the cost of some sacrifice, come to 
an agreement with Russia. In this sense he endeavoured to con- 
tinue the r.cp-tin-ir.ns successfully begun by his predecessor, 
Prince Franz Liechtenstein (1853-1938), for bridging over the 
difference on Balkan questions between Vienna and St. Petersburg, 
in order to create a basis for a permanent friendly relation be- 
tween Austria-Hungary and Russia. He played a principal part 
in concluding the Miirzsteg Agreement of 1903. During the 
Russo-Japanese War he took a strong line in favour of a benevo- 
lent attitude on the part of the Vienna Cabinet towards Russia. 
When, in Oct. 1906, he succeeded Count Goluchowski as Foreign 
Minister he at first maintained the views which he had professed 
as ambassador. He was determined to preserve the interests of 
Austria-Hungary in the Balkans, but also showed himself prepared 
to meet the Russian wishes in the Dardanelles question. Accord- 
ingly he entered into negotiations, after the outbreak of the Young 
Turk revolution in the summer of 1908, with Isvolski, arranging 
with him Sept. 1 5 at the chateau of Buchlau, in Moravia, an agree- 
ment which aimed at securing for Austria-Hungary the annexation 
of Bosnia and Hercegovina and for Russia the opening of the 
Dardanelles to Russian warships. 

It was only when Isvolski’s proposals were wrecked on the 
opposition of England, and the Russian minister protested against 
the annexation of Bosnia and Hercegovina, which had mean- 
while been accomplished, and supported the Serbs in their op- 
position to Austria-Hungary, that Aehrenthal abandoned the 
idea of a friendly accommodation with the Russian Government 
In the sharp struggle during the annexation crisis, not only with 
Russia and Serbia, but with the Western Powers, he held with 
tenacious energy to his purpose, and, powerfully supported by 
Germany, succeeded in carrying out his intentions after excited 
negotiations which threatened to lead to war. The annexation of 
Bosnia and Hercegovina was acknowledged by the Powers; an 
agreement was reached with Turkey; Serbia, after long hesita- 
tion, was obliged to submit. For this achievement Aehrenthal was 
rewarded by his master by elevation to the rank of Count (Aug. 
18, 1909), while at the courts of his opponents he was hated but 
respected. 

This was the zenith of his political career. Aehrenthal took 
the greatest pains to prove in all quarters after the conclusion of 
the annexation crisis, that Austria-Hungary cherished no far- 
reaching plans of conquest. In this spirit he offered the most 
decided opposition to those circles at the court of Vienna which 
advocated a bloody reckoning with Serbia. He held fast by the 
Triple Alliance, for he saw in this the surest bulwark of peace. 
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He sought to form the most intimate relations with the German 
Empire, but insisted on the independence of the Hahsburg Mon™ 
archy, and energetically repulsed all efforts on the part of the 
German chancellery to set limits to that independence. A suc- 
cession of agreements which he concluded with the Italian Foreign 
Minister Tittoni, enabled him to maintain correct relations with 
the Italian Government. Yet, by the maintenance of Ms peace 
policy, which had the full approval of the Emperor Francis 
Joseph, he came into serious conflict with Conrad von Hotzendorf. 
The battle, carried on with tenacious endurance, ended in 1911 
with the victory of Aehrentha! and the resignation of Hotzendorf. 

Aehrenthal married in 1902 Pauline, Countess Szechenyi. He 
died Feb. 17, 1912. During his life the estimate of his policy 
fluctuated violently. On the one hand it was blamed as provoca- 
tive, on the other as weak. After the disastrous result of the 
World War, bringing with it the downfaE of the Habsburg Mon- 
archy, it is still more difficult to answer the question whether the 
path pursued by Aehrenthal in foreign affairs was the right one. 
It is certain that the Entente Powers were drawn more closely 
together by the active part played, during his period of office, by 
Austria-Hungary in Balkan affairs. It is true that the chances of 
success for the Central Powers in an international struggle were 
better in the years 1909 and 1911 than in 1914. But the question 
remains undecided whether, if his activity had been longer con- 
tinued, Aehrenthal would have been able to maintain the posi- 
tion of Austria-Hungary as a great power without an appeal to 
the decision of arms. There is no doubt that Aehrenthal was a 
statesman of considerable mark, a man of wide knowledge and 
well-ordered intelligence; he was ambitious, but nc. 'vv., and an 
untiring worker. Moreover, in moments of great excitement he 
was able to maintain outward calmness. He was convinced of 
his own value, but had no desire to parade it. The Emperor 
Francis Joseph esteemed him, stood by him in the good and evil 
hours of his administration of foreign affairs, and repeatedly re- 
fused to accept Ms tendered resignation. 

See B. Molden, Alois, Graf Aehrenthal: Seeks Jahre auswdriiger 
Politik Oesterreich-Ungarns (1917) t and the article “Aehrenthal” in 
the Deutsche Nekrologen (voL xviii, 1917, pp. 230 seq .) . (A. F. P.) 

AELFRIC,, called the “Grammarian 55 (c. 953-1020), Eng- 
lish abbot and author, was educated in the Benedictine monastery 
at Winchester under Aethelwold, who was bishop there from 963 
to 984. Aelfric gained some reputation as a scholar at Win- 
chester, for when, in 987, the abbey of Cernel (Cerne Abbas, 
DorsetsMre) was finished, he was sent by Bishop Aelfheah 
(Aiphege), Aethelwold’s successor, at the request of the cMef 
benefactor of the abbey, the ealdomian Aethelmaer, to teach the 
Benedictine monks there. He was then in priest’s orders, Aeth- 
elmaer and Ms father, Aethelweard, were both enlightened patrons 
of learning, and became Aelfric’s faithful friends. 

It was at Cernel, and partly at the desire, it appears, of 
Aethelweard, that he planned the two series of Ms English homi- 
lies (ed. 'Benjamin Thorpe, 1844-46, for the Aelfric Society), 
compiled from the Christian fathers, and dedicated to SIgeric, 
archbishop of Canterbury (990-94). The Latin preface to the 
first series enumerates some of Aelfric’s authorities, the cMef of 
whom was Gregory the Great. In the preface he regrets that, 
except for Alfred’s translations, Englishmen had no means of 
learning the true doctrine as expounded by the Latin fathers. 
The first series of 40 homilies is devoted to plain and direct 
exposition of the cMef events of the Christian year; the second 
deals more fully with church doctrine and Mstory. Aelfric de- 
nied the Immaculate birth of the Virgin ( Homilies , ed. Thorpe, 
li. 466), and Ms teaching on the Eucharist in the Canons and in 
the Sermo de sacrificio in die pascae (ibid. ii. 262, et seq.) was 
appealed to by the Reformation writers as a proof that the early 
English church did not hold the doctiine of transubstantiation. 

See A Testimonie of Antiquitie , , shewing the auncient fayth in the 
Church of England touching the sacrament of the body and blonde 
of the Lord here publikely preached, printed by John Day (1567). 
It was quoted in John Foxe’s Actes and Monuments (ed. 1610) . 

His Latin Grammar and Glossary (ed. J. Zupitza in Sammlmg 
engUscker Denkmdler, vol. i., 1880), were written for Ms pupils 


after the two books of homilies. A third series of homilies, the 
Lives of the Saints , dates from 996 to 997. Some of the sermons 
in the second series had been written in a kind of rhythmical, 
alliterative prose, and in the Lives of the Saints (ed W W. Skeat, 
1881-1900, for the Early English Text Society) the practice is so 
tegular that most of them are arranged as verse by Prof. Skeat 
By the wish of Aethelweard he also began a paraphrase (ed by 
Edward Thwaites as Heptateuchus , Oxford, 1698) of parts of the 
Old Testament, but under protest, for the stories related in it were 
not, he thought, suitable for simple minds. It has been suggested 
that this part of his life was chiefly spent at Winchester; but his 
writings for the patrons of Cernel, and the fact that he wrote in 
998 his Canons as a pastoral letter for Wulfsige, the Bishop of 
Sherborne, the diocese in which the abbey was situated, afford 
presumption of continued residence there. He became, in 1005, 
the first abbot of Eynsham or Ensham, near Oxford, another 
foundation of Aethelmaer’s. After Ms elevation he wrote an 
abridgment for Ms monks of Aethelwold’s De consuetudine mo- 
nachorum, adapted to {heir rudimentary ideas of monastic life; a 
letter to Wulfgeat of Ylmandun (i.e., Ilmington on the borders 
of WarwicksMre and Gloucestershire); an introduction to the 
study of the Old and New Testaments (about 1008, ed. William 
L’lsle in 1623); a Latin life of his master Aethelwold; a pastoral 
letter for Wulfstan, archbishop of York and bishop of Worcester, 
in Latin and English; and an English version of Bede’s De Tern- 
paribus. The Colloquium , a Latin dialogue designed to serve his 
scholars as a manual of Latin conversation, may date from his 
life at Cernel. It is safe to assume that the original draft of tMs, 
afterwards enlarged by Ms pupil, Aelfric Bata, was by Aelfric, and 
represents what his own scholar days were like. The last mention 
of Aelfric Abbot, probably the grammarian, is in a will dating 
from about 1020. 

Bibliography. — S ketches of Aelfric’s career are in B. Ten Brink’s 
Early English Literature {to Wiclif ), Irans. H. M. Kennedy, New 
York, 1883, p. 105-12, and by J. S. Westlake in The Cambridge 
History of English Literature (vol. i, 1907, p* 116-129). An excellent 
bibliography and account of the critical apparatus is given in 
A. W ulker’s Grundriss zur Geschichte der angelsachstsche n LP ter aim 
(Leipzig, 2885, p. 452-80) . See also the account by Prof. Skeat in 
pt. iv. p. 8-61 of his edition of the Lives of :he Saints, already cited, 
which gives a full account of the mss., and a discussion of Aelfric’s 
sources, with further bibliographical references; and C. L. White, 
Aelfric, a New Study of his Life and Writings (1898) in the “Yale 
Studies in English.” The Canons and the pastoral to Wulfstan were 
printed by B. Thorpe in Ancient Laws and Institutes of JL *. T 
(1S40), and the life of Aethelwold was included by J. Suvenfcn 
the Chron . Monast. de Abingdon (vol. ii., p. 253-66, Rolls Series, 1858). 
For the version of Aethelwold’s De Consuetudine Monackorum see 
E. Breck, A Fragment of Aelfric (Leipzig, 1887), and for the version 
of Bede’s De Temporibus, Oswald Cockayne, Leechdoms , Wortcunning 
and Starve ft 0 *o! ii ? c. xiv-xix. and p. 233 et seq., Rolls Series, 1866). 
Alcumz 1 r,,e'roga:in Sigewulfi Preshy teri in Geftesin (ed G. E. 
McLean Hole. iGSj) is attributed to Aelfric by its editor. There are 
other isolated sermons and treatises by Aelfric printed in Grein’s 
Bibl. V. A. S. Prosa (vol. iii ). 

AELIA CAPITOLINA® The destruction of Jerusalem and 
the Temple in a.d. 70 was foEowed by a second revolt of the Jews. 
After their defeat Hadrian made the ruined Jerusalem into a 
Roman colony, Aelia Capitolina, subordinate to Caesarea, the then 
capital of Palestine (about a.d. 130). Aelia commemorated the 
emperor’s family name; Capitolina is derived from Jupiter Capi- 
tolinus to whom a temple was built on the site of the Jewish 
Temple. 

AELIAN (Aelianus Tacticus), Greek military writer of 
the 2nd century a.d., resident at Rome. He is sometimes confused 
with Ms namesake Claudius Aelianus ( q.v .). Aelian’s military 
treatise, Ta m/ci) Oecopla, is dedicated to Hadrian, though this is 
probably a mistake for Trajan, and the date a.d. 106 has been 
assigned to it It is a handbook of Greek, i.e. Macedonian, drill 
and tactics as practised by the Hellenistic successors of Alexander 
the Great. The author claims to have consulted all the best 
authorities, the chief of which was a lost treatise on the subject 
by Polybius. Perhaps the chief value of Aelian’s work lies in his 
critical account of preceding Works on th$ art of war and in the 
fullness of his technical details in matters of drill. Critics of the 
1 8th century thought Aelian greatly inferior to Arrian, but on 
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the Byzantines, and on the Arabs, who translated the text for 
their own use, Aelian exercised a great influence. The emperor 
Leo VI. incorporated much of Aeiian’s text in his own work on 
the military art. The Arabic version of Aelian was made about 
1350. The copious details to be found in the treatise made it 
valuable to the army organizers of the i6Lh century The 
Macedonian phalanx of Aelian had many points of resemblance 
to the solid masses of plkemen and the “squadrons” of cavalry 
of the Spanish and Dutch systems, and the translations made 
in the 16th century formed the groundwork of numerous books 
on drill and tactics. It has been suggested that Aelian was the real 
author of most of Arrian’s Tactica , and that the T qktikti Qeoopia 
is a later revision of this original, but the theory is not generally 
accepted. 

Bibliography.— F irst edition of Greek text by Robortelli (Venice. 
1552) ; the Elxew*- text (Leyden, 1613) has notes. The text in W. 
Riistow and V. Tcc'-i) 0 Griechische -*»v C7 (1853) has a 

translation, notes and “ep-ou a y.icr..' of _ ,0 . . -trations. 

See Baumgartner’s -*ars m bis Sammlung aller K^ie^s-'N ^Rslclb* 
der Gnechen (Mannheim and Frankenthal, 1779), r_p:oc ic*d :r :;S 3 
as Von Schlachtordnungen, trans. Viscount Dillon (1814). See also 
R. Forster, Studies zu den '*'*/*■’" rr 'r lt: ' Lf 'm ( Hermes , xii. 1877, 

pp. 444-49) ; F. Wustenie . * . " . der Muhammedaner 

und die arabische T^h*ik d* 1 ' * ehanus (Gottingen, 

1880) ; M. Jakns, Vj c>, . :\ e, 1 . i. 95-97 (Munich, 

1889); Rustow ar C r :: j g : ;chen Kriegswesens 

(1852) ; A. de Lort-Sengnan, La Phalange (1880) ; P. Serre, Etudes 
sur Vhistoire militaire et maritime des Grecs et des Remains (1887) ; 
K. K. Muller, in Pauly-Wissowa, Realencyklopadie (Stuttgart, 1894). 

AELIAN (Claudius Aelxanus), Roman author and teacher 
of rhetoric, bom at Praeneste, flourished under Septimius Severus 
and probably outlived Elagabalus (d. 222). He spoke Greek so 
perfectly that he was called “honey-tongued” (fieXLykcocrcros) and 
wrote in Greek himself. His chief works are : De natura animal - 
turn, curious stories of animal life, ^frequently used to convey 
moral lessons (ed. Schneider, 1784; Jacobs, 1832); Yariae 
historiae in 14 books, some of which are fragmentary, consisting 
mainly of anecdotes of men and customs (ed. Lunemann, 18x1). 
Both works are valuable for the numerous excerpts from older 
writers. Twenty Peasants 9 Letters , after the manner of Alciphror. 
but inferior, are also attributed to him. 

Editio princeps of complete works by Gesner (1556) ; Hercher 
(1864-66). English translation of the Various History only by Fleming 
(1576), and Stanley (1665) of the Letters by Quillard (French) (1895). 

AELKEB (Ailred, Ethelred) (xxq9?-xi66), English theo- 
logian, historical writer, and abbot of Rievauix, was bom at Hex- 
ham about the year 1109. In his youth he was at the court of 
Scotland as an attendant of Henry, son of David I. He renounced 
the prospect of a bishopric to enter the Cistercian house of 
Rievauix in Yorkshire, founded in 1131 by Walter Espec. He 
was for a brief period abbot of Revesby, Lincolnshire, but in 1146 
returned to Rievauix as abbot. He led a life of the severest 
asceticism, and was credited with the power of working miracles. 
In 1x64 he went as a missionary to the Piets of Galloway, where 
he accomplished a great work of pacification. Two years later he 
c-sd c.l Pic ’auk: in the 57th year of his age. In 1x91 he was can- 
onized. Ft- withgs ere voluminous and have never been com- 
pletely published. Among chem is the tract called Relatio de 
Standard*, an accocnc 0-: Ac Battle of the Standard (1138), bet- 
ter known than the similar account by Richard of Hexham but less 
trustworthy. 

Bibliography. — See the Vita Alredi in John Tynemouth’s Nova 
Legenda Anglie (ed. C. Horstmann, 1901, vol. i. p. 41), whence it was 
taken by Capgrave. From Capgrave the work passed into the Bol- 
landist Acta Sanctorum (Jan. ii. p. 30). This life is anonymous but 
of an early date. The most complete printed collection of Aelred’s 
works is in Migne’s Palrologia Latina , vol. cxcv. ; but this does not 
include the Miracula Hagulstaldensis Ecclesiae which are printed in 
j. Raine’s Priory of Hexham, vol. i. (Surtees Society, 1864). A com- 
plete list of works attributed to Aelred is given in T. Tanner’s 
Bibliotheca Brhannico -Huoernica (1748), pp. 247-248. The Relatio de 
Standardo has been criikally edited by R. Howlett in Chronicles , etc,, 
of Stephen , Henry IL and Richard /., vol. iii. (Rolls Series, 1886). 

AEMTLIA* VIA or AEMILIAN WAY* (1) A high road 
of Italy, constructed in 187 b.c. by the consul M. Aemilius 
Lepidus, whence its name; it ran from Ariminum to Placentia, a 
distance of 176m. almost straight N.W., with the plain of the Po 
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(Padus) on the right, and the Apennines on the left. The 79th 
milestone from Ariminum found in the bed of the Rhenus at 
Bononia records the restoration of the road by Augustus from 
Ariminum to the river Trebia in 2 b c. The bridge by which ii 
crossed the Sillaro was restored by Trajan in A D. xoo. The modern 
high road follows the ancient line, and has some original and some 
fine modern bridges After Augustus, the road gave :ts name to 
the eighth region of Italy. 

(2) A road constructed in 109 b c. by the censor, M. Aemilius 
Scaurus, from Vada Volaterrana and Luna to Vada Sabatia and 
thence over the Apennines to Dertona (Tortona), wherr 
it joined the Via Postuxnia from Genua (Genoa) to Cremona 
We must, however, suppose that a coast road from Vada^ Vola- 
terrana to Genua at least existed before the Via Postumia wa? 
built in 148 b.c. According to Polybius the Romans had in hir 
time built the coast road from the Rhone to Carthago Nova 
and it is incredible that the coast road in Italy itself should no 
have been constructed or r do ..sly. 

AEMILIUS, PAUL US (Paolo Emilio) (d. 1529)7 Italiai 
historian, was bora at Verona. He obtained such repute in his 
own country that he was invited to France in the reign of Charier 
VIII. in order to write in Latin the history of the kings of France, 
and was presented to a canonry in Notre Dame. He enjoyed the 
patronage and support of Louis XII. He died at Paris on May 5, 
1529. His De Rebus gestis Francorum was translated into French 
in 1581, and has also been translated into Italian and German. 

AENEAS, son of Andrises and Aphrodite. In Homer, he is 
represented as a favourite of the gods, who frequently interpose te 
save him from danger {Iliad, v. 31 1; xx. 308) as he was destinec 
to rule the surviving Trojans after the war. The story of his emi- 
gration is post-Homer ic, and is set forth in its fullest development 
by Virgil in the Aeneid. Carrying his aged father and household 



BY COURTESY OF THE METROPOLITAN MUSEUM OF ART 


A MEDIAEVAL ENAMEL ON COPPER OF ABOUT A.D, 1525-30 SHOWING 
AENEAS LEADING THE TROJANS IN THEIR STRUGGLE AGAINST THE 
GREEKS WHO HAVE ENTERED THE CITY IN THE BELLY OF THE WOODEN 
HORSE. THE ORIGINAL IS IN RICH SUBDUED COLOURS AND GOLD 

gods on his back and leading his little son Ascanius by the hand 
he made his way to the coast, his wife Creusa being lost during 
the confusion of the flight. After a perilous voyage to Thrace,, 
Delos, Crete and Sicily (where his father died), he was cast up by 
a storm, sent by Juno, on the African coast. 

Refusing to remain with Dido, queen of Carthage, who in de- 
spair put an end to her life, he sailed from Africa, and seven years* 
after leaving Troy, reached the mouth of the Tiber. He was hos- 
pitably received by Latinus, king of Latium, was betrothed to M= 
daughter Lavinia, and founded a city called Lavinium after her" 
Turnus, king of the Rutuli, a rejected suitor, took up anus against 
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him and Latinus, but was defeated and slain by Aeneas on the river 
Numicius. The story of the Aeneid ends with the death of Turnus 
According to Livy (i. i. 2), Aeneas, after reigning a few years over 
Latium, was slain by the Rutuli; after the battle, his body could 
not be found, and he was supposed to have been carried up to 
heaven He received divine honours, and was worshipped under 
the name of luppiter Indiges (Dionysius Halic. i. 64). 

See Schwegler, Romische Geschichte (1867) ; Roscher’s Lexikon , s.v. 
Romances, — The story of Aeneas, as a sequel to the legend of 
Troy, formed the subject of several epic romances in the middle 
ages. The Roman d’ Eneas (c. 1160, or later), of uncertain author- 
ship, the first French poem directly imitated from the Aeneid , is a 
fairly close adaptation of the original, but with the characteristic 
tone of a mediaeval romance. On this work were founded the 
Eneide or Eneit (between 1180 and 1190) of Heinrich von 
Veldeke, written in Flemish and now only extant in a version in the 
Thuringian dialect, and the Eneydos, written by William Caxton 
in 1490. 

See Eneas , ed. J. Salverda de Grave (Halle, 1891); also A. Feij, 
Essai sur h romans d’J&neas (1856) ; A. Duval in Hist, litteraire de la 
France , xix. ; Veldeke’s Eneide, ed Eitmueller (Leipzig, 1852) and O. 
Behaghel (Heilbronn, 1882) ; Eneydos, ed F. J Furnivall (1890). For 
Italian versions see £. G Parodi in Studi di filologta romanza (v. 1887). 

AENEAS SILVIUS: see Pius II. 

AENEAS TACTICUS (4th century bo), Greek writer 
According to Aelianus Tacticus and Polybius, he wrote a number 
of treatises (inro/jLvrjfjLara) on the art of war; the only one 
extant deals with the defence of fortified cities, and is chiefly 
valuable as containing a large number of historical illustrations. 
Aeneas was considered by Casaubon to have been a contemporary 
of Xenophon and identical with the Arcadian general Aeneas of 
Stymphalus, whom Xenophon (. Eellenica , vii. 3) mentions as 
fighting at the battle of Mantinea (362 b c.). 

Editions in I. Casaubon’s (1619), Gronovius’ (1670) and Ernesti’s 
(1763) eds. of Polybius; also separately, with the notes by J. C. 
Orelli (Leipzig, :8i8). Other texts are those of W. Riistow and H. 
Kochly, Gnechische KricgsichrifixAler, vol. i. (Leipzig, 1853), and 

A. Hug, Prolegomena Cn'ica ad Aeneae . . . editionem (Zurich univ. 
1874), R. Schoene (Leipzig, 1911). See L. W. Hunter, Aeneas on 
Stegeerajb (revised by S. A. Handford, 1927), an edition with trans- 
lation and introduction, and the bibliography there given. 

AENESIDEMU S, Greek philosopher, was bom at Cnossus, 
in Crete and taught at Alexandria, probably during the 1st century 

B. c. He was the leader of what is sometimes known as the third 
sceptical school and revived to a great extent the doctrine of 
Pyrrho and Timon. His chief work was the Pyrrhonian Principles 
addressed to Lucius Tubero. His philosophy consisted of four 
main parts: the reasons for scepticism and doubt, the attack on 
causality and truth, a physical theory and a theory of morality. 
The reasons for doubt are given in the form of the ten “tropes”: 
(1) different animals manifest different modes of perception; (2) 
similar differences are seen among individual men; (3) even for 
the same man, sense-given data are self -contradictory; (4) vary 
from time to time with physical changes, and (5) according to 
local relations; (6) and (7) objects are known only indirectly 
through the medium of air, moisture, etc., and are in a condition 
of perpetual change in colour, temperature, size and motion; (8) 
all perceptions are relative and interact one upon another; (9) 
our impressions become less deep by repetition and custom ; and 
(10) all men are brought up with different beliefs, under different 
laws and social conditions. Truth varies infinitely under circum- 
stances whose relative weight cannot be accurately gauged There 
is, therefore, no absolute knowledge, for every man has different 
perceptions, and groups his data in methods peculiar to himself. 
In attacking causality he adduces almost entirely those considera- 
tions which are the basis of modem scepticism. Cause has no 
existence apart from the mind which perceives; its validity is 
ideal The relation between cause and effect is unthinkable. If 
the two things are different, they are either simultaneous or in 
succession. If simultaneous, cause is effect and effect cause. If 
not, cause must precede effect, and there must be an instant when 
cause is not effective, that is, is not itself. Thus he arrives at the 
fundamental principle of scepticism, the universal opposition of 
causes: 1 ravrl \ 6 ya > Xoyos dvrketrat ( see Scepticism). 


For the immediate successors m Aenesidemus see Agkiu \ 

See also C^rneades and Arcesilaus Of the irvpp&veioi >oyo. noth- 
ing remains; we have, however, an analysis m the MynobMion of 

Photius. 

Bibliography. — See Zeller’s History of Greek Philosophy; E Saissei, 
Aenesideme , Pascal, Kant; Ritter and Prcller, sections 364-370; V. 
Brochard, Les Sceptiques Grecs , with bibliography (1923)* 

AEGLIAN HARP, a stringed musical instrument, played 
automatically by the wind. It consists of a long narrow sound 

box made of deal or pine over 
which ten or a dozen catgut 
strings of varying thickness are 
stretched. The sounds are pro- 
duced by the play of the wind 
across the strings causing them 
to vibrate in aliquot parts, i e. 
(the fundamental note not being 
heard) the half or octave, the 
third or interval of the twelfth, 
the second octave, . nd the third 
above it, in fact the upper par- 
tial of the strings in regular 
succession 

The principle of the natural 
vibration of strings by the pres- 
sure of the wind was recognized 
in ancient times. King David, 
we learn from the Rabbinic rec- 
ords, used to hang his kinnor 
( kithara ) over his bed at night, 
when it sounded in the midnight 
A specimen of the aeoliah harp, breeze. The same is related of 
which was played automatic- St. Dunstan of Canterbury who 
ally by the wind was consequence charged with 

sorcery. The Chinese at the present day fly kites of various 
sizes, having strings stretched across apertures in the paper, which 
produce the effect of an aerial chorus. 

A-SCL-TT the original and more elegant name of the hum- 
ble instrument familiarly known as the mouth-organ, another 
name for it being the mouth-harmonica. It was invented in 1829 
by Sir Charles Wheatstone, who also invented the concertina, em- 
bodying the same principle, and consists simply of free reeds 
arranged within a small metal box, so that, each reed having a 
separate air aperture, it is possible by moving the instrument to 
right and left against the lips, to produce different notes. The 
mouth-organ may be regarded as a humble relation not only of 
the concertina ( q.v .) and the accordion ( q.v .) but also of the 
harmonium (q.v). 

AEOLIS (Aeolia), an ancient district of Asia Minor, colo- 
nized at a very early date by Aeolian Greeks. The name was 
applied to the coast from the river Hermus to the promontory of 
Lectum, i.e., between Ionia to south and Troas to north. The 
Aeolians founded twelve cities on the mainland, including Cyme, 
and numerous towns in Mytilene; they were said also* to have 
settled in the Troad and even within the Hellespont. 

AEOLOBION (also known as Aeoline and Aeolodicon), 
one of several instruments of the harmonium type, invented and 
developed during the early part of the 19th century, having steel 
springs instead of the usual reeds. A closely similar instrument, 
employing wooden reeds instead of steel, was the aeolsklavier, 
and yet another was the aeolomelodicon or choraleon, in which 
the reeds were supplemented by brass tubes. The aeolopantalon 
in turn was in the nature of a combined harmonium and pianoforte 
designed so that either the one or the other could be used at 
will. None of these instruments succeeded in establishing itself. 

AEOLUS (i -dl-dos) , in Greek mythology, according to Homer 
the son of Hippotes, controller of the winds, and ruler of the 
floating island of Aeolia. In the Odyssey (x. 1) he entertains 
Odysseus, gives him a favourable wind, and a bag in which the 
unfavourable winds are confined. To see what it contains 
Odysseus 5 companions open the bag; the winds escape and drive 
them back to the island, whence Aeolus dismisses them with 
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bitter reproaches. He has been identified with Zeus, and his six 
sons and six daughters with the 1 2 months According to Virgil, 
Aeolus dwells on one of the Aeolian islands to the north of Sicily, 
Lipara or Strongyle (Stromboli), where he keeps the winds 
imprisoned in a vast cavern (Virgil, Aen. i. 52). 

AEON, or EON, a Greek term used to denote an indefinite 
duration of time; and hence an existence that continues for ever. 
In the latter sense it was used by the Gnostic sects to denote those 
eternal beings or manifestations which emanated from the one 
incomprehensible and ineffable God. ( See Gnosticism ) 
AEPINUS, FRANZ ULRICH THEODOR (1724-1802), 
German natural philosopher, was born at Rostock, Saxony, on 
Dec. 13, 1724. In 1757 he settled m St. Petersburg as member of 
the imperial academy of sciences and professor of physics, and 
remained there till his retirement in 1798. The rest of his life was 
spent at Dorpat, where he died on Aug. 10, 1802 Aepinus is best 
known by his researches, theoretical and experimental, in electri- 
city and magnetism, and his principal work Tentamen Theoriae 
Electricitatis et Magnetismi, published at St. Petersburg in 1759, 
was the first systematic attempt to apply mathematical reasoning 
to these subjects. His discussion of the effects of parallax in the 
transit of a planet over the sun’s disc excited great interest, 
having appeared (in 1764) between the dates of the two transits 
of Venus that took place in the 18th century. 

AEFYORNIS, a genus of large extinct flightless birds, com- 
prising the family Aepyornithidae and the order Aepyormthi- 
formes of the Palaeognathae , they resembled the moas \q v.) in 
many particulars. and inhabited the southern half of Madagascar 
up to, possibly, 200 years ago. They are said to have been the 
origin of the legend of the roc. Ae. titan reached a height of 10 
ft., and the egg was larger than that of any other bird, measur- 
ing more than 13 by q\ in. and having a capacity of more than 
2 gal. ( See Ornithology.) 

AEQUI, an ancient people of Italy, whose name occurs con- 
stantly in Livy’s first decade as hostile to Rome in the first three 
centuries of the city’s existence. They occupied the upper reaches 
of the valleys of the Anio, Tolenus and Himella; the last two 
being mountain streams \ * . '« ’ * . / to join the Nar. They 

were not finally subdued until the end of the second Samnite 
War, when they seemed to have received a limited form of fran- 
chise. After the Social War the folk of Cliternia and Nersae ap- 
pear united in a res publica Aequiculorum which was a municipium 
( q.v .) of the ordinary type. The Latin colonies of Alba Fucens 
(304 B.c.) and Carsioli (298 b.c.) must have spread the use of 
Latin (or what passed as such) all over the district; through it lay 
the chief (and for some time the only) route (via Valeria) to Lu- 
ceria and the south. At the end of the republican period the 
Aequi appear, under the name Aequiculi or Aeouicoli organized as 
a municipium , the territory of which seems to have comprised the 
upper part of the valley of the Salto, still known as Cicolr.no 

Of the language spoken by the Aequi before the Roman con- 
quest we have no record; but since the Marsi (q.v.) who lived 
farther east, spoke in the 3rd century b.c. a dialect closely akin 
to Latin, and since the Hernici (q.v.) their neighbours to the 
south-west, did the same, we have no ground for separating any 
of these tribes from the Latian group. 

See the articles Marsi, Voiscr, and the references there given; 
R. S. Conway, The Italic Dialects } pp. 300 et seq. (1897). 

AERARII, a class of Roman citizens subject to a poll-tax 
arbitrarily fixed by the censor (from Lat. aes } in its subsidiary 
sense of “poll-tax”) They were (1) the inhabitants of conquered 
towns who possessed the ins conubii and tus commercii , but no 
political rights; Caere is said to have been the first example of 
this (353 B.c.); (2) full citizens subjected to civil degradation 
(inf amid) owing to their employment or to conviction for crime; 
(3) persons branded by the censor. Those who were thus ex- 
cluded from the tribes and centuries had no vote, were incapable 
of filling Roman magistracies and could not serve in the army. 
According to Mommsen, the aerarii were originally the non- 
assidui (non-holders of land) The expressions “tribu movere” 
and “aerarium facere” are explained by A. H. J. Greenidge — the 
first as relegation from a higher to a lower tribe or total exclu- 
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sion from the tribes, the second as exclusion from the centuries. 
Other views of the original aerarii are that they, were : artisans 
and freedmen (Niebuhr); inhabitants of towns united with Rome 
by a hospitium publicum , who had become domiciled or Roman 
territory (Lange) ; only a class of degraded citizens, including 
neither the cives sine sufiragio nor the artisans (Madvig) ; identi 
cal with the capita censi of the Serbian constitution (Belot, 
Greenidge). 

Bibliography — See A. H. J. Greenidge, Infamia in Roman Law' 
(1894), where Mommsen’s theory is criticized; A. S. Wilkins in Smith $ 
Diet of Greek and Roman Antiquities (3rd e d , i8qi) , J E. Sandys, 
Companion to Latin Studies, with useful bibliography (1921) ; W. E, 
Heitland, The Roman Republic (1923). 

AERARIUM, in ancient Rome the public treasury The 
treasury contained the moneys and accounts of the State, the 
standards of the legions, the public laws, the decrees of the 
senate, etc These were deposited in the temple of Saturn and, 
during the republic, were in charge of the urban quaestors (see 
Quaestor), under the control of the senate. In 28 b.c. Augustus 
transferred the aerarium to two praefecti aerarii; in 23 b c these 
were replaced by two praetors (praetores aerarii or ad aerarium ), 
selected by lot during their term of office In addition to the 
common treasury, there was a special reserve fund, also, in the 
temple of Saturn, the aerarium sanctum (or sanctms ), originally 
consisting of the spoils of war, afterwards maintained chiefly by 
a 5% tax on the value of all manumitted slaves. 

This fund was not to be touched except in cases of extreme 
necessity. Under the emperors the senate continued to have the 
nominal management of the aerarium , while the emperor had a 
separate exchequer, called fiscus , filled largely with the profits 
from the imperial domains in Egypt and elsewhere. But after a 
time, as the power of the emperors increased, this distinction 
virtually ceased. Besides creating the fiscus , Augustus also estab' 
lished in ad. 6 a military treasury (aerarium militare ), endowed 
by the emperor himself (see Monumentum Ancyranum, iii 35) 
and supported by the proceeds of the tax on public sales and the 
succession duty. Its administration was in the hands of three 
praefecti aerarii miktaris , senators of praetorian rank 

The tribuni aerarii have been the subject of much discussion 
By the lex Aurelia (70 bc) the list of indices (jurymen) was 
composed, in addition to senators and equites, of tribuni aerarii . 
Whether these were the successors of the tribuni aerarii who in 
earlier times were paymasters of the troops, etc , or a new order 
closely connected wi f h the equites, is uncertain. According to 
Mommsen, they were persons who possessed the equestrian 
census, but no public horse. They were removed from the list 
of indices by Caesar, but replaced by Augustus According to 
Madvig, the original tribuni aerarii were not officials but private 
individuals of considerable means, who undertook certain financial 
work connected with their own tribes. The term was subse 
quently extended to include all those who possessed the property 
qualification that would have entitled them to serve as tribuni 
aerarii. 

Bibliography. — See Tacitus, Annals , xiii. 29, with Furneaux’s notes; 
J. E. Sandys, Companion to Latin Studies (1921), useful bibliography. 
On the tribuni aerarii, see A. H. J. Greenidge, Legal Procedure (1901) ; 
W. E. Heitland, The Roman Republic , §957 (1923). 

AERATED BREAD. Ordinary bread is leavened by yeast, 
the vesicular texture being imparted by the consequent fermenta- 
tion, which produces carbonic acid gas. Dr. Dauglish invented a 
process by which bread is directly charged with carbonic acid gas, 
and to bread so lightened the name “aerated” is given. Machinery 
for the purpose was first devised about i860 In the aerating 
process, the carbonic acid gas is supplied to the flour in conjunction 
with the water, and the lightening is thus performed without any 
decomposition whatever. For this reason it is claimed that aerated 
bread will agree with persons who find they cannot digest ordinary 
bread through the fermenting process continuing after the bread 
is eaten. 

The mixing of aerated bread is performed in a hollow air-tight 
receptacle by the revolution of iron arms fixed upon a central spin- 
dle. Aerated water is pumped into the mixing receptacle at a very 
high pressure, and when the kneading is finished a valve is opened 
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at the bottom of the mixer and the dough is forced out by the 
elasticity of its contained carbonic acid gas. As the dough issues 
from the machine it is cut off in portions of the required weight 
and goes forward in tins to the oven. The aerated process is much 
quicker than the ordinary method of breadmaking with yeast, as 
with the former an hour and a half serves for the entire conversion 
of a sack of flour into baked loaves, whereas with the latter process 
lour or five hours are occupied in the formation of the dough and a 
further period of approximately an hour and a half in the mould- 
ing and baking. 

Perry and Fitzgerald developed a process for mechanically in- 
jecting carbon dioxide into a dough while it is being mixed, and 
claim a patent was issued on March 9, 1885. Their method differs 
from the Dauglish process in that the gas is injected directly into 
the mixer while the dough is being mixed. Bailey and Le Clerc, 
of the U.S. department of agriculture, published a method in 
which hydrogen peroxide is used as the aerating agent for leaven- 
ing bread doughs and the like. Carbon dioxide in the compressed 
state known as “dry ice” has also been recommended as a means 
of aerating doughs for bread making purposes. 

AERATED WATERS or CARBONATED BEVER- 
AGES. These may be divided into two classes, namely, aerated 
table waters and effervescent beverages. The latter are flavoured 
and are known in the United States as carbonated beverages, also 
as “soda water,” “soda” and “pop,” and include ginger ales. 
Natural and synthetic flavours 
are used. Natural flavours are 
from fruits, nuts, roots, herbs, 
bark and leaves of plants. Syn- 
thetic flavours are also made in 
the laboratory. 

Aerated waters are essentially 
nonalcoholic beverages artificially 
saturated at the normal tempera- 
ture with carbon dioxide, jthe 
pressure varying according to the 
type of beverage. Artificially 
aerated waters had their incep- 
tion in Priestley's success in 1772 
in producing aerated water in 
imitation of naturally aerated 
mineral spring water. Large- 
scale manufacture of aerated 
water was commenced by Paul at 
Geneva in 1 790 and shortly after- 
wards by Schweppe in London. 

In the United States Priestley's 
experiments interested a Phila- 
delphia physician, Dr. Philip 
Syng Physick, and he induced a 
chemist, Townsend Speakman, 
of the same city, to prepare car- 
bonated water for his patients. 

Speakman added fruit juice as a 
flavour and the soft-drink indus- 
try in the United States smarted 
at that time, 1807. From the 
original conception of the imita- 
tion of natural carbonated water 
from springs the industry has 
broadened to include the produc- 
tion of aerated sweetened drinks and substitutes for beverages, 
such as cider, which are aerat ?d by fermentation. The technique 
of large-scale aerated- water manufacture and the apparatus 
employed have undergone very considerable improvement since 
the beginning of the 20th century. Small-scale production of 
aerated water has also been rendered much simpler than formerly, 
when the cumbersome seltzogene apparatus was the only means 
for small-scale aeration of water. 

Raw Materials. — Used in the manufacture of aerated waters 



A DEVICE FOR MEASURING SYRUP 
INTO AERATED WATER BOTTLES 

The syrup enters from the bottom and 
ceases to flow when it reaches the air 
tube. The bottle, pressed against bot- 
tom nozzle, cuts off the supply tube 
and opens *he discharge valve. The 
bottle when removed, closes the dis- 
charge valve and opens the supply 
tube and the syrup again enters 


are water, carbon dioxide, sugar and certain artificial sweeteners, 
acidifying materials, fruit juices, artificial fruit essences, essential 


oils, vegetable extracts, mineral salts and foam-producing mate- 
rials. 

The water employed must be unexceptionable as ^ regards 
purity, both from chemical and bacteriological standpoints. To 
this end it is customary to filter the water through an effective 
filtering medium, for example, kieselguhr, unglazed porcelain, 
filter paper or cloth The water must also be free from objection- 
able colour, odour and taste. It is sometimes necessary to rectify 
waters which are either too hard or too soft for the purpose in 
view, also in some ca^es manufacturers use distilled water for 
special purposes 

Carbon dioxide is produced as a by-product in the combustion 
of coke in burning limestone to qmcklim:, or %>m sulphuric 
acid and carbonates, or recovered as a by-pmcucr from fermen- 
tation processes. It is either made in a special gas generator in 
the aerated-water factory or rnwriicsed in a highly compressed 
or liquefied state in steel either case it must be 

free from objectionable taste. 

Dry ice is also used extensively with the aid of special ap- 
paratus by which the evolved gas may be led directly to the 
carbonator. Carbonation furnishes in the finished beverage a 
gaseous pressure of from 40 to 80 lb. per sq.in depending upon 
the type of product. High-pressure carbonation is used on ginger 
ales, and is carried on at about 55 0 and impregnates the bever- 
ages with as high as four and one-half volumes of gas. Low 
pressure is used on fruit drinks, at about 40° to 42 0 and as low 
as one volume of gas may be employed. 

THE SUGAR COSTIEKT 

Sugar is specially manufactured for use in aerated-water pro- 
duction. The best grade canners 9 cane or beet sugar should be 
used. High grade dextrose and highly refined com syrup are also 
used to some extent. The sugar is highly refined by animal char- 
coal, no blue material having been employed to produce whiteness. 
Especial care is taken in the refining process to render the sugar 
free from sediment or scum when irxae syrup. Artificial 
sweeteners, of which saccharin is the chief, are permitted in some 
countries, and such sweeteners are employed for special purposes, 
as in cases where sugar is undesirable because of its tendency 
towards fermentation, or in periods when sugar is expensive or 
difficult to obtain. Saccharin may be obtained in very high de- 
grees of sweetening power, for example 550 times the sweetening 
power of sugar. In the United States the use of saccharin is pro- 
hibited by the Federal Food, Drug and Cosmetic act and by the 
laws of many states. 

The acidifying materials commonly used in aerated waters are 
citric acid, tartaric acid, malic acid, phosphoric acid and lactic 
acid. These acids should be free from metallic and arsenical con- 
tamination. They must be of edible grade. 

Frait Jtrices and Fruit Concentrates used for aerated or 
carbonated beverages are usually treated to eliminate the al- 
buminous and pectinous matter and finally filtered, so that the 
finished beverages may be as dear as possible. However, there 
are also many natural fruit or combination of natural fruit and 
synthetic flavoured beverages with a cloudy appearance. Con- 
centrated fruit flavours may consist of a blend of frait juice and 
fruit oil, le., from the peel of citrus fruits, and synthetic frait 
esters, or a combination of two or more of these. Essential oils, 
e.g.y lemon, orange, lime, etc., are also employed for flavouring 
purposes, usually after they have been deprived of their insoluble 
terpenes and sesquiterpenes by fractional distillation. Vegetable 
extracts of either aqueous or alcoholic nature are prepared from 
herbs, roots and seeds for use in the production of ginger and 
herbal beverages. Mineral salts, e.g., sodium bicarbonate, sodium 
sulphate, calcium chloride, sodium chloride, etc., are used in the 
Dreparation of table waters. 

In some countries the use of small quantities of saponin bodies 
is permitted for the production of foam, such bodies being known 
as “froth-heading.” Other substances which are used for this 
purpose are liquorice extract, for dark-coloured beverages, and 
various gums. 

Colouring matter is frequently added to aerated beverages. 
This usually takes the form of burnt sugar or caramel for brown- 
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coloured drinks* and specially pure coal-tar colours for other 
beverages. 

BOTTLING METHODS 

The apparatus used in aerated-water bottling is of a highly 
specialized nature. The bottles are washed by machines of vari- 
ous types, some of the larger being capable of cleansing 1,000 
dozen bottles per hour. The bottling units are capable of measur- 
ing into each bottle the correct amount of syrup, filling with car- 
bonated water, sealing and labelling. The bottles used for aerated- 
water bottling are of four main varieties: (i) Codd’s bottles, in 
which the bottle is sealed by means of a glass marble held against 
an india-rubber ring by the gas pressure; (2) crown cork bottles, 
which are securely sealed by a cork-lined metal cap clamped on to 
a shallow boss on the top of the bottle mouth; (3) screw-stop- 
pered bottles, in which a lignum- vitae stopper screws down on to 
an india-rubber ring; and (4) swing lever stoppered bottles, in 
which a porcelain stopper is held down on an india-rubber seating 
by a strong wire lever acting upon the bottle neck. In the United 
States the use of crown cork bottles is almost universal. Aerated 
beverages are also largely sold in siphons, the gas pressure serving 
to discharge the container. Aerated waters are very simply pro- 
duced on a domestic scale, in protected siphons, the aeration 
being accomplished by means of carbon dioxide contained in small 
steel cylinders. 

Typical Compositions of various types of both table waters 
and sweetened aerated waters vary widely, each manufacturer 
adjusting his product according to his judgment of popular taste 
and the type of water he is using. The following examples of 
dosage for the production of table waters are given, taking soft 
or distilled water as a basis. 

Soda Water.— Three and one-half oz. of a mixture of sodium 
carbonate 15 parts, magnesium chloride 6^ parts, calcium chloride 
64 parts, are dissolved in 10 gal. of w T ater. This is strictly a table 
water and should not be confused with the term “soda water” 
used in the United States for flavoured beverages. 

German Table Water. — Five and one-half oz. of mixture of 
sodium carbonate 10 parts, sodium chloride 10 parts, sodium 
sulphate 1 part, magnesium chloride 8 parts, calcium chloride 5 
parts, are dissolved in 10 gal. of water. 

The dosage employed in the preparation of aerated imitations 
of natural mineral waters ( see Mineral Waters) is much heavier 
than in the preparation of table waters, and many salts are in- 
cluded which have well-marked medicinal properties. 

The basis of sweetened aerated waters is the syrup, which con- 
tains the acidifying material, flavour and colouring matter in 
addition to the sugar. Usually the syrup contains about 60% of 
sugar and is employed in the proportion of 1 to 2 oz. for bottles 
of from 6—1 2 oz. of finished beverage. The sugar content of 
carbonated beverages in the United States is from 6-17%, an 
average of 11%. This is a food value of approximately 80-100 
calo? J 2 S for 8 oz. of beverage. The acidity of the syrup is equiva- 
lent to from 0.5% to 1 0% citric acid, depending on the flavour 
used and on the taste desired in the finished beverage. The colour- 
ing matter is varied according to the type of fruit which the drink 
represents. Most essences employed for flavouring aerated bev- 
erages are standardized so that they may be used to the extent of 
i-J— 2 oz. per gallon of syrup. 

Thus in the preparation of a lime-juice syrup the following 
essence may be used in the proportion of 2 oz. per gallon of 
syrup: terpeneless West India: 1 , ck- ''.Ac- oil of limes 1 part, alco- 
hol 6o° O.P. 28 parts, distilled water 16 parts. In the preparation 
of beverages of an herbal or root-beer type, a smaller propor- 
tion of syrup is employed so that the beverages may not be too 
sweet. 

Also, a small proportion of foam-producing material may be 
employed. 

Consumption. — In the United Kingdom, the dominions and 
other countries where the sale of alcoholic beverages is permitted, 
consumption of aerated nonalcoholic drinks depends largely on 
weather conditions and on prices. Taking as example the United 
Kingdom, the sale of aerated beverages in many years has been 


restricted by the succession of wet, cold summers and by the high 
prices of such drinks consequent upon burdens being placed upoi 
the industry by the government. 

Only a small proportion of the total production of table waters 
was exported. As regards the imports of table waters, these were 
almost wholly of an unsweetened nature, and they amounted to 
about 8% of the quantity of similar waters produced in the 
United Kingdom as shown by the reports of the commissioners 
of customs and excise. 

There has been a tremendous increase in the consumption of 
“soft drinks’’ in the United States during recent years as a result 
of increased capacity for production enabled by inventions and 
improvements of manufacturing equipment, co-operation of the 
manufacturers through their trade associations with state and 
federal authorities to prevent the use of inferior ingredients and 
to promote highest standards of sanitation in manufacturing and 
marketing, and to extensive advertising. 

According to statistics issued by the American Bottlers of Can 
bonated Beverages, the national trade association of the manufac- 
turers of “soft drinks,” the bottled soft drink industry in the 
United States consisted in 1943 of more than 6,000 plants, with 
an estimated total investment of $500,000,000 to $600,000,000. 
employing between 80,000 and 100,000 people, and operating 
more than 50,000 trucks. 

The industry uses more than 250,000 tons of sugar annually, 
according to a 1943 estimate of the United States department of 
agriculture, and the association estimates that the annual sales of 
bottled soft drinks, based on the biennial census of manufactures 
and other known factors, was for the period i935~43 as follows. 



Value of 


Value of 

Year 

Production 

Year 

Production 

1935 

$> I 59 > 939 tS 53 

1940 

$411,699,200 

1936 

211,271,670 

278,616,036 

1941 

S 53 » 8 34 ,i 6 o 

1937 

1942 

502,656,000 

1938 

325 , 911,074 

1943 

444 , 250,000 

1939 

361,690,917 



AERIAi; 

an elevated wire 

or group 

of wires forming 


principal part of a radio antenna of the open or “condenser” type. 
(See Antenna.) 

AERIAL LAW (Air Law), the law governing use of the 
airspace and occurrences theiein. Although the air is traversed 
by a variety of objects, such as projectiles and domesticated birds, 
capable of creating legal problems, the problems arising out 
of the growing use of aircraft so overshadow all others that in 
practical effect air law is the law of aircraft. A strict interpreta- 
tion might exclude legal problems arising out of the contact of 
aircraft with the ground, or their presence on the ground; but 
in common practice the phrase is taken to include such problems 
as well as those arising during actual flight. Thus the major 
bodies concerned with the study of air law have given attention 
to such matters as the conditions of use of airports and the 
liability of the owners of a wrecked aircraft to its salvagers, as 
w T ei! as to the problems engendered during actual flight. 

Sovereignty. — The two most fundamental questions of air 
law are those of national sovereignty in airspace and of private 
ownership therein. The former, no longer a practical question, 
had been settled, at least from 1919, by universal recognition 
that sovereignty in airspace, elsewhere than over the high seas, 
is held by the sovereign of the underlying territory. 

In the early days of air navigation, when pilots of free balloons 
were unable to control their course but, on the other hand, were 
not subject to the liability of immediate forced descent as the 
result of mechanical failure, a considerable body of jurists 
(mainly of French nationality) maintained an analogy between the 
upper air and the high seas, both alike being held free of national 
jurisdiction. The early aeroplanes, however, with their periodic: 
reminders that gravity operated even at the highest levels, and 
that forced descent held hazards for persons and property on the 
surface, introduced an element for which the high seas had no 
analogy. Growing fear of aerial espionage as World War I ap • 
preached made it increasingly plain that governments would insist 
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on the preiogatives of national sovereignty in airspace as a con- 
dition of national safety. Following that war there was even 
less likelihood that nations would forego the assertion of sovereign 
right in the airspace above their territory; and discussions of the 
public law of the air thereafter invariably proceeded on the as- 
sumption Wat they would not. 

Privileges of International Flight.— -Although sovereignty 
has thus been long unchallenged, nations may agree among them- 
selves to restrict the exercise of their sovereignty in any way and 
to any extent that they find advantageous In particular, they 
are able to concede to one another the right for their aircraft to 
pass through one another’s airspace, subject only to such limita- 
tions as they may agree to impose. Provisions of that character 
appeared in two major international conventions on the navigation 
of the air drawn after World War I: (1) the convention relating 
to the regulation of aerial navigation, opened for signature at Paris 
on Oct. 13, 1919; and (2) the convention on international civil 
aviation, opened for signature at Chicago on Nov. 1, 1944, which 
superseded the convention of Paris. The two conventions were 
alike in granting civil aircraft registered in any contracting 
country the right of free passage through the airspace of other 
contracting countries, provided that such aircraft were not en- 
gaged in the operation of a regular air transport service. Estab- 
lishment of such regular services, on the other hand, was possible 
only through supplementary agreements among the nations con- 
cerned. The pertinent provisions of the Chicago convention 
which was in force among 58 nations at the beginning of 1950 
follow : 

Each contracting State agrees that all aircraft of the other contract- 
ing States, being aircraft not engaged in scheduled international air 
services, shall have the right, subject to the observance of the terms of 
this Convention, to make flights into or in transit non-stop across its 
territory and to make stops for non-traffic purposes without the neces- 
sity of obtaining prior permission, and subject to the right of the 
State flown over to require landing. (Art. 5) 

No scheduled international air service may be operated over or into 
the territory of a contracting State, except with the special permission 
or other authorization of that State, and in accordance with the terms 
of such permission or authorization. (Art. 6) 

The Chicago convention of 1944 was more restrictive than 
its predecessor of 19x9 in respect of aircraft engaged in commercial 
services other than those of scheduled air transportation ( e.g ., the 
carriage of cargo by special contract). Under article 5 such 
operations were made subject to the right of any country in which 
commercial loads were to be picked up or discharged “to impose 
such regulations, conditions or limitations as it may consider 
desirable.” During the first years of operation under the 
Chicago convention this provision was interpreted by numerous 
nations to require prior permission for any commercial flight of 
a foreign aircraft into their territory, and thereby substantially 
to nullify the benefits of the general declaration of right to fly 
internationally without securing prior permission, insofar as 
such aircraft were concerned. 

The privilege of freedom of aerial transit and landing was 
extended to scheduled air transport services by a supplementary 
agreement, the International Air Services Transit agreement, also 
drafted at the Chicago conference of Nov. 1944. This agreement 
did not convey any right to engage in commerce within the ter- 
ritories of the participating nations, but the latter did grant to 
each other’s regular air lines the privileges of flying across their 
territory without landing, and of landing for refuelling or mechan- 
ical attention. It was thus possible to establish a regular air 
service between the United States and Sweden, for example, 
merely by agreement between those two countries, and to land 
the aircraft of such a service at intermediate points for refuelling, 
since Canada, the United Kingdom (for Newfoundland) , Iceland 
and Norway, as well as the United States and Sweden, had signed 
the agreement. By the end of 1949 the agreement had been ac- 
cepted by 40 countries; but a number of countries occupying 
geographical positions of major importance along the world’s 
air routes, such as France, Brazil, China, Ireland and Portugal, 
still withheld acceptance. 

National Legislation on Air Navigation. — In virtually 
every nation, legislation had been adopted by 1948 to define the 


conditions under which civil aircraft might operate. Such legis- 
lation had of course to be in conformity with the terms of any 
international convention to which the nation was a party, and 
in many cases was based largely upon the Chicago convention 

All such statutes provided for the registration of aircraft and 
for the verification of their airworthiness; for the licensing of 
operating personnel; and for the making of appropriate safety 
regulations In some instances, certain of the rules on these sub- 
jects were set out in some detail in the legislation itself; but it 
had become more usual practice for the legislation to empower 
the executive to adopt appropriate regulations and amend them 
from time to time without reference to the legislative body 

It became general practice, too, for the national government 
to establish and operate airports, radio aids to navigation and 
other facilities for air navigation. In many cases the legislation 
provided for a measure of economic regulation, or defined the 
conditions under which private interests might be allowed to 
engage m air transportation or other commercial activities m 
the air. Sometimes all these subjects were treated m a single 
act, but more often they required several pieces of legislation. 

The cases of the United Kingdom and the United States may 
be taken as representative examples. In the United Kingdom the 
first effective legislation of this character was the Air Naviga- 
tion act of 1920, drawn to give effect to the terms of the Paris 
convention of 1919. The supersession of the Paris convention 
by that of Chicago made new legislation necessary, and the Air 
Navigation act of 1947 was enacted. The act was a simple one, 
its principal effect being to permit the executive ( i.e the minis- 
ter of civil aviation) to issue orders in council for carrying out 
the Chicago convention and any international standards adopted 
in accordance therewith, and generally for regulating air naviga- 
tion. The British act also authorized orders in council to apply 
customs regulations to the movement of aircraft, to regulate 
service charges at aerodromes and the conditions of commercial 
carriage of passengers or goods, and to prohibit the display of 
any signal or light likely to endanger aircraft. The last point, 
appearing also in U.S. legislation, was noteworthy as acting, in 
the interest of the safety of air navigation, to impose obligations 
or prohibitions upon ground personnel not themselves connected 
with aeronautics. (For further examples see The Law of Air- 
ports, below.) 

In the United States the introduction of national legislation 
was complicated by constitutional questions. The first legisla- 
tion was that of individual states,* some of which (Connecticut 
first) adopted aircraft acts as early as 1914. 

The possible extent of the federal government’s jurisdiction 
over civil flight was widely debated in the years immediately 
following 1918. It came to be generally accepted that inter- 
state operations might be regulated under the interstate com- 
merce clause of the constitution, even though such operations 
were not explicitly “commercial” in the ordinary sense of the 
word; and the Air Commerce act of 1926, the first national 
legislation of the sort, assumed that power. The rules of flight 
and those affecting aircraft navigation lights and kindred equip- 
ment applied under the Air Commerce act to all aircraft operations 
within the territory of the United States, since a violation of the 
rules of the air by any aircraft would be an obvious hazard to 
other aircraft engaged in the interstate operations to which the 
act directly related. The obligation to prove the airworthiness 
of aircraft and the competence of the dying personnel and to 
register the aircraft and secure personnel licences applied under 
the act only to aircraft and personnel engaged in interstate opera- 
tions. Those operating within the bounds of a single state were 
exempt from licensing requirements, except insofar as a number 
of states adopted legislation to make the holding of federal 
licences and aircraft registrations a necessary requirement of 
flight within their territory. Other states set up licensing systems 
of their own, with a duplication of state and federal authority 
and of examination and inspection procedure resulting in some 
cases. 

In 1941 the Civil Aeronautics board, to which federrd regulaicrv 
powers had been transferred from the secretary of commerce, 
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adopted regulations to require that ali airaaft and personnel 
operating within the United States, even m operations of purely 
intrastate character, be registered and licensed, on the ground that 
operation with flight personnel and equipment not meeting fixed 
and uniform standards would constitute an inherent hazard to 
interstate operations. Although there was some opposition to 
^tension of regulatory power, the requirements were upheld 
(the leading case being US. v. Drumm , U S District court of 
Nevada, 1944) so that the licensing system became nation-wide. 
Other federal commonwealths had constitutional difficulties 
analogous to those m the United Slates — especially Australia 
The Air Commerce act of 1926 was concerned almost ex- 
clusively with air navigation, authorizing the secretary of com- 
merce to make safety regulations, grant licences and registrations 
and install and operate facilities necessary to safe navigation, 
such as airway lights and radio stations. Airports were expressly 
excluded from the authorization, since municipalities and private 
interests were expected to provide them. The Air Commerce 
act was superseded in 1938 by the Civil Aeronautics act, winch 
created a new tribunal of five members to exercise most of the 
powers previously assigned to the secretary of commerce and also 
to preside over a new system of economic regulation of air lines, 
determining (among other things) on what routes operations 
should be permitted by TJ S. lines, what line should serve each 
route, and what compensation the operator should receive from 
the government for carrying the mail. In 1940 a further change 
was made and the administrative functions under the act were 
returned to the department of commerce, but air navigation 
regulations continued to be adopted by the five-man Civil Aero- 
nautics board. 

Private Ownership in Akspace.—In the case of private 
ownership, the trend was opposite ^0 that in national sovereignty. 
It was toward freedom of flight, rather than away from it. 

The traditional rule, as cited by Sir William Blackstone but 
recognized long before his time, was that the ownership of the 
surface of the land conveyed rights extending indefinitely upward 
and downward, and in particular included all the airspace above 
the surface property. (For more detailed discussion, see Carl 
Zollmann, Law of the Air [1927]; Harold L. Brown, Aircraft 
and the Law [1933]-) The right of real-property owners to make 
unlimited use of the airspace above their property, with only a 
few exceptions (see The Law of Airports , below) remained valid, 
but courts were virtually unanimous in holding that ownership 
conveys no right to forbid, or to receive compensation for, the 
passage of aircraft through that part of the airspace of which the 
owner is currently making no effective use. He might erect a 
tower 1,000 ft. high on his property, if he so desired (subject to 
zoning regulations) but if the actual structures that he erects 
are of no more than ordinary building heights, he cannot suc- 
cessfully claim trespass by aircraft which pass over his property, 
even though at an altitude much less than 1,000 ft. To make 
his claim good, the property owner must show the area of his 
actual use to have been invaded. 

A decision by the U.S. supreme court ( Causby v. United States , 
1946) reads explicitly on this subject, as follows: “It is ancient 
doctrine that at common law ownership of the land extended to 
the periphery of the universe — Cnjus est solum ejus est usque 
ad caelum. But that doctrine has no place in the modem world. 
The air is a public highway, as congress has declared. Were 
that not true, every transcontinental flight would subject the 
operator to countless trespass suits Common sense revolts at 
the idea. To recognize such private claims to the airspace would 
clog these highways, seriously interfere with their control and 
development in the public interest, and transfer into private 
ownership that to which only the public has a just claim.” 


The Law of Airports.— -Actions for aerial annoyance come 
most frequently from people domiciled near airports where 
aeroplanes pass constantly along the same course and necessarily 
at comparatively low altitudes. In a number of cases courts have 
enjoined the establishment or the continued operation of airports 
where a strong showing of injury to the neighbours was made. 
The British Air Navigation act of 1949 met the resultant hazard 
to airport operation by a provision that no action should lie m 
respect of nuisance by reason of the noise and vibration caused by 
aircraft on any aerodrome on which the terms of any order in 
council regulating such matters had been complied with The 
aerodrome management complying with the government’s direc- 
tion thus became immune from legal attack. 

The property owner may seek to restrict the airport, but the 
airport may also restrict the adjacent property owner through 
appropriate legislation or regulation to prevent his use of his 
property m a fashion which would handicap or create hazards 
for air navigation Numerous cities in the United States have 
adopted zoning regulations prohibiting the erection of structures 
of more than a limited height in the neighbourhood of airports — 
the allowed height usually decreasing as the ends of the airport 
runways are more nearly approached. Such zoning must of course 
not be so extreme in character as to work serious hardship on 
landowners. Where it would do so, as for example if safety of 
flight required that the structures on a given piece of land be only 
a few feet m height or even that there be no construction at ail, 
compensation would have to be paid The acquisition of the 
owner’s rights in the airspace above his property, compensating 
him for a surrender in perpetuity of the right to occupancy above 
a stated level, is a possibility where such extreme restrictions are 
necessary; but airport zoning ordinarily imposes only moderate 
restrictions, and entails no compensation. 

In most countries aerodromes are nationally licensed, and un- 
licensed places can be used for the landing and taking off of air- 
craft only under restrictive conditions, if at all In the United 
States no such licensing exists, and any attempt to establish it 
might encounter constitutional difficulties on the ground that an 
airport is purely an intrastate activity, exempt from national 
regulation. The federal government’s potential powers over air- 
ports derive from the attachment of appropriate conditions to the 
grant of national aid from which most airports have benefited, 
and from the power to make flight regulations prohibiting aero- 
planes from landing and taking off at airports not possessing 
suitable characteristics. The latter power, however, has been 
but little used. (For an extensive discussion of the legal prob- 
lems engendered by airports, see Charles S. Rhyne, Airports and 
Courts [1944].) 

Private Air Law.— Private air law relates in general to the 
commercial relationship existing between the operators of air- 
craft and other persons. It is distinguished from public air law 
as represented in the Chicago convention; but the distinction 
cannot always be drawn with precision. It includes questions of 
liability for damage, the legal status of mortgages on aircraft, 
the special legal problems arising out of the insurance of aircraft 
and their occupants, etc. The extreme mobility of aircraft and 
the frequency with which they cross international boundaries 
made it particularly necessary that such matters be the subject 
of international agreement, to guard against conflict of juris- 
diction, escape from obligation by transfer of property across 
a national boundary, or inequitable variations of practice from 
one point along a flight path to another. It would be manifestly 
inequitable,' for example, if the amount recoverable by the heirs 
of the victim of an air transport accident were to be largely 
dependent upon the particular national territory within which 
the accident occurred. 


In considering whether there has been actual damage to the 
property holder, indeed, the rights of ownership are irrelevant. 
Claims have been successfully pressed on grounds of nuisance, of 
jeopardy to frightened livestock, etc., even when the aircraft 
alleged to have made the trouble clearly had not passed above the 
complainant’s premises. The reality of nuisance or material 
damage has been the test. 


iUX . 2 ° years me care 0! the Technical 
Committee of Experts on Air Law (usually known as C.I.T.E T A 
from the initials of the organization’s French name) established 
on May 17, 1926, and absorbed into the International Civil 
Aviation organization in 1947. The members of CITETA 
did the preparatory work on the development of private law 
conventions, which were then formally considered for adoption 
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and opened to signature at international conferences on private 
air law. Conferences were held at Paris in 1925 (where C.I.T- 
E.J.A was initiated), at Warsaw in 1929, at Rome in 1933, and 
at Brussels in 1938. The most important accomplishment re- 
sulted from the second conference, and became commonly known 
as the Warsaw convention. Its primary purpose was to define the 
liability of air lines to passengers and shippers in case of disaster. 
It was widely accepted in Europe and to some extent elsewhere, 
although the 37 countries which had ratified the convention by 
jan 1, 1950 (excluding countries which no longer existed), in- 
cluded only 2 of the 20 Latin American nations The limits of 
liability established by the convention were (at the dollar value 
of gold current in 1950) $8,290 for each passenger and $7 50 
per pound for cargo. These figures were low as judged by the 
domestic practice of some nations, notably the United States, 
but high by the standards 0/ others. Much preparatory work 
was being done in 1946-50 on the revision of the convention. 

The conference at Rome in 1933 produced two conventions, 
the more significant of which governed the conditions and amount 
of liability of the operator of an aircraft for damage caused to 
parties on the ground It set a maximum operators’ liability 
for a single accident at approximately $7.50 per pound of gross 
weight of the aircraft causing the damage, but with the further 
provision that the total liability could not in any case exceed 
$133,000, whatever the size of the aircraft. To secure the benefits 
of these limits the convention provided that an aircraft operator 
must maintain a continuous guarantee of his readiness to meet 
claims, either by having insurance or by keeping a bond posted 
The limits set may appear low ; but it is obviously impossible for 
the operator of an aircraft to be bound to pay the full extent of 
any damage that an accident might cause to property on the 
surface. A single aircraft overtaken by disaster might cause 
a fire or explosion resulting in millions of dollars of damage. Even 
though limits were placed several times as high as those of the 
Rome convention, it would still be necessary for property owners 
wishing security to the full extent of possible damage to carry 
their own insurance against the results of an air disaster. 

The Rome convention complemented that of Warsaw, Taken 
together, they defined substantially the total liability of an air- 
craft operator. 

Another convention prepared at the conference in Rome dealt 
with the precautionary attachment of aircraft to ensure the 
satisfaction of claims against the owner, and exempted aircraft 
used in commercial transportation from such attachment. 

Neither of the two Rome conventions had any extensive 
acceptance by the beginning of 1950. That on liability for 
damage on the ground had been ratified by only 5 countries, 
including Belgium and Brazil alone among the major operators 
of air transportation; and that on precautionary attachment by 
only 13. A revision of the convention on liability for damage on 
the ground was being actively developed in I.C.A.O. J s legal 
committee. 

The conference at Brussels in 1938 produced a convention on 
the legal consequences of assistance and salvage of aircraft (or 
by aircraft) at sea. It fixed the maximum indemnity payable by 
operators of shipwrecked aircraft to rescuing vessels or aircraft 
at a maximum of approximately $3,300 per person saved, or not 
in excess of $33,000 in any instance. Supplementary provisions 
allowed additional indemnity for the saving of valuable property. 
Through 1949, the Brussels convention had not been ratified by 
any nation. 

At the end of 1947 the work of developing such conventions 
had been transferred to the International Civil Aviation organiza- 
tion (I.C.A.O ). The 1948 assembly of I.C.A.O. adopted a 
convention on the registration of liens and mortgages on air- 
craft, to safeguard the mortgagee and thus make it easier to 
place such mortgages. Up to the summer of 1950, only the 
United States and Mexico had ratified the new convention. 

Bibliography — C. N. Shawcross and K. M. Beaumont, Air Law 
(i 9 So) J John C. Cooper, The Right to Fly (1947) J U.S. Aviation Re- 
ports (1928 et seq) reporting important judicial and administrative 
decisions and legislation. o (Ed. W.) 


AERIAL NAYIGA 1 TON. Aerial navigation is the science 
which deals with the methods used to direct a n aircraft in high! 
from one place to another, to determine its position while en route 
and to predict its time cl arrival at some specified point 011 the 

route. 

The study of air navigation is usually classified into four general 
methods: (1) pilotage; (2) dead reckoning: (3) radio naviga- 
tion; and (4) celestial navigation. 
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FfG. 1 . — ILLUSTRATION OF AERONAUTICAL CHART PROJECTIONS 


Pilotage. — Pilotage is the method of directing aircraft from 
place to place by referring to visible landmarks on the earth’s 
surface, such as church spires, lighthouses, beacons, railroads, 
rivers, mountains and lakes. In normal flight over land, with a 
suitable map and good visibility, the pilot guides his plane much 
as a tourist directs his automobile from a road map, by simple 
piloting, which is nothing more nor less than comparing objects 
observed from the plane with objects shown on the map. 

Aids to Night Pilotage . — -Types of aeronautical lights that are 
widely used in night pilotage or conditions of low visibility are: 

1 . Beacon lights, which mark major airways and airports. They 
consist of a searchlight which throws a beam of white light ele- 
vated several degrees above the horizontal and rotates six times 
per minute. Many of these beacons have auxiliary coloured lights 
which are used for identification or directional purposes. A green 
auxiliary light indicates the proximity of a lighted airport. 

2. Approach lights, which are used as landing aids to pilots 
after the completion of instrument approaches. They are of 
several types and are arranged in several configurations. In gen- 
eral, they extend out from the end of the “instrument” runway and 
are of high intensity, so as to give the pilot a visual reference to 
the ground after the radio signals have led him down through the 
overcast to an altitude of from 200 to 500 ft. 

Maps and Charts . — A map or chart is a representation of the 
earth’s surface or a part of it on a flat piece of paper. An ac- 
curate chart is probably more important than any other item of 
equipment. If the destination is not in sight at the start, the 
navigator’s first act is to look at the map to find the direction in 
which he must go to reach the desired destination. In the course 
of the flight, as the navigator fixes his position by any or all of 
the various methods, he plots Ms fix or determined position on 
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the chart and checks the direction from this fix to the destination 
Aeronautical charts have been designed and published m several 
series for use in contact flight, where pilotage is the primary 
method of navigation. Local charts on a scale of 1 :250,00c were 
published for congested areas around important terminals. Sec- 
tional charts were published for the entire United States and for 
many foreign areas on a scale of 1 1500,000, and came into general 
use for pilotage. By international agreement a world series of 
uniform charts on a scale of 1 : 1,000,000 was planned for pilotage 
on flights of aircraft with moderate to high air speeds. 

Chart Projections — The spherical surface of the earth ob- 
viously cannot be represented on a flat piece of paper without 
some distortion of certain features. In an ideal chart, distances, 
bearings, shapes and areas would be shown in their true relation, 
and the shortest distance between two points would be represented 
by a straight line. It is possible to preserve one of these proper- 
ties by sacrificing some of the others, and maps are constructed 
by various methods of projection in order to preserve that fea- 
ture which will be most useful for the particular purpose the 
map is to serve. 

The principal projections used for aviation charts are the 
Mercator and Lambert conformal projections. The gnomonic 
projection is used to determine the great circle (shortest) route 
between distant terminals, and the stereographic projection is 
m general use for navigation in polar areas. 

The stereographic chart is formed by projecting the earths 
surface on a plane with the observer 180° away from the point 
of tangency of the plane. The stereographic chart is indicated 
for the south polar area with observer standing at the north 
pole ( see fig. 1). 

Theory of Dead Reckoning. — Dead reckoning is the method 
of determining a position by keeping an account, or reckoning, of 
the course and distance run from a previously known position 
called the point of departure. 

Dead reckoning requires a knowledge of the direction and the 
speed of flight. In still air in the absence of wind) direction 
is obtained from the compass reading; the speed is read from the 
air speed indicator, and the navigator’s task is simple. Generally, 
however, the position of an aircraft on the surface of the earth 
is the resultant of two distinct motions : the motion of the plane 
in the direction in which it is headed because of the driving power 
of the engine; and the motion of the air ocean itself relative to 
the earth, which is commonly referred to as the wind. 

Hence, the navigator needs to 
keep an estimate of the velocity 
and direction of the wind at the 
height at which he is flying and 
to compute his dead reckoning 
position accordingly. 

Triangle of V elo cities, — The 
speed and direction of an aero- 
plane flying through the air, 
which itself is moving bodily in 
some direction, are given by the 
triangle of velocities. 

Any velocity may be repre- 
sented by a straight line with an 
arrow, by making the direction as 
shown by the arrow represent the 
direction of the motion, and by 
making the length of the line 
proportional to the speed, 
resultant of two 
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The Fig. 2— triangle of velocities 
simultaneous showing dead-reckoning terms. 
‘77; AT h . T THE ANGLE NWP IS THE HEADING; 

velocities can then be found by AN6LE NWP / TH£ track-, angle 
■starting from any point and NWW >, the wind direction? angle 
drawing a line so that its length pwp', the drift angle? line wp, 
and direction represent one of the the air speed, line ep or wpl 

velocities, and from the end of T he wind speed 
this line drawing another line to 

represent the second velocity; the resultant velocity is found by 
closing the triangle in the reverse direction. 

In fig. 2 let the line E-»W represent a wind of 30 m.p.h. from 


the west; and let the line W->P represent the heading and air 
speed of an aeroplane flying southeast through the air at 70 m *P* * 
These two velocities form two sides of the triangle EWP, starting 
from E to W for the wind direction and speed and going trom 
W to P for the heading and air speed. The motion resulting from 
the combination of these two velocities a caE he represented jby t.e 
line E~>P, which closes the triangle in the reverse direction; in 
other words, E— >P represents the track and ground speed. This 
triangle of velocities is of the utmost importance in all problems 
of dead reckoning, and it must be thoroughly understood. 

In the chosen lettering: E = earth, W= wind, ^ - pknr 
For example, E— >P indicates the speed and ^ " the 

plane relative to the earth — -in other words, the plane s ^ track 
and ground speed; W—>P '^presents the speed and direction of 
the plane relative to the * r 1 d, ri: is the heading and air speed. 

Radio Navigation. — Radio can be used in various ways as 
an aid to navigation. The more common of these navigational 
aids at mid-2oth century were: (1) radio direction finders; (2) 
radio beacons; (3) low-frequency radio range stations; (4) radio 
location markers; (5) omnirange stations; (6) distance measur- 
ing equipment; (7) loran; (8) consol; (9) radar; and (10) in- 
strument approach systems. 

A radio direction finder is a radio receiver which uses a rotat- 
able loop antenna. Since a loop antenna has directional charac- 
teristics, the direction of a transmitting station can be determined 
by observing the position of the loop when the minimum strength 
of signal is received. Radio direction finders may be installed at 
land stations or aboard ships and aircraft. 

A radio beacon is a radio transmitting station which transmits 
a specified signal at regular intervals for use by radio direction- 
finding equipment. 

A low-frequency radio range station is an installation consist- 
ing of two radio transmitters, one of which sends the letter “A” 

(. -) and the other sends the letter “N” (- .). The signals are 
keyed automatically and so timed that the sequence is interlock- 
ing; that is, the dot of the letter <£ A” fills the interval between 
the dash and dot of the letter “N,” and the dash of the letter “A” 
fills the interval after the dot of the letter “NT The transmitted 
signals are controlled in such a manner that in four directions 
about the station the signal intensities are equal, which results 
in the reception of a steady tone. This is known as the “on-course” 
signal This signal is received in a sector about 3 0 in width 
and is commonly known as a radio beam. 

Radio location markers are very-high-frequency radio trans- 
mitters located at radio range stations and on radio beams as 
position markers. The signals are transmitted in a narrow ver- 
tical pattern, and the markers on radio beams transmit a coded 
signal to provide identification of the beam. Their purpose is to 
provide pilots and navigators with positive check points on the 
airways and on the approaches to air terminals. 

The omnirange is a very-high-frequency radio station that 
transmits a variable phase signal in all directions. With special 
receivers, a pilot can fly straight toward or away from this range 
on any of about 120 range legs, each about 3 0 in width. The 
low-frequency radio range system in the U.S. was being replaced 
by omniranges at mid-century. 

Distance measuring equipment was developed for use in con- 
junction with omniranges. It is air-borne, and indicates to the 
pilot his distance in miles from an omnirange station where the 
DME transmitter also is located. In tests this equipment meas- 
ured distances up to 100 mi. with an accuracy of about 98%. 

Loran is a long-range navigational aid which was developed 
during World War II. Its accuracy compares favourably with 
that of celestial navigation, and its effective range for aircraft 
over water is about 700 nautical mi. by day and 1,400 nautical 
mi. by night. 

The loran system consists of pairs of ground transmitters, an 
air-borne receiver-indicator, and specially prepared charts or tables 
for determining lines of position. 

The pairs of loran transmitters are arranged in chains around 
the world, located primarily to cover heavily travelled ocean 
routes and coastal waters. Each pair consists of a master station 



2 30 


AERIAL NAVIGATION 


that transmits a pulsed signal which, after a fixed delay, triggers 
a slave station on exactly the same frequency. 

The fundamental principles of loran are as follows: (i) pulsed 
radio signals are broadcast from a pair of transmitting stations 
in accurately known positions; (2) these signals are received 
visually on a specially designed receiver and one signal is super- 
imposed on the other; (3) the difference in the time of arrival 
of these signals is measured on the indicator component of the 
receiver; (4) this measured time difference is used to locate the 
line of position of the observer on the loran chart; (5) the inter- 
section of the lines of position obtained from two pairs of loran 
transmitters will give a loran fix and determine the position of the 
observer. 

Consol . — Consol is the British name for an improved long- 
range radio navigational aid developed in Germany during World 
War II and known as Sonne. 

In^this system a specially designed transmitting station radiates 
a series of 60 dots and dashes that are interrupted by an equisignal 
which is directional to a fraction of a degree, except for two sec- 
tors of about 40 0 each, which are in line with the station antennae 
towers. These signals can be received with an ordinary low- 
frequency receiver. 

By counting the dots and dashes heard on each side of the 


to the geographical position (G.P.) of the observed body. If he 
moves one mile directly toward the observed body, the altitude 
is increased by one minute; while if he moves in any other 
direction, the altitude is changed by a predictable amount. 

The converse is also true ; namely, if the altitude of a heavenly 
body is known, the distance from the geographical position of 
the body for the instant of observation is known. Celestial 
navigation is based on the application of this principle. There- 
fore, we may say that the work of the navigator in celestial 
navigation consists in finding his geographical co-ordinates of 
latitude and longitude by locating himself with reference to the 
geographical position of one or more celestial bodies. 

The exact position of a body, in terms of declination and 
Greenwich hour angle, may be taken from the almanac for any 
instant of time, and this position may be plotted on a globe or 
chart as latitude and longitude. A circle with this position as 
centre, and with a radius equal to the observer’s distance from 
this position as determined by the sextant (ie. t 90 0 altitude), 
would be the observer’s circle of position; the observer must lie 
somewhere on this circle called “circle of equal altitude.” If 
two bodies were observed, the intersections of the circles of 
position would determine the position (or two possible positions) 
of the observer. 


equisignal during a complete cycle of transmission, and referring 
this count to a chart with an overprint of consol lines or to consol 
tables, 12 lines of bearing will be indicated. The correct bearing 
can be obtained by applying the dead reckoning position or by 
taking a rough bearing with a direction finder. 

Each station transmits an identifying signal and a steady signal 
for use by direction finding equipment as a part of each cycle. 
The time required to complete a cycle was originally two minutes ; 
but the British station at Bushmills, North Ireland, was modified 
so that it could complete a cycle in 40 sec. 

Radar (q.v.) was installed extensively in military aircraft and 
to a limited extent in commercial aircraft as a method of identify- 
ing landmarks at night and when flying in or above clouds. Radar 
also indicates the distance of an identified object from the observer. 
Its useful range, however, is limited to the line of sight distance. 

Radar beacons were established at many points throughout the 
world at mid-century. These beacons operated only in conjunc- 
tion with specially designed radar sets, and by their use the 
bearing and distance of the observer from the position of the 
beacon could be obtained. 

Instrument Approach Systems .— In the United States the Civil 
Aeronautics administration developed a system for landing ap- 
proaches under instrument conditions, commonly known as ILS 
(instrument landing system). It consists of: (1) a localizer 
radio beam for guidance to the airport runway; (2) a glide 
path radio beam for guidance in correct descent; and (3) fan 
markers to fix position along the approach path. 

During World War II another system was developed for 
instrument approaches. This system used a talk-down technique 
and became commonly known as GCA (ground controlled 
approach). Its principle was based on following the path of an 
aircraft on ground radar equipment; by means of radio com- 
munication the pilot is given information regarding his position 
relative to the desired glide path and is issued instructions for 
letdown procedures. 

Celestial Navigation.— Celestial navigation is the method by 
which an observer’s position on the earth is determined by means 
of calculations based upon celestial observations. The equipment 
required consists of a sextant for observing the altitude of 
celestial bodies, an accurate timepiece, a current air almanac 
and a set of tables for reducing the observations of time and 
altitude as required. 

Theory of Celestial Navigation. — An observer at any point 
on the earth’s surface, except the poles, sees the altitude of any 
heavenly body change with time. The altitude can be calculated 
for any instant of time by methods described below. 

The altitude of a heavenly body also changes with a change 
in the position of the observer. The amount of this change 
depends on the direction In which the observer moves relative 


Since the circle of position as determined above would be very 
large, a small arc of the circle may be considered as a straight 
line, at some point on which is the observer’s position If it 
were possible to lay off on a chart with sufficient accuracy the 
distance of the observer from the geographical position of the 
body, celestial navigation would be easy. The observer would 
doubtless use a sextant graduated to read zenith distance (instead 
of altitude) in minutes, or nautical miles, and this distance would 
simply be used as the radius of an arc to be laid off on a chart 
from the plotted position of the body. Umcummmb , the great 
distances — up to 5,400 mi. — to be plotted make this simple and 
obvious method impracticable, but the desired effect is secured 
by the means about to be described. 

The Line of Position. — It is not usual to include the whole 
earth on any one chart; only that part of immediate interest 
to the navigator is shown. Hence, the whole circumference of 
circles of equal altitude would not appear; since the radius of 
the circle is usually large, the small, slightly curved arc in which 
the navigator is interested may be replaced by a straight line 
without appreciable error. This line is called a line of position, 
or position line, or Sumner line after Capt. Thomas H. Sumner, 
a U.S. shipmaster, who discovered it in 1837. 

Plotting a Position Line on a Chart . — To lay down a line of 
position on a chart by the method of Marcq St. Hilaire, it is 
Nor% necessary to take the dead reck- 

1 oning position, or some conveni- 

ent point close to it, and to com- 
i . pute for this assumed position 

? the altitude and azimuth of the 

| observed body at the time at 

k ° g which the observation was made. 

Az/mufh-^jr^ / if the altitude observed with the 

Aftifuete f\i/ p™+‘on sextant agrees exactly with the 

difference ylr computed altitude, the altitude 

c j y >4, B difference is zero. Then it is 

/ / \ necessary only to draw from the 

/ F assumed position A (fig. 3) a line 

l of bearing AB along the com- 

from p v h weems, “Am navigation" puted azimuth of the body and 

(MCGRAW-HILL) a ling CAD at right angles to 

Fig 3 .— plotting altitude dif- t u is . then rAD • fh JL n : r pH 

ference AND line of position y is ’ l y en y 1S tiie required 

line of position. 

If, however, the observed altitude is greater than the computed 
altitude, say by 15 min. which equals 15 nautical mi. on the 
earth’s surface, the observer is nearer to the geographical posi- 
tion of the heavenly body than the assumed dead reckoning posi- 
tion would indicate. In this case, the position line must be moved 
closer to the geographical position of the heavenly body by the 
amount of the altitude difference. Hence, the intercept AE is 




-Line of 
position 


FROM P V H WEEMS, “AIR NAVIGATION" 
(MCGRAW-HILL) 

Fig 3. — PLOTTING ALTITUDE DIF. 
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Class 1 

Class 2 

Class 3 

Class 4 

Length* ©1 landing strips (in feet) 

1,800 to 2,700 

2,700 to 3,700 

3,700 to 4,700 

4 700 and more 

Width of usable landing strips (in feet) 

300 

500 

500 

500 

Length of runways (in feet) 

None 

2,700 to 3,700 

3,700 to 4,700 

1,700 and more 

Width of runways (in feet) 

None 

150 (Night operations) 

100 (Day operations only) 

200 (Instrument) 

150 (Night operations) 

100 (Day operations onl> ) 

200 ( Instrument) 

150 (Night operations) 

100 (Day operations only. 

Number* of landing s trios and -unways deterr.ned 
by percentage of ' ■ nd;>, .nc.ao.-n; cMmi*. ccve.ed 
by innd.ng strip ar_a runway alignment 

75 % 

80% 

90% 

95 % 

Facilities 

Drainage 

Fencing 

Marking 

Wind-direction indicator 

Drainage 

Fencing 

Marking 

Wind-direction indicator 
Lighting 

lICh 

Office space 

T)w,;„„n- e 

. ■' l 

Hangar ana snop 

Fuelling 

Weather bureau 

*t-r *■’*'** building 
" •»(»-.. . - , 

,a. . a (untrol 

I. - - - \ approach system, 

when required 

Lighting 

Hangar and shop 

Fuelling 

Weather bureau 

Ad"umstrnt'on budding 

Two-Aua 

\ lsual traffic control 

Instrument approach system, 
when required 


*AH of the above landing-strip and runway lengths are based on sea-level conditions; for higher altitudes increases are necessary One surfaced runway is recommended for the 
effective length of eadh landing strip for airports in classes 2, 3, and 4. , , , , .. . . x A , . . . 

— d'--r ?*«;-*■ r-d runways should be sufficient in number to permit take-offs and landings to J c ~ tS - 22M of the true wind direction for the percentage shown above 

sl ~ . - ( , - - - per hour and higher, based on at least a ten-year weather bureau wind record , ' e. c ^ J'S’a e 

"C„ - ■ * ; ■» < wind conditions of three miles per hour and lower. 


administration classifies airports in the United States with the 
length of the longest runway or landing area, at sea level, as 
the major consideration, as follows: 


Class 
Sub 1 

1 

2 

3 

4 

5 

6 

7 

8 
9 


Runway length 
Less than 1,800 ft. 
1,800-2,700 

2.700- 3,700 

3.700- 4,700 

4.700- 5,700 
*c 0-6, * 7 cc 

',*700-7 "CO 

7.700- 8,700 

8.700- 9,700 
9,700 and up 


These lengths should be increased by 7% for each 1,000 ft. 
of elevation above sea level and further increased by 5% 
for each degree that the mean temperature of the hottest month 
of the year, averaged over a period of years, exceeds the standard 
:e*npera:urc 

Broken cc’-t. by class the total of 6,484 airports in the United 
States on Jan. 1, 1950, was as follows: 


Class 

Sub 1 and 


1 

2 

3 

4 

5 

6 and up 


Airports 

4,100 

1,027 

576 

447 

185 

149 


All runway lengths referred to in the classifications below and 
set forth in the accompanying table apply to airports located 
at sea level For those appreciably above sea level, the minimum 
length of landing strip for each class must be increased enough 
to compensate for the decrease of density with altitudes. Thus, 
an airport 6,000 ft. above sea level needs in general a runway 
length almost 50% greater than would be needed for a field 
of the same class near to sea level. 

Class 1 Airport . — Small communities having a population up 
to 5,000 which are not located either on the present or proposed 
air-carrier system should provide airports which can safely 
accommodate aircraft of the small private-owner type. It is 
recommended that under sea-level conditions the airport should 
be equipped with landing strips having a minimum length of 
1,800 ft to 2,700 ft. together with “clear approaches.” (For 
additional data see the table.) 

Class 2 Airport . — In larger communities having a general 
population range of from 5,000 to 25,000, located on present or 
proposed feeder lines where considerable aeronautical activity 
is present, the airport should safely accommodate the larger- 


sized, private-owner-type planes and small-sized transport planes 
For such airports it is recommended that under sea-level condi- 
tions they provide landing strips of at least 2,700 ft. to 3,700 
ft. in length, together with “clear approaches.” (For additional 
data see the table.) 

Class 3 Airport . — Important cities having a general population 
range of from 25,000 to several hundred thousand, located on 
feeder lines or serving as intermediate points on main-line 
routes, should provide airports which can safely accommodate 
the present-day transport ‘ planes. To do this such airports 
under sea-level conditions should provide landing strips 3,700 
ft. to 4,700 ft. in length together with clear and unobstructed 
approaches. (For additional data see the table.) 

Class 4 Airport . — Cities representing the major industrial 
centres of the nation and serving as the most important junction 
points or terminals on the airway system should provide airports 
which can safely accommodate the largest aircraft in use and 
those planned for the immediate future. Such airports under 
sea-level conditions should provide landing strips 4,700 ft. and 
more, together with clear approaches. (For additional data see 
the table.) 

The Civil Aeronautics administration estimated in Sepi. 1945 
that a total of $1,027,159,417 had been expended on civil airports 
through July 1, 1945. Of this total, $740,705,171 was in federal 
funds, $10,155,266 in state funds, $192,950,000 in municipal 
funds and $83,348,980 in commercial and private funds. 

On May 13, 1946, the congress of the United States passed 
the Federal Airport act, which authorized the expenditure of 
$500,000,000 in federal funds over a seven-year period for the 
construction and improvement of airports in the United States 
and its possessions. The act designated the Civil Aeronautics 
administration to administer the provisions of the bill (public 
law 377). The act specified that federal funds would be 
appropriated on a yearly basis for seven years and would not 
exceed $100,000,000 in any one year, and that federal funds 
would be matched by subunits of government-sponsoring projects. 

As of Feb. 1, 1950, local and state project sponsors at 726 
locations had received grants of $98,100,000 in federal funds 
and had matched those funds with their own money. 

Planning an Airport.-— The first step and one of primary 
importance in planning an airport is the determination of the 
type and extent of activities the airport ultimately will serve, 
even though only partial development is to be undertaken 
initially. Anticipated future expansion of facilities and activities 
based on available data and estimates should be included in the 
original planning. In this respect acquisition of sufficient land 
to allow for orderly expansion and development is of vital 
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importance. Other considerations to be taken into account in 
the planning stage are the estimated number of passengers and 
cargo transport movements that may be expected at ultimate 
development, the number and type of aircraft likely to be based 
at the field, the extent of training activities and the volume of 
business resulting from sales and service at the proposed airport 
To obtain a correlation between the design of airports and 
the design of aircraft to be used in air-carrier operations the 
Civil Aeronautics administration developed technical standard 
order-N6A, which as amended on Oct. 4, 1948, has the purpose 
of: (1) guiding employees of the CAA regarding approvals and 
recommendations for runway design; (2) indicating to sponsors 
of airport development projects the runway characteristics to 
which federal funds will be applied; and (3) indicating to 
manufacturers and operatois of transport-type aeroplanes the 
airport runways that will be available 

The standards outlined in TSO-N6A for air-carrier service 
are as follows: 


50-to-i for runways to be used in instrument approaches, 
ao-to-x for other 1 unwavs to be used for _ scheduled “ 
operations or by similar aircraft in nonscheduled opera-io.-S 
20— to- 1 for all runways 01 landing strips to be use** exc^ua- v J 
smaller aircraft „ , . , r . r- ^ 

For example, if an obstruction is 10 ft. high 700 ft. 1 > . 
end of the runway, it would fall beneath the normal minimum 
flight path of an aircraft taking off or making a landing. 

Wind Bata.— Wind direction is a vital factor in the selection 
of an airport site and the layout of the runways since aircraft 
take off and land into the wind. Determination of the direction 
of prevailing winds is made by an analysis of weather reports 
in the area covering at least ten years. , , 

Runways should 'be oriented so that aircraft may be landed 
at least 95% of the time with cross winds not exceeding 15 m.p.h 
Usually, 95% wind coverage with cross-wind components not 
exceeding 15 mp.h will provide 98% to ioo«% coverage with 
less than 30 m.p.h. cross-wind components. Since almost all 
airports will serve light aircraft as well as transport types the 
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Runway 

(feet) 

Taxi- 

way 

(feet) 

Land- 

ing 

Strip 

(feet) 

Pavement 
Loading 
(per wheel in 
pounds) 

Seivice 

Length 

Width 

Width 

Width 

Single 

wheel 

Dual 

wheel 

Feeder 

3 , 5 oo 

100 

40 

300 

15,000 

20,000 

Trunk line . 

4,200 

150 

50 

400 

30,000 

40.000 

60.000 

Express . . . 

5,000 

150 

60 

500 

45,000 

Continental 

5,900 

150 

75 

500 

60,000 

80,000 

Intercontinental 

Intercontinental 

7,000 

200 

75 

500 

75,000 

100,000 

express . 

8,400 

200 

100 

500 

100,000 

125,000 


The types of service in TS 0 -N 6 A are defined in the following 
manner : 

Feeder* Airports for feeder-type service. 

Trunk line Airports to serve on air-line tiunk routes 
Express* Airports at large cities or important junction points on 
tiunk routes. 

Cortkvmtal Airoorts serving long *:r/*.'ton lights. 

’ % uc*cor. .ntriEd .\.roo r.- serving - . 1 ’ 4 •' or trans- 
oceanic flights. . 

Intercontinental express* Airports serving tiansoceanic flights ot 
largest types of aircraft. 

Locating the Airport.— The selection of a site for an airport 
is of tremendous importance and an extremely difficult task 
resulting from the variety of vital factors that must be con- 
sidered. In most instances the final selection of a site is deter- 
mined by compromise after a consideration of all elements 
On one hand an airport must be conveniently located to the 
community it is to serve since airports are almost entirely 
dependent on public use for financial success. Important con- 
siderations here are public transportation and travel distance. 
On the other hand the physical features of the terrain under 
consideration are of great importance with regard to construction 
costs and the safe operation of the airport when it has been 
developed. In general, an elevated location is best suited for 
the location of an airport because of fewer obstructions along 
the approaches to the field, better natural drainage, less fog 
and more uniform winds. Valley sites have the advantage of 
requiring less grading and are most easily accessible to ground 
transportation and public utilities 

Airport Approach Protection.— Obstructions in the approach 
zones of an airport may restrict its use to certain types of 
operations and in some cases cause abandonment of an other- 
wise well-designed airport. To avoid such situations airport sites 
should be so selected that the approaches to the runways are 
free from obstructions such as power lines, smokestacks, tall 
bmldir e r radio towers. Before final selection the practicability 
<■» s ^ or reducing all obstructions to a safe height should 

be assured. t . , , 

The following horizontal and vertical approach standards are 

recommended for obstruction clearance: 


wind component. 

Drainage and Soil. — One of the most important considera- 
tions governing the location and selection of an airport site 
is the nature and composition of the soil and subsoil upon 
which it is to be built. For the economical development of 
the area for aviation purposes, and especially for tne hie and 
durability of paved runways, taxi strips and p^s deEriVd 
knowledge of the soil at the site, and especially *- .4 

in contact with water, is vitally important. 

Adequate drainage is especially essential to the proper main- 
tenance of paved runways, for experience shows that more 
runway paving failures occur from unstable subsoil conditions 
caused by lack of proper drainage than for any other reason. 

Grading. — In view of the fact that one of the few permanent 
features involved in the construction of an airport is the grading, 
a complete grading plan of the entire area ultimately to be 
included in the airport should be prepared, which will take 
into consideration the contemplated finished grades Since 
excessive grades, particularly, make night landings more difficult, 
longitudinal and transverse landing areas in runway grades not 
to exceed 1 are preferable on major airports. Obviously, 
however, it is not always feasible to adhere to this figure as a 
maximum, since wide topographical variations on a site often 
involve excessive quantities of earth movement. From the 
standpoint of aircraft operations alone, however, field grades 
should be held as close to i\% as possible, <•, 

Airport Surfaces. — In sections of the country where the soil 
and climatic conditions permit the growth and maintenance of 
firm turf surfaces, it may be possible for airports with light and 
limited traffic to maintain continuous operations throughout 
all seasons of the year without resorting to artincu: surfacing. 
However, under the strain of heavy traffic, turf is likely to 
become rutted, especially if exposed to alternate freezing and 
thawing. 

Paved Runways — The term “runway paving” is applied to 
the process of preparing a firm, stable, all-year, all-weather 
runway surface, free from dust or aggregate which may be blown 
or picked up by aircraft engine propellers, and designed . to 
support the static and dynamic loads occurring in the landing 
and taking off of aircraft. 

Hard surfacing may be divided roughly into two general 
types: rigid and flexible. Rigid-type pavement, include portland- 
cement concrete of varying dimensions, with or without steel 
reinforcing, and certain asphaltic concretes and asphaltic or 
water-bound macadams which may approach rigid characteristics. 
Flexible paving includes virtually all of the bituminous types 
of construction with cutbacks, emulsions, planed or blade mixes, 
built-up penetrations and bituminous soil stabilization. 

Rough nonskid wearing surfaces are avoided because of the 
excessive tire wear which such surfaces impose on landing 
aircraft. The preferable finishes for concrete surfaces are tho^e 
approaching a smooth trowelled finish 

Lighting. — Airports vary so widely that each airport will 
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present a separate problem. The size and shape of an airport, 
the terrain, the amount of traffic, the types of aircraft to be 
used and the nature of the soil or rumvay surface all will 
play important parts in affecting the number, type and extent 
of the lights which should be used. The following types of 
lights are, however, considered standard equipment on all 
major air terminals in the U.S : 

Airport Beacon . — This is a double-ended light projector 
emitting two lights, one green and one white, from opposite ends. 
This light rotates at six revolutions per minute and tells the 
pilot there is a lighted held available. Beacons are generally 
mounted on towers set either on the ground or on top of airport 
buildings. In any case, the beacon should be mounted at least 
20 ft. above any buildings or surrounding structures. 

Illuminated Wind-Direction Indicator . — Two basic types of 
illuminated wind-direction indicators are in general use: the 
illuminated wind cone and the illuminated wind tee Their 
primary function is to give the true direction of the wind at 
all times. They should also be readily visible at all times to 
aircraft approaching from any direction 

Runway Lights — Runway lights are used on major air 
terminals to assist pilots in effecting landings and take-offs They 
consist of white lights slightly elevated from the ground along 
the runways, spaced 200 ft apart along each side of the runway. 
Their installation is always arranged in pairs opposite one 
another on both sides of the runway. They are controlled so 
that only one runway at a time may be illuminated. 

On instrument runways the lights on the last 1,500 ft. of the 
runw r ay are half yellow and half white so that they show yellow 
when viewed from the approach end of the runway. This marks 
a yellow caution zone warning the pilot he has left only 1,500 ft. 
of runway on which to come to a stop or to pull up and make 
another approach. 

Across the ends of the runways are placed green threshold 
lights which define the ends of the runways. 

Approach Lights .— Approach lights are lights located outside 
the landable area and arranged to indicate a favourable or pre- 
ferred direction of approach. The principal use of approach 
lights is to mark a lead-in or approach lane for instrument 
landing. 

Obstruction Lights . — Obstruction lights clearly mark with 
red lights all obstructions surrounding an airport. High obstruc- 
tions like radio towers which extend more than 70 ft. above their 
surroundings are marked by lights at the top and at the one- 
third and two-third levels. 

Air Marking . — The air marker is one of the simplest and 
least expensive aids to air navigation in common use in the 
United States, but it is, at the same time, most effective and 
necessary, particularly in so far as the private or itinerant 
flyer is concerned. Perhaps the chief hazard concerned in 
“contact flying” is the danger < 5 f becoming lost because of poor 
visibility or other reasons and it is obvious that this hazard 
is considerably lessened if the flyer can ascertain his exact 
whereabouts and orient himself by merely looking down as he 
passes over a town or city and reading a sign giving this 
information. Since this is the chief function of air marking, 
the markers should be of a letter size 10 to 20 ft., and legible 
under good visibility conditions from a height of at least 3,000 ft. 
Such markers are either painted or constructed on roofs, on the 
ground or painted directly on highways. 

Seaplane Bases. — The word airport has been used for con- 
venience to describe bases for land planes alone. Airports less 
narrowly defined and seaplane bases should, however, be con- 
sidered together since they provide essentially the same purpose. 
The limiting dimensions of a landing area for seaplanes are 
customarily determined by natural conditions. Open-sea take- 
offs are usually dangerous and frequently impossible and the 
greatest possible length of operating area is usually fixed by the 
width or depth of a harbour except where the whole body of 
water (lake, river, sound or bay) is so protected as not to 
become very rough. In an ideal seaplane base adequate rules 
governing the use of channels and the mooring of craft would 


leave several straight runways of adequate length clear of any 
fixed obstructions or any great congestion of water traffic 

Major Air Terminals. — While there are a number of major 
air terminals scattered throughout the United States, only one 
has been selected to illustrate the development and growth and 
the requirements which must be met by a modern major air 
terminal 

Washington National airport, Washington, D.C , is the only 
federally owned and operated airport in the United States, being 
under the jurisdiction of the Civil Aeronautics administration 
Approximately 4 mi. S of Washington on a bend of the Potomac 
river, the airport is modem in every detail. All the latest safety 
devices for air navigation may be found there The terminal 
building is streamlined for efficient handling of passengers, cargo, 
mail and freight Construction work started on the field on 
Dec 1, 1938, and the field w T as dedicated on June 14, 1941 The 
field covers 730 ac., of which 450 ac. comprise the landing area 

Washington National airport has four asphalt-paved runways 


as follows. 

North-South 6,855 ft long by 200 ft wide 

North-West 5,210 ft long by 200 ft wide 

North-East 4>§95 ft long by 150 ft wide 

East-West 4)100 ft. long by 150 ft wide 


All the runways have unobstructed approaches Of the eight 
approaches to the field, six are over water while only two are 
over land. The Potomac river bounds the field on three sides. 

The airport was raised out of a series of mud flats along the 
Potomac river by the corps of engineers, U.S. army. In the 
construction of the landing area from the mud flats 19,500,000 
cu yd. of material were pumped from the river bottom to fill and 
reclaim 325 ac. from the marshes. 

The design of the terminal building follows Southern Colonial 
lines in keeping with the architecture and landscaping of the 
nation’s capital The terminal building has 111,000 sq ft of 
space and houses besides the CAA administrative offices, the 
control tower, restaurants, barbershops and other concessions 
and also air line offices and ticket counters. The main lobby, 
glass enclosed on the runway side, is flanked by two promenade 
decks for use by visitors and sight-seeing parties. Twelve large 
hangars flank the administration building to serve the nine air 
lines serving the field In the rear of the administration building 
is the parking area capable of handling 5,000 cars. 

The control tower, atop the administration building, houses 
the latest in radio and radar equipment. For landings under 
bad weather conditions the pilot has a choice of two devices 
to be guided down through the overcast. In many instances 
the pilot using one system is monitored for greater safety by the 
other system. There is the instrument landing system, based on 
radio principles, which allows the pilot to fly down an invisible 
path by watching a needle on his instrument panel. Precision 
beam radar or ground controlled approach, using radar principles, 
is also used; the pilot is “talked down” by personnel on the 
ground who watch the progress of the aircraft on the radar 
scanning screen Surveillance radar in use at the field enables 
tower personnel to see and locate all aircraft within a 30-mi, 
radius of the airport as an aid to the proper separation of 
traffic. The field has the most modern of runway and approach 
lights. 

The net direct bookkeeping cost of the airport was $9,889,043. 
Four government agencies took part in the planning and con- 
struction. Actual construction was done by the U.S. army 
engineers while the Civil Aeronautics administration, Public 
Buildings administration and Public Roads administration were 
involved in the planning The Works Progress administration and 
the Public Uo’k- nt'riu' bimiicn also participated but no charges 
were made for the services of these agencies since they involved 
relief labour. 

Airports in Europe.— -It is the general rule in Europe that 
the major airports serving international air traffic are financed 
and operated by the central government. This is true, however, 
to a lesser degree in Great Britain, where the trend follows that 
of the United States in providing municipally owned and operated 
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airports. 

Detailed information on all tvnes of a ,™« s u 

?r h y‘r Wo,,d w » n iSv. 1 : 

followed the prewar tiend m providing large and well-made 
terminals for international travel B eu made 

T _^ n Gr ®^ Brlta !“ a |; on e there were 25 airports of entry as of 
Belgium 6 Germany had 9 ; Italy, 8; France, 9; and 

London airport, located 12 mi. W. of Westminster bridge, 
boasts a 9.ooo-ft runway along with one 6,000 ft. and one 5,700 
it, all haung a 300-ft. width. Modern in every respect, the 
London airport has instrument landing system and ground con- 
trolled approach for instrument weather operations, high intensity 
approach and runway hghts, a weather station and control tower. 
Airports at Bovington, Blackbushe, Hum, Prestwick and the 
royal air force \ alley and Mansion fields also serve London as 
alternates m bad weather. 


m In uw ma ?T’ Tempelhof field, Berlin, partially destroyed during 
World War II, was again in 1950 in commercial operation, serving 
not only the military but scheduled air lines. The longest paved 
runway at Tempelhof is 5)3°° ft. Tempelhof serves as an airport 
of entry for Germany along with Gatow field, Berlin, Bremen 
Cologne, Dusseldorf, Rheim Main at Frankfort, Hamburg! 
Munich and Stuttgart. 

Paris is served by two fields, Le Bourget and Orly, both 
operating as airports of entry. Orly has three concrete runways, 
the longest being 6,630 ft. by 197 ft. Le Bourget also has three 
concrete runways, the longest being 6,900 ft. in length by 197 ft. 
in width (Ho. Bm.) 

AERODYNAMICS* The word aerodynamics is applied 
both to the study of the disturbances generated in air by the pas- 
sage of solid bodies, such as aircraft, and to the study of the mo- 
tion of free aircraft under the influence of air reactions. The 
former is a specialized development of fluid dynamics and the 
latter of rigid dynamics , ie., the dynamics of rigid bodies under 
the action of external forces. ( See Dynamics and Hydro- 
dynamics ) 

The equations of motion of a slightly viscous fluid such as air 
can be formulated, but have not in general been solved, and in no 
instance has the complete motion of the air passing a body, such 
as a wing, been calculated directly from the laws of motion. Aero- 
nautics is thus dependent for its data mainly upon direct experi- 
ment, and since quantitative experiments upon the full scale are 
difficult and costly, the bulk of the data available has been ob- 
tained upon small models of the parts concerned suspended in ar- 
tificially induced currents of air. The technique of the measure- 
ment of air reactions upon models suspended in “wind tunnels,” 
(see Aeronautics) as the tunnels containing these air currents 
are called, has reached a high development and many tunnels of 
great size and power have been built in all countries seriously 
concerned with aeronautics. The largest wind tunnel in the world 
is at Langley Field, Virginia; it has a cross section of 30 feet 
by 60 feet and is operated by two fans 35 feet 5 inches in diam- 
eter, driven by a 4,000 horse power slip-ring induction motor. 
The tunnel can accommodate a moderate sized aeroplane, one, for 
example, that would carry two or three passengers. New tunnels 
in England and Germany approach the size of the one at Langley 
Fidd. 

It is clearly of importance to determine how nearly similar is 
the manner in which the air flows around such models to the man- 
ner in which it flows around the corresponding full scale aeroplane. 
In many aeronautical problems air can be treated as though it 
were an incompressible and inviscid fluid. In these cases it can 
be shown that similar bodies moving in a similar manner will 
generate similar air flows , no matter what the size of the body, the 
density of the fluid, or the speed of the motion Even the nature 
of the fluid, whether liquid or gas, is of no consequence, and ex- 
periments intended to relate to air may equally well be carried 
out in water, or in any other fluid which, for the purpose in hand, 
can be treated as incompressible and inviscid.^ The simple laws of 
aeronautics, such as that the pressure varies in proportion to the 
density of the air and to the square of the speed, are based upon 


this assumption. 

Effects of Compressibility and Viscosity. — In aeronautics 
air can generally be treated as though it were incompressible, un- 
less velocities exceeding some 300 or 400 miles per hour are in- 
volved When velocities higher than this occur, cc repressions and 
expansions of the air as it passes the solid body may sene. in- 
fluence the flow, the rule for similarity of flow becomes less 
simple. It is then necessary that corresponding velocities in the 
motions to be compared should all bear the same ratio to the 
velocity of sound m the fluid in which the motion takes place. 
For example, if high speed experiments m air and water are to^be 
strictly comparable, the experiments in water must be carried 
out at speeds four times as great as the corresponding speeds m 
air, because sound travels some four times as fast in water as in 
air, but when both the model and the full scale body move through 
air the actual speed of the model must be the same as that of the 
full scale body Such high speeds as 300 to 400 miles per hour are 
not yet commonly met in aeronautics, except in racing aeroplanes 
and at the tips of the blades of high speed airscrews, and hence 
it is unnecessary to obey this law of similarity, except in connec- 
tion with the tests of such screws. 

For fluid flows which are appreciably influenced by viscosity yet 
another condition must be fulfilled to ensure similarity between 
two motions. Let jtt be the viscosity of the fluid, p its density, V 
the velocity of the body through the fluid, and let l be some 
length which defines the size of the body — for instance the diam- 
eter, if the body be a sphere, or the length, if it be an airship. 

Then the quantity must have the same value in each of the 

motions to be compared, otherwise viscosity will play a different 
part in each motion, and strict similarity will be impossible. This 

quantity has zero dimensions and is therefore a pure number 

or ratio, independent of the units in which its separate factors are 
expressed, provided that those units form a dynamically consistent 



Fig. i.— the turbulent flow of fluid past a cylinder 
This Illustrates the flow round all bodies which offer a high resistance to 
rapid motion through fluids. The motion of the fluid, which is from left to 
right, is characterized by a dead region ®, followed by a turbulent wake b. 
Such a flow exerts a powerful drag upon the body 

system, i.e. } a system of units which allows Newton’s laws of mo- 
tion to be expressed in the form: — Force = mass X accelera- 
tion, the pound-poundal-foot-second and the gram-dyne-centi- 
metre-second systems being examples. It is universally known as 
the Reynolds number , after the celebrated scientist Osborne Rey- 
nolds. When the Reynolds number of a flow is small, viscosity 
will play a predominating part in the motion, which will be of the 
kind usually associated with the flow of oils or treacle. When the 
number is large, the flow will be of the kind usually associated 
with water, and will approximate to that of an inviscid fluid 
Thus the same fluid may act in a highly viscous manner when 
flowing slowly past small objects, and yet behave almost as though 
inviscid when flowing rapidly past large bodies. The Reynolds 
numbers which are of interest in aeronautics are of the order of 
a million ; in these circumstances the air behaves almost as though 
it were inviscid, and the simple laws of comparison between model 
and full scale, to which reference has been made, can generally 
be applied without serious error. Certain flows, which are of great 
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interest in aeronautics (e g } the How about a wing at the stalling 
angle which is defined later) are, however, highly critical, in 
the sense that small disturbances may cause an entire change in 
the type of flow. These critical flows may be sensitive to changes 
in the Reynolds number, even though the value of the number is 
very large, and hence the greatest caution must be used m apply- 
ing the results of small model experiments on these critical phe- 
nomena, The highly practical importance of some of these critical 
flows has led to great efforts being made to devise laboratory ex- 
periments m which the Re>nolds number will be the same as that 
of the full scale flow to be represented One way m which this has 
been successfully accomplished, though at great cost, is to en- 
close the whole wind tunnel m an air-tight chamber pumped up to 
a pressure of some 20 atmospheres, this increases p some 20 times, 
which compensates for the reduction in V and l necessary to bring 
the experiment within the scope of laboratory methods. 

FLUID MOTION 

The forms taken by the flow of air past a solid body can in 
general be classified as belonging to one of two characteristic 
types. Fig. 1 is typical of the flow around the majority of bodies 
not specially shaped to move easily through fluids. The motion, 
which in this figure is from left to right, is characterized by a 
dead region a, of small velocity and low pressure, followed by a 
turbulent wake b Such a flow exerts a powerful drag upon the 
body, and much energy will be required to force the body rapidly 
through the fluid. Fig. 2 is typical of the flow around bodies 
which move easily through fluids, the dead region a is absent, 
whilst the wake has become very small. Flows of this type are 
generally called streamline flows, and bodies which generate them 
are called streamline bodies. The turbulent flow, as in fig 1, is 
not yet susceptible to precise mathematical analysis, but stream- 
line flows, as in fig. 2, approximate, when the Reynolds number 
is large, to the flow of a hypothetical inviscid fluid, the analysis 
of which has been thoroughly studied. 

Bernoulli’s Theorem. — This famous theorem relates to the 
steady flow of the hypothetical inviscid fluid, and states that the 
pressure p and the velocity v at all points on a single streamline 
are connected by the relation : 

£ +i pv 2 ~ constant. 

In most aeronautical problems the air at all points far from the 
body is assumed to be undisturbed, so that its velocity relative to 
the body and its pressure are uniform , if these are called V and 
P respectively, then Bernoulli’s equation leads easily to : 


p~~ p~ipv 2 



from which the pressure at any point can be deduced from the 
velocity at that point, or vice versa The maximum pressure will 
thus occur where v is zero, and will have the value of P+ ipF 2 ; 
this maximum pressure occurs on the surface of the solid body 
at the point where the streamlines divide. ( See figs. 1 and 2 ) This 
fact is used to measure the velocity of air in aeronautical experi- 
ments. If a tube, closed at one end and open at the other, is 
placed with the open end facing the air stream, the pressure 
within it will have the maximum value P+ipF 2 . If the difference 
between this pressure and the pressure P of the undisturbed 
stream can be measured and if the density is known , the velocity 
V can be determined. The undisturbed, or static pressure P can 
be obtained within a closed tube placed with its axis parallel to 
the wind and having small holes punctured in its sides at some dis- 
tance from the closed end. These two tubes are known respec- 
tively as the pitot and static pressure tubes; and together with 
some form of manometer, for measuring the difference between 
the pressures within them, they provide the standard speed meas- 
uring unit both in the laboratory and on aeroplanes in flight. 

The Flow About a Streamline Body. — The theoretical study 
of a hypothetical inviscid fluid leads to the conclusion that when 
a solid body starts from rest to move through such a fluid, which 
is otherwise undisturbed, the form of the flow around the body 
is uniquely determined by its shape and mode of motion. This 



FSG 2 — THE FLOW CF FLUID PAST A “STREAMLINE” BODY 
In contrast to the turbulent tiow round a bod'/ not especially shaped to move 
easily through fluids as in Fig. 1, thic illustrates the flow round a boat 
which offe r s small resistance to rapid motion through fluids 

flow has the remarkable property that, although it ma> cause 
variations of pressure which tend to rotate the body, it exerts no 
resultant force upon the body, no matter what the shape of the 
body may be. The actual air flow about a streamline body, such 
as an airship (fig. 2) is a very close 0 : to this theo- 

retical flow, and hence the resultant of the pressures upon the 
surface of the body is almost zero — the small remaining drag, or 
resistance to motion, being nearly all due to skin j notion , t e , 
the tangential forces on the surface due to the friction of the air. 
When the Reynolds number is large, as in aeronautics, the fluid 
mechanism which exerts these skin friction forces is confined to 
a very thin sheath, or layer, enveloping the body. This is called 
the boundary layer; the motions within it are very complex and 
are known to provide the determining factor which decides 
whether the flow will be streamline or turbulent. Outside this 
very thin boundary layer the flow, if streamline, behaves very 
closely as though the fluid were absolutely inviscid. 

A wing may be loosely described as a flattened streamline body 
Its cross section in one plane containing the direction of motion 
has a typical streamline form, as in fig. 3 ( see also Aeroplane) 
which shows a modem wing section. So long as the incidence, or 
inclination of this section to the direction of motion is not too 
great, the flow about the wing will be streamline, the drag will be 
small and the wing will exert a lift perpendicular to the direction 
of motion which increases progressively with the incidence. If 
the incidence becomes too large the flow changes, more or less 



Fig. 3. — an example of an aeroplane wing section 

The modern type of wing is more or less a flattened streamlined body. Th® 
actual air flow abaut a body of this shape is such a close approximation to 
the theoretical flow that the pressure upon its surfaces is almost zero 

suddenly, to a form similar to that in fig. 1. The wing is then said 
to stall and its resistance to motion is greatly increased, whilst its 
lift no longer increases with incidence, but may even fall slightly. 

Below the stalling angle the flow, though streamline, differs from 
that unique flow which could be generated from rest in an in- 
viscid fluid, and approximates more nearly to one of a series of 
flows, which are possible to the inviscid fluid, but which could not 
be generated in it without the action of some additional agency. 
The way in which these flows are generated is still somewhat ob- 
scure, but it is known that their development is made possible by 
the slight trace of viscosity in the air, which allows eddies to be 
shed from the trailing edge of the wing, and that as these eddies 
are shed the flow about the wing changes until the appropriate 
flow has developed. When these changes have ceased and the 
flow has become steady the viscosity plays no further appreciable 
part in the motion, except in the boundary layer. Theoretically 
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there are, for each wing at each incidence, a series of such flows above critical angle, at which any aeroplane can fly steadily. ^This 
which could exist steadily in the inviscid fluid but could not be minimum speed of steady flight is called the stalling speea, the 
generated in it, and a question arises as to which one of them will incidence at which it occurs is called the stalling incidence 7 and an 
occur in any given instance. Unlike the flows which could arise ' ~ * ‘ ’ ’ --'W* 

from rest in an inviscid fluid, these flows give theoretically, a lift 
upon the wing, and if the actual lift of the wing can be measured, 
the particular flow of this series which is occurring can be identi- 
fied as that one which theoretically gives the measured lift. It is 
thus possible, by merely measuring the total lift of a wing, to 
calculate, with considerable accuracy, the direction and velocity 
of the flow at all points in its neighbourhood and from Bernoulli’s 
equation the distribution of pressure over its surface. If the 
lift cannot be measured, the flow can be approximately identified 
as that one of the series in which the streams flow smoothly off 
Jhe trailing edge, of the wing without sharp changes of direction. 

This method of identification is not so accurate as the former. 


Induced Drag. — Calculations such as the foregoing can most 


aeroplane flying at an incidence greater than the stalling incidence 
\s said to be flying stalled. With this change of flow at the stalling 
’.icidence is associated a complete change in the characteristics 
■* hich determine the stability of aeroplanes and the action of their 
r mtrols. For the effect of this change upon practical aviation see 
Aeroplane. 
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AERO ENGINES. The purpose of the aero engine is to pro- 


sutu ao uic luicguiug lau must * * < # -- - • v 

conveniently be made in relation to wings of infinite span, or vide oropulsive thrust, either by driving a propeller or oy n ^ 

‘ ‘ ‘ speed jet reaction. Any suitable power source might be used, but 

the internal-combustion piston engine and gas I orbme predominate 
because of their low weight and bulk. The gas turbine may be 
designed to drive a propeller (turboprop) or as a jet propulsion 
engine (turbojet). Less common internal-combustion types are 
the ramjet, pulsejet and rocket engines. 
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length perpendicular to the direction of motion. For such wings 
the theoretical drag in the inviscid fluid is zero; the real drag is 
almost entirely due to skin friction and is so small that it may, 
in favourable circumstances, be less than one-fiftieth of the lift. 
When the span of the wing is finite, circulations are set up around 
the lips, the air flowing round them from the hig^ pwsure region 
beneath to the lovr pressure region above the " v: s> are 

thus generated, which trail from the wing tips and remain in the 
air long after the wing has passed. These vortices require power 


The earliest aero engines weie adaptations of ^ existing power 


for their generation and consequently the power required per run- unitg and th ac hi ev ed some success in powering slow-speed, 
ning foot to propel a finite wing, and the drag on the wing, are h than . air cra f fc j n ear lier exoeriments with heavier-than-air 
greater than for a wing of infinite span: for this reason the drag * ' . t he lack of a lightweight engine was a great handicap and no 
of a wing Of practicable shape is seldom less than one-twentieth ’ made until engines were designed specially for 

of the lift. L. Pranatl has de tro Icped approximate mathematical aer0 pi aR g C 

In 1851 a Frenchman, Henri Giffard, built the. first aero engine. 
It was a steam engine which, with its boiler, weighed 351 Jb. and 
developed only 3 horsepower. Nevertheless, it made possible the 
first controlled navigation of the air on Sept. 4, 1852, when Gif- 
fard piloted his airship from Paris to Trappes. The first internal- 
combustion engine was flown in 1872 when a German, Paul Haen- 
iein, piloted an airship powered by a four-cylinder piston engine 
using coal gas fuel. Gasoline fuel was first used in a two-cylinder 
piston engine used by David Schwarz to propel the first rigid air- 
ship in 1897. 

Early Aeroplane Engines.— -The engine used by Orville and 
parts and to study them separately. Induced drag can be calcu- Wilbur Wnght m^the first i free flight of^aeroplane on^Dec. 1,7 


methods of calculating this which he calls the induced drag. 
The difference between the actual and the induced drag is called 
the profile drag, because it depends upon the profile, or cross 
section, cf the wing and is not dependent on the span. 

For a given wing arrangement, the induced drag is proportional 
to the ratio, weight supported/span; this ratio is now called the 
span loading. The induced drag varies in inverse proportion to 
the air density and the square of the speed. The profile drag, 
for a given incidence and profile, depends upon the total wing 
area and varies in direct proportion to the density and the 
square of the speed. When calculating the drag of an aeroplane 
wing, it is now normal practice to divide the drag into these two 


la ted, not only for single ; lag;, for multiple wings, ns in a bi- 
plane, or for wings in the presence of plane o^undaries. such as 
the walls of a wind tunnel or the surface of the earth.. Such cal- 
culations are used extensively in all modem laboratories and de- 
sign offices. 

FREE FLIGHT 

Stability^— An aeroplane which, on being disturbed from, a 
condition of steady flight in equilibrium, ultimately returns to the 
condition from which it was disturbed, is said to be stable. Com- 
plete stability in this sense can be achieved by correct proportion- 
ing of the parts of the aeroplane, but is by no means necessary 
for successful flight; for if the pilot has effective control over his 
aeroplane he can easily check any tendency to depart from equilib- 
rium flight, which may result from a moderate instability. It is, 
however, important for the designer to know, not only whether 
his aeroplane will be stable or unstable, but the degree of stability 
or instability to be expected, for its behaviour in the hands of the 
pilot will depend upon this factor. The subject has therefore been 
extensively studied mathematically, but is so complicated that 
it is impossible here to do more than refer the reader 10 standard 
books on the subject. 

Stalling. — As the speed of an aeroplane falls the lift falls, 
and sufficient lift to balance the weight can be. obtained only by 
an increase of incidence. But it has been shown in a previous para- 
graph that when the incidence of a wing passes a certain critical 
angle the character of the air flow changes, and the lift ceases to 
increase. There is thus a minimum speed, associated with the 


1903, was designed and built by them and delivered 12 h.p. for 179 
lb. weight. In form it was similar to contemporary automobile 
piston engines, having four cylinders in-line, with water cooled 
barrels and air-cooled heads. 

In the same year, Charles M. Manly designed and built a note- 
worthy engine for the ill-fated S. P. Langley “Aerodrome.” 
Manly’s engine developed 52 h.p. for 151 lb. weight. Its weight/ 
power ratio of 2 .88 lb. per horsepower was remarkably low at that 
time and compared favourably with the weight/power ratio of simi- 
lar power engines of much later date. Its five water-cooled cylin- 
ders were arranged radially around its crankcase, a form of con- 
struction which was maintained throughout the years in the 
popular air-cooled radial piston engine. 

Engines of World War L — During 1914-18 the progress of 
aero engine development was accelerated considerably by the con- 
centration of effort on the development of the aeroplane as a mili- 
tary weapon. Prominent among early World War I engines were 
the air-cooled rotary types. These were radial piston engines 
built in the general form of Manly’s engine but radically different 
in that the cylinders rotated about a fixed crankshaft. Notable 
examples of the type were the Gnome, Le Rhone, Clerget 
and Bentley used by the Allies and the Oberursel-Gnome and 
Goebel of the Central Powers. These engines developed 80 h.p. 
to 230 h.p. and weighed 1.9 lb. to 3 lb. per horsepower. The rotary 
engine suffered from many inherent disadvantages but, in compari- 
son with the more conventional engines currently available, it had 
the important advantages of lower weight and smoother running. 

Design refinement of the in-line water-cooled engine reduced its 
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weight and introduced a new generation of Allied engines with 8 or 
12 cylinders arranged in two banks in V form. Noteworthy among 
these were the 300-h.p. Hispano-Suiza (France), the 350-hp. 
Rolls-Royce Eagle (Great Britain) and the 420-h.p. Liberty 
(U.S.) ; the European engines had weighi/power ratios around 2 3 
lb. per horsepower compared with 2.1 1 lb. per horsepower for the 
Liberty. Contemporary with the Allied Powers 5 ¥ types were the 
six-cylinder in-line Mercedes, Benz and Maybach engines of the 
Central Powers, ranging from 100 hp. to 260 h.p. and weighing 
more than 3.5 lb. per horsepower. 

Notable engines under development in Britain when World 
War I ended were the 380 h p. Cosmos Jupiter (later taken over 
by the Bristol company), a nine-cylinder air-cooled radial weigh- 
ing about 1 7 lb. per horsepower; the 4So-hp Napier Lion, a 12- 
cylinder, three-row, in-line water-cooled engine weighing 1.86 lb. 
per horsepower; and the 300-h.p. air-cooled Armstrong-Siddeley 
Jaguar. The Jaguar was the first aero engine to be designed with 
a mechanically driven supercharger. 

Between Wars, 1918 - 39 . — In this period a remarkable advance 
in aero engine efficiency was achieved and many long-distance 
flights demonstrating improved reliability were accomplished. 
Noteworthy among these was the first nonstop Atlantic crossing 
on June 14-15, 1919, by John Alcock and Arthur Brown in a 
Vickers 5 Vimy bomber powered by two 350-hp. Eagle engines. 
Improved fuels and supercharging played a large part in increasing 
output from about 5 00 h p. to 1 ,000 h.p and reducing the weight/ 
power ratio from about 1.5 to nearly unity. 

Development was intensified in the 1930s, particularly in 
Europe. In 1932 the Bristol Aeroplane Company, Ltd , produced 
the first aero sleeve-valve engine, the nine-cylinder air-cooled radial 
Perseus of 560 h.p., and in 1934 the Rolls-Royce Merlin started 
its long and illustrious career at about 900 h.p. A noteworthy 
engine of this era was the 600-h p. Junkers Jumo 205C tw r o-stroke 
diesel. In the United States, the General Electric company 
brought to fruition the exhaust turbosupercharger, an idea which 
dated back to World War I and which had been the subject of 
experiment in many countries at various times. 

Engines of World War II. — Again the influence of war re- 
sulted in an accelerated rate of engine development, best illus- 
trated perhaps by the Merlin, which earned fame by powering 
Hurricane and Spitfire fighters in the battle of Britain. The mili- 
tary rating of the Merlin rose from 1,030 h.p. in 1939 to 1,830 
h.p. in 1945. Its weight/power ratio based on these figures fell 
from 1.33 lb. per horsepower to 0.94 lb. per horsepower. 

, Apart from the development of particular engines to higher 
power by supercharging, etc., as in the case of the Merlin, larger 
engines were introduced into service as the war progressed and, 
by 1945, engines of 2,500 h.p. were in use. These larger engines 
succeeded in pegging weight/power ratio near unity in spite of the 
unfavourable influence of scale effect. 

The liquid-cooled ¥ and air-cooled radial types predominated 
in combat aircraft used by the Allies and axis powers. A signifi- 
cant difference in German engines was the use of direct fuel in- 
jection into the engine cylinders in place of the carburettor or 
bulk injectors used on Allied engines. 

New basic engine types were introduced by both sides during the 
last year of the war. Of particular interest was the German use of 
a rocket engine in interceptor fighters, and a pulsejet engine in 
the V-i missile. The V-i brought the British Meteor fighter, 
powered by two Rolls-Royce Welland turbojets of i,6oo lb. static 
thrust, into service in Great Britain in 1944 as a defense measure. 

British and German turbojet fighters appeared on the western 
front in 1945. By this time, the Meteor had two Rolls-Royce Der- 
went Mark 1 engines of 2,000 lb. thrust, weighing 0.48 lb. per 
pound thrust. German turbojets were heavy and uneconomical in 
comparison; e.g., the widely used Jumo 004B gave 1,980 lb. thrust 
and weighed 0.82 lb. per pound thrust. 

Advent of the Gas Turbine. — The first gas turbine to fly 
powered a Heinkel jet aircraft flown in Germany in Aug. 1939. 
Development of the Heinkel turbojet was abandoned, however, 
and the axial type subsequently developed in Germany had not 
flown when Frank (later Sir Frank) Whittle's W.i turbojet pow- 


ered the Gloster E 28/39 aeroplane on its maiden fhgnt in Britain 
on May 14, 1941. Whittle’s W 1 engine, which gave S55 lb thrust 
and weighed 620 lb., was the direct ancestor of a line of centrifugal 
turbojets designed by Rolls-Royce in Britain and the General Elec- 
tric company in the United States. 

Conversion of the Rolls-Royce Derwent turbojet by fitting a 
propeller and reduction gear produced the Trent experimental 
turboprop which powered a Gloster Meteor aircraft and thus be- 
came the first turboprop to fly (Sept. 20, 1945). The Trent gave 
790 hp. and 1,220 lb. jet thrust. 

By mid-century the turbojet had replaced the piston engine in 
most fighter aircraft and in some bombers. The appearance ot the 
first turboprop air liner prototype, the Vickers Viscount, in Britain 
in 1948, and the first turbojet air liner prototypes in Canada (A V 
Roe C 102) and Britain (Comet) in 1949, indicated the strength 
of the challenge of the gas turbine in the transport field. 

GENERAL REQUIREMENTS 

The design of an aero engine is governed by four major con- 
siderations It must be reliable and give a period of useful opera- 
tion between overbadings sufficiently long to make it an economic 
proposition Its weight and fuel consumption must be as low as 
possible and its frontal area must be as small as possible Relia- 
bility and long life must always be the primary considerations, 
although they may have to be sacrificed temporarily in cases of 
extreme military emergency. The order of importance of the re- 
maining criteria is determined by the speed, operating height and 
range of the aircraft for which the engine is intended. The aero 
engine design problem involves an attempt to satisfy simultane- 
ously these interrelated and sometimes conflicting requirements. 

Reliability. — The failure of an aircraft engine is a serious mat- 
ter if, as a result, the pilot has inadequate power to manoeuvre 
his aircraft as he desires. Although modem civil aircraft are de- 
signed, in accordance with an international agreement, to have 
adequate reserves of power to meet all reasonable cases of engine 
failure, reliability remains as the first criterion of aero engine de- 
sign and each individual engine type is subjected to exhaustive 
tests totalling thousands of hours, both on the ground and in flight, 
before being certified as an airworthy type for installation in pro- 
duction aircraft. A similar high design standard is set for all ac- 
cessories and systems on which the engine depends, such as pro- 
pellers, fuel and oil systems, etc. 

Reliability in an efficient aero engine is not easily obtainable 
because of the importance of the simultaneous achievement of low 
weight, which entails minimum scantlings stressed to the economic 
optimum and a never-ending search for improved materials to 
carry high stress at elevated temperatures. 

Low Weight. — The maximum weight of an aeroplane at take- 
off is limited by its take-off performance or by the strength of its 
structure. The importance of lightweight design of every com- 
ponent, including the power plant, is best illustrated by a simplified 
example relating to a typical piston-engined air liner with a maxi- 
mum take-off weight of 100,000 lb. In round figures, the aircraft 
structure weighs 30,000 lb., the power plant 20,000 lb. and crew 
and equipment 10,000 lb., giving a total equipped weight of 60,- 
000 lb. The remaining 40,000 lb. is disposable load, to be allo- 
cated between fuel and pay load (passengers and cargo) accord- 
ing to the distance to be flown. 

When flying the maximum distance, with tanks filled to capacity, 
the maximum fuel weight is 35,000 lb., leaving 5,000 lb. for pay 
load. In this case, the pay load, which determines the revenue 
and profit of the operator, is only 5% of the take-off weight and 
it is easily verified that a small percentage decrease of the equipped 
weight produces a large percentage increase of the revenue- 
producing pay load. For example, 10% reduction of power plant 
weight, 2,000 lb., would give a 40% increase of pay load. 

The foregoing applies to an existing aircraft with a fixed struc- 
ture weight. Considering a new design, a reduction of equipment 
weight permits reduction of wing area and structure weight, and 
a lighter and smaller aeroplane requiring less power and fuel can 
be designed for given range and pay load. Reduced first costs (pro- 
portional to weight) and lower operating costs result. 
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Low Fuel Consumption, — It is clear from the foregoing that 
similar benefits derive if the fuel load is reduced by lowering the 
specific fuel consumption of the engine; that is, fuel consumption 
rate per horsepower developed, or pounds per horsepower per hour. 
The benefits resulting from reduction of fuel load may be slightly 
smaller than those obtained from an equal reduction of equipment 
weight for two reasons: first, because the mean aircraft weight is 
higher, and slightly higher power (and fuel consumption) is re- 
quired during the flight; second, because it is possible to arrange 
the fuel tankage in a new aircraft design in such a manner that 
alteration of the fuel load has little effect on structure weight 
Nevertheless, achievement of minimum fuel consumption is an 
important objective, particularly when considering aircraft de- 
signed to fly great distances. 

Interrelation of Weight and Fuel Consumption. — Power 
plant weight and fuel consumption must be considered simultane- 
ously in order to determine the most suitable type of power plant 
for a particular aircraft role. The obvious criterion is the sum of 
the power plant weight and the weight of fuel consumed by the 
engine during a specified time at a specified height, power and air 
speed Different types of power plant may be compared in this 
manner but it should be noted that the method does not include the 
effects of the different engine types on the aircraft configuration 
and performance, and the answer obtained must be regarded as a 
first approximation. Borderline cases must be the subject of de- 
tailed aircraft design studies, to make certain of choosing the most 
suitable engine type. 

Comparison of the turbojet with the piston engine and propeller 
combination provides an interesting example of the interrelation 
of weight and fuel consumption. At a moderate air speed, say 
jloo m p.h., the turbojet consumes fuel at approximately twice the 
rate of the piston/propeller for the same thrust-horsepower but 
its power plant weight is only about one-third that of the piston/ 
propeller. The difference of power plant weight in favour of the 
turbojet is exploited by carrying additional fuel in the jet aircraft, 
thus enabling it to compete with the piston-engined aircraft up to 
at least i,ooo-mi. range at 400 m.p.h. 

Small Size. — “Parasitic drag,” which represents a considerable 
proportion of the total drag of an aeroplane, is dependent on the 
frontal area of the aircraft. It increases as the square of the air 
speed up to speeds in the region of acoustic velocity where it be- 
gins to increase even more rapidly. In addition, changes of frontal 
cross section ( e.g large engine nacelles on thin wings) are a source 
of unwanted drag at high air speeds. 

The engine which can be installed entirely within the aircraft 
contours necessary to house the specified load makes an invaluable 
contribution to the important objective of minimum aircraft 
frontal area. The engine which adds to the frontal area must be 
debited with the concomitant drag increase. 

Altitude Power. — Atmospheric density falls rapidly as alti- 
tude increases, reaching 20% of its sea level value at 44,000 ft. 
As the internal-combustion engine burns an approximately con- 
stant volume of air-fuel mixture in unit time, it follows that the 
weight of air-fuel mixture per unit time and the power extracted 
therefrom vary almost directly with atmospheric density, unless 
steps are taken to restore sea level conditions at the engine induc- 
tion manifold by precompression in a supercharger. 

In the piston engine, the power absorbed in overcoming internal 
friction is appreciable, and is independent of atmospheric density. 
In an unsupercharged engine, therefore, the power available to 
drive the propeller falls more rapidly than the atmospheric density, 
reaching about 9% of sea level power at 44,000 ft. An unsuper- 
charged engine developing 1,000 h.p. at 44,000 ft. would be about 
11 times the size and weight of an engine developing 1,000 h.p. 
at sea level, but if supercharged to 44,000 ft. it would be of rea- 
sonable size and weight. 

In comparison with the piston engine, the gas turbine mass air 
flow falls less rapidly with increase of altitude and its internal 
friction losses are negligible. Furthermore, its mass air flow’ in- 
creases appreciably with increase of air speed. Thus, the turbo- 
prop is able to maintain its sea level power (static) up to 20,000 
ft. at 400 m.p.h. 
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DESIGN PROBLEMS: GASOLINE PISTON ENGINES 

Detonation. — The dominating factor in gasoline engine design 
is a combustion phenomenon termed “detonation.” When detona- 
tion occurs the flame spreads throughout the charge in the cylinder 
at greatly accelerated speed, creating a high-pressure gas wave 
which produces an audible knock, akin to the noise of a ^hammer 
blow on metal, when it reaches the cylinder wall. Mild intermit- 
tent detonation is not serious. Prolonged violent detonation fre- 
quently results in piston failure In a given engine, the tendency 
to detonate varies with the type of fuel used, and detonation may 
be suppressed by injecting water, alcohol or water-alcohol mixtures 
into the induction system. 

With a given fuel, the major factors affecting detonation are 
the air/fuel ratio and the pressure and temperature of the^ com- 
pressed mixture in the combustion chamber. A mixture rich in 
fuel defers the onset of detonation High pressure and tempera- 
ture have the opposite effect In different engines using the same 
fuel, design details, such as the shape of the combustion chamber 
and the relative positions of spark plugs and valves, exert con- 
siderable influence on detonating tendencies. 

Compression Ratio. — Power output and specific fuel consump- 
tion are governed by the engine compression ratio* that is, the 
ratio of the maximum cylinder volume (piston at bottom) to the 
combustion chamber volume (piston at top). High compression 
ratio yields high power and low specific consumption, but it entails 
high pressure and temperature of the air-fuel mixture after com- 
pression and, therefore, increased tendency to detonate The type 
of fuel available thus limits the maximum compression ratio and 
consequently limits maximum power output and minimum specific 
consumption. 

Supercharging. — Supercharging involves the provision of a 
compressor which delivers sir cr air-fuel mixture at a pressure and 
temperature above those of the atmosphere. Although introduced 
originally for the purpose of maintaining sea level pressure in the 
induction manifold at altitude, the principle was extended to pro- 
vide higher manifold pressures in order to increase power output 
and reduce weight/power ratio. 

Increase of manifold pressure and temperature results in higher 
pressure and temperature of the air-fuel mixture in the cylinder 
after compression and increased tendency to detonate. With a 
given fuel, a choice must be made between a high degree of super- 
charge coupled with low compression ratio, and low supercharge 
with high compression ratio. The former yields an engine of small 
bulk with low weight/power ratio and high specific fuel consump- 
tion; the latter choice, a larger and heavier engine with lower 
specific consumption. 

The centrifugal compressor established its supremacy at an early 
stage in supercharging experiments and maintained it thereafter. 
It accelerates the air to high velocity in a radial-vaned impeller 
and converts the kinetic energy into static pressure in a diffuser. 

In many applications the supercharger is mechanically driven 
from the engine crankshaft through a speed-increasing gear. 
Ideally, the drive should provide variable speed in order to avoid 
unnecessary power loss at low altitude, but the added complica- 
tion of a variable-speed drive is not warranted in many cases. A 
concession is often made by providing a two-speed drive. 

The exhaust turbosupercharger is driven by a turbine deriving 
its power from the engine exhaust. In addition to using energy 
which might otherwise be wasted, this method of supercharging 
provides variable-speed drive without mechanical complication. 

Air /Fuel Ratio (Mixture Strength) — The range of ignitable 
air-gasoline mixtures is reasonably wide. For each engine throttle 
setting there is an air/fuel ratio yielding maximum power, and a 
higher ratio (weak mixture) giving minimum specific consumption 
at lower power. Air/fuel ratios below the optimum for power 
(rich mixture) reduce power and increase specific consumption. 

The antidetonating effect of rich mixture is exploited by using 
high manifold pressure to give high power for short period opera- 
tion; e.g., at take-off, when consumption is unimportant. Detona- 
tion limits the use of weak mixture to cruising power, where mini- 
mum consumption is essential Fortunately, the magnitude of the 
effect of air-fuel ratio on detonation 0 is such that an acceptable 
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cruising-take-off power ratio is obtained. 

Equal distribution of both fuel and air to all cylinders is im- 
portant since the air-fuel ratio in the worst cylinder limits the per- 
formance of the whole engine. 

Cooling System. — If the engine cylinders, and particularly the 
cylinder heads, are not adequately cooled the pe r*r~nance deteri- 
orates and engine failure may result. On the e.rec hand, over- 
cooling must be avoided. It is not necessarily beneficial to the 
engine and it entails unnecessarily high cooling system drag. 
Equal cooling of all cylinders must be achieved if one cylinder is 
not to limit performance unduly. 

The relative merits of air cooling and liquid cooling have been 
debated frequently. The fact that both survived in competition 
presents adequate proof that there are advantages peculiar to each 
system. 

The oil used to lubricate bearings, gears, etc., absorbs heat in its 
passage through the engine and must be kept below a maximum 
temperature limit if its lubricating qualities are to be maintained. 
Again, overcooling is undesirable since, in addition to unnecessary 
drag, a film of oil may congeal on the metal surfaces of the cooler 
and eventually render it ineffective. 

PISTON ENGINE TYPES 

Aero piston engines are classified according to cooling system, 
arrangement of cylinders, heat cycle, etc The four-stroke, spaik 
ignition, gasoline cycle predominates to such an extent that its 
use may be assumed unless specifically stated otherwise. Con- 
ventional poppet valves in the cylinder head may be assumed also 
in the absence of a contrary statement. The most popular types 
in the larger engine sizes are the air-cooled radial and the liquid- 
cooled ¥. 

Air-Cooled Radial. — A notable engine of this type was the iS- 
cylinder, two-row, sleeve-valve Bristol Centaurus, descendant of 
the first sleeve-valve engine (Perseus) of 1932. The Mark 662 
operating on 1 15/145 grade fuel develops 2,810 h.p. at 2,900 r.p.m, 
for take-off; 2,405 h.p. at 7 ; 75o ft. and 2,280 h.p. at 16,000 ft., 
in low- and high-speed supercharger drive, respectively, when cruis- 
ing at 2,400 rp.m. It weighed 3,270 lb., giving a weight/power 
ratio of 1,16 lb. per horsepov/er; its diameter was 56.6 in. 

The largest radial engine at mid-century was the four-row, 28- 
cylinder Pratt and Whitney Wasp-Major. Model B.X3 op- 
erating on 1 15/145 grade fuel developed 3,250 h.p. at 2,700 r p.m. 
for take-off; 2,650 h.p. at 6,000 ft.; and 2,300 h.p. at 16,300 ft, 
when cruising at 2,550 r.p.m. It weighed 1.08 lb. per take-off 
horsepower and its diameter was 54 in. 

Liquid-Cooled. W* — -Developed from the World War II Merlin, 
the Mark 620 was an excellent example of the type. It employed 
a very high degree of supercharge necessitating a two-stage, two- 
speed supercharger to obtain the required pressure ratio and a 
charge cooler to reduce the induction temperature. The coolant 
used in both radiator and charge cooler was a mixture of water and 
ethylene-glycol. 

GTIjo Mark 620 gave 1,725 hp. for take-off at 3,000 r.p.m. on 100/ 
130 fuel. For cruising, 1,180 h.p. was obtained at 2,650 r.p.m. at 
10,500 ft; and 1,165 h.p. at 2,850 r.p.m. at 23,750 ft., in low and high 
supercharger gears, respectively. It weighed 1.01 lb. per take-off 
horsepower and its maximum height and width were 43.2 in. and 31.3 
in ^respectively 

Air-Cooled V. — Eight- and twelve-cylinder engines of this type at 
mid-century ranged in power from 1 50 h.p, to 600 h.p. and in weight/ 
power ratio from^.4 lb. to x.4 lb. per horsepower. 

H or S Engines. — This cylinder arrangement was developed in 
both air-cooled and liquid-cooled forms, the largest engine of the type 
being the 24-cylinder, sleeve-valve, liquid-cooled Napier Sabre. The 
Mark 5 Sabre gave 2,565 h p at 3,850 r.p.m. for take-off on 100/13 o 
fuel, for a weight of 0 95 lb. per horsepower. 

In-Line Engine. — This type survived mainly in small four- or six- 
cylinder engines suitable for light aircraft operating on lower-grade 
fuel. At mid-century these ranged m power from 90 h.p. to 380 h.p. and 
in weight/power ratio from 3 o lb. to 1.65 lb per horsepower. 

Flat Engine. — Designed for mounting within the contours of the 
aeroplane wing, the fiat engine virtually consists of two horizontal in- 
line engines operating on a common crankshaft. Engines of the type 
have two, four, six or eight cylinders, are mainly air-cooled and use 
lower-grade fuel. The}’' ranged from 20 h.p. to 320 h.p, at mi d-century 
and from 3,0 lb. to 1.8 lb. per horsepower. 

Two-Stroke Gasoline. — The two -stroke cycle attracted much at- 


tention though the history of aero engines, because of potentially 
greater : . given engine size and correspondingly low weight/ 

power ratio. The type was not brought to fruition in a large gasoline 
engine although small unsupercharged aero engines of 20 h.p. to 60 n o, 
continued to be marketed. These had a good weight/power ratio for 
their size, offset by high fuel consumption. „ 

Diesel Engine. — The low specific consumption achieved by diesels 
in other forms o r t~*~sorrt naturally nt.rzc .ec much attention and 
aero diesels were c.cpec <r_ several countries at various tinies^ The 
most successful, in that it was used in commercial and military aircraft, 
was the sic- cylinder opposed-piston. two-s*roke Junkers Jumo 205C, 
which de.c-oped Czo h p and had a specific cor-suir-pri-r. of 0.38 lb per 
horsepower per hour. Its weight/power ratio of 185 lb. . per horse- 
power, though low for a diesel, was sufficiently high to limit its use to 
lelativelv long-range aircraft. , 

Composite Engine. — The composite engine is a combination o* 
two engines of basically different design ; e.g., a piston-turbine combi- 
nation. Such designs usually aim at higher power and lover specific 
consumption by utilization of the waste heat in die piston engine ex- 
haust. An excellent example of a simple form of composite engine was 
the Wright Turbo -Cyclone 18, which combined the 2,700 h p. R.-3»35° 
with three impulse exhaust turbines delivering power to the engine 
crankshaft through reduction gearing. A 20% increase of power and an 
equivalent reduction of specific consumption was claimed for this ar- 
rangement. 

DESIGN PROBLEMS: TURBINE ENGINES 

The essential components of the aero gas turbine are its compressor, 
combustion chamber (or chambers) and turbine. In the turbojet, f E 
power developed by the turbine just balances the power required to 
drive the compressor, and the engine output is measured in terms of 
a thrust force (pounds weight). In the turboprop, additional power 
is developed by the turbine to drive the propeller, and the output is 
measured in terms of horsepower plus a small residual thrust com- 
ponent. High power (thrust) output and good economy demand high 
compressor and turbine efficiencies and high combustion efficiency 
coupled with minimum pressure loss in the combustion system. 

In contradistinction to the intermittent combustion of fuel at &p 
proximately constant volume in the piston engine, combustion in 
the aero gas turbine occurs continuously at nearly constant pressure. 
The design variables affecting the power output and fuel economy of the 
constant pressure heai. cycle, namely the compressor pressure ratio, 
the maximum cycle tempeiaiure (or turbine inlet temperature) 
the propulsive efficiency of tne power plant at the ey mo;: f/r.\ 

speed anu altitude, are closely interrelated. 

Proptdsive Efficiency. — Propulsive efficiency is the ratio of the 
pc wcr/i '-e:\_yy employed in propelling the aircraft to the nowe** ami- 
able in tne engine. It is a maximum when the difference betweer 
aircraft speed coo yzi velocity is small. In this respect, there is no 
fundament 1 : d r Ic. between the engine-driven propeller and jet 
propulsion 

The propeller employs low jet velocity in relation to aircraft speed 
and therefore attains high efficiency; e.g. } 85% up to about 450 m.p.k 
air speed. Above this air speed the efficiency of the conventional pro- 
peller drops rapidly because of the inefficiency of its blades as airfoils 
at speeds (including rotational component) approaching acoustic 
velocity. At 700 m.p.h. its efficiency may be 50% or less. 

The turbojet employs high jet velocity (1,000 m.p.h. to 1,500 m.p.h.), 
and at 300 m p h air speed its propulsive efficiency is about one-half 
that of the propeller. 

As aircraft speed is increased, the diminishing difference between 
jet velocity and aircraft speed rapidly improves jet efficiency, which 
reaches parity with propeller efficiency at about 550 m p.h. (55%-* 
70%). At 700 m.p.h., jet efficiency is 6s%-8o% compared with 
50% or less for the conventional propeller. These efficiency 

values largely explain the high fuel consumption of .he at low 

air speed and its superiority at high air speed. 

Turbine Inlet Temperature.— High turbine inlet temperature 
in the aero gas turbine yields maximum power, minimum weight and 
minimum frontal area, and, in the turboprop, minimum specific fuel 
consumption. In the turbojet, however, specific consumption increases 
with the increase of turbine inlet temperature unless the compressor 
pressure ratio is raked rimuILmeously. Since material strength prop- 
erties are seriously reduced at high temperature, an increase of turbine 
inlet temperature demancs improved materials for the combustion 
chamber, turbine, etc., or direct cooling of these items, unless engine 
reliability is to suffer. With materials available at mid-century, turbine 
inlet temperatures of 8oo°-85d° C. (i, 47 o°-i, 56 o° F.) were in common 
use. _ 

Pressure Ratio. — For a given value of turbine inlet temperature, 
there is an optimum value of compressor pressure ratio yielding maxi- 
mum power and minimum weight-power ratio. Increase of pressure 
ratio above this optimum value reduces power but ma}' improve 
specific fuel consumption if compressor efficiency can be maintained 
at a high level as the pressure ratio is increased. 

The operating height and speed of the aircraft also affect the optimum 
pressure ratio, and the selection of a pressure ratio and turbine inlet 
temperature in a new engine design normally entails a compromise 
based on the relative importance of engine weight, frontal area and 
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specific fuel consumption in the type of aircraft for which the engine 
is intended. 

TURBINE ENGINE TYPES 

Gas turbine engines are classified according to the type of compres- 
sor used, centrifugal or axial, the centrifugal type being similar in prin- 
ciple to the piston engine supercharger. In the axial compressor air 
is constrained to move along a contracting annulus between a siarion- 
ary casing and a moving rotor, by the action of alternate rows of fixed 
and moving airfoil blades which are mounted radially in the casing 
and rotor respectively. In comparison with the centrifugal compres- 
sor, the axial has lowei frontal area for the same mass air flow (and 
power) and higher compression efficiency at the higher pressure ratios 
necessary^ for irp:c . cd iut. economy. 

Turboprop.' — An example of the type was provided 
by >' _ \ n .\' a Dart, with a two-stage, single-sided compressor 

driven by a two-stage turbine, which also drove the -ropcLo. .r_ j egr 
reduction gearing. The Dart had seven combustion che.ro ere. 
developed 1,400 s.h p. (shaft horsepower) and 365 lb. jet thrust or 
2,340 eh p. (equivalent horsepower = shaft horsepower plus jet thrust 
divided by 2.6), for take-off at 14,500 rpm The Dart weighed 930 
lb., giving it a weight/power ratio of o 6 lb per equivalent horse- 
power; its diameter was 38.3 in. 

Axial Turboprop. — In the smaller sizes, the low frontal area of 
the axial is offset to some extent by the grouping of engine auxiliaries 
around it. Nevertheless, the Armstrong Siddeley Mamba, giving 1,420 
e.hp. for take-off at 15,000 rpm inside 31 in. diameter, provided a 
good illustration of low frontal area. The Mamba was similar to the 
Dart in mechanical arrangement, having a two-stage turbine and six 
combustion chambers. Its weight/power ratio was 0 54 lb. per equiva- 
lent horsepower. 

In the 3,500-e.h.p. Bristol Proteus design length was saved at the ex- 
pense of diameter by grouping the combustion chambers around the 
axial compressor. Even so, its diameter was the same as that of the 
Dart (383 in.) and about 70% of that of an air-cooled radial piston 
engine of equivalent power. The Proteus was noteworthy for its 
“free turbine” arrangement — the first two stages drove the compressor ; 
the final (third) stage was on a separate shaft and drove the propeller 
through reduction gearing. 

The Mamba and Proteus were <dso produced in coupled form; 
that is, two engines driving a coo.t’-s rotating propeller through a com- 
mon reduction gearbox. Coupling is a convenient way of doubling 
power plant output and has the potential advantage of better fuel 
economy at low or medium altitude where part-load specific consump- 
tion may be improved by stopping one engine of the pair. 

An interesting example of a coupled turboprop was the Allison Model 
500, which developed about 5,500 e.h.p. and weighed only 0.48 lb. per 
equivalent horsepower. 

Centrifugal Turbojet, — The influence of the Whittle W.i design 
can be traced in tnc RoFs-Royce Nene of 49.3 in. diameter, with a 
double-sided impehec driven by a single-stage turbine and combus- 
tion chambers. It gave 5,000 lb. thrust for take-off at 12,500 r.p.m. 
and weighed o 35 lb. per pound thrust. This engine was built under 
licence by Pratt and Whitney (Turbo-Wasp). 

Comparable to the Nene but featuring *he rirgR-sHed impeller of 
the piston engine supercharger was the * rcc-'c :•*■.*>/ de HaviUand 
Ghost, power plant of the prototype Comet. It weighed 0.44 lb. per 
pound thrust and had a diameter of 53 in. 

Axial Turbojet. — The General Electric J.47, giving 5.000 lb. 
thrust for take-off at 7,950 rp.m. within 37 in. diameter and weigh- 
ing 0.51 lb. per pound thrust, provided an interesting comparison with 
similar thrust centrifugal turbojets. 

The use of a single annular combustion chamber, pioneered by 
Metropolitan-Vickers in Great Britain, is desirable if full advantage is 
to be gained from the low frontal area of the axial compressor. This 
is illustrated in the Westinghouse J.34> which gave 3,500 lb. thrust for 
take-off at 12,500 rp.m. within 28 in. diameter and weighed 0.39 lb. 
per pound thrust. 

Turbojet with Reheat.-— The turbojet exhaust is sufficiently rich 
in oxygen due to high air-fuel ratios used, to support combustion of 
additional fuel downstream of the turbine, a process termed “reheat” or 
“afterburning.” The absence -.f moving parts downstream of the com- 
bustion zone permits the use of high reheat temperatures, and static 
thrust increases of the order of $0% are theoretically possible. In 
flight the percentage increase of net thrust is doubled at high air speeds. 
Reheat is similar in principle to the ramjet and involves over-all Sight 
specific consumptions two of three times those of the basic turbojet. 
Because of its high fuel consumption reheat is suitable for short period 
operation only. 


OTHER JET TYPES 

Ramjet.— Essentially the ramjet consists of an intake designed to 
convert the kinetic energy of the air to static pressure, a combustion 
chamber and final expansion nozzle. In principle it is similar to the 
turbojet, but the absence of moving parts permits operation at much 
higher temperatures. Because it depends on air speed to obtain the 
necessary pressure ratio, it needs external assistance to reach the de- 
signed operating speed and become self-sustaining. 

There was little factual data available on ramjet performance at mid- 


century Its major advantage is extremely low weight, but it ^qunes 
speeds of the order of 1,500 m.ph. before its specific fuel consump- 
with that of the turbojet with reheat 

Y-a .A J A —Dr 2 -NN *et engine, as developed in Germany, has no 
' ‘c rr ~ n-r " exe'-n for numerous flexible reed valves completely cov- 
-rir.g Dr Nr hAu'is ar.u -a -trolled by pressure fluctuations produced by 
:n v c explosions in the combustion chamber behind them The 

engine is self-starting and, unlike the ramjet, develops static thrust, its 
advantages are low weight and cost, but its specific consumption is 
high (three to four times that of turbojet). As used in the y-x missi e 
its useful life was limited by inlet valve failure to less than two hours. 

Rockets. — The fact that its propellents contain both fuel and oxi- 
dizer simultaneously confers upon the rocket motor the unique a - 
vantage of independence of atmospheric conditions and dhe disad- 
vantage of extremely high propellent consumption . rate, onset to a 
small extent by low engine weight. High jet velocities (3»S°°. m P * 
5,000 mph.) are generated, resulting in low pi opulsive efficiency at 
low air speeds. Clearly, the most efficient use of the rocket motor 
involves extremely high operating heights and air speeds. 

Solid propellent rockets were used extensively m World War II, 
to assist the take-off of highly loaded aircraft This is a special case 
in which the n^o^^^erl weight is consumed befoie the take-off is com- 
pleted and : .e e - r. of fixtures may be jettisoned. Rather 

similar considerations apply to the suggested use of rockets for climb 
boost on turbojet-engined aircraft. 

Liquid propellent rockets were used as the sole propulsive unit in 
.ji'oti r.::*cra:t, notably German interceptor-fighteis and the expen- 
mental U.S. Bell X i, which was reported in 1949 to have exceeded 
acoustic velocity. The Walter 109-509*-^ 1 motor of the ME 163 
weighed 370 lb. and gave 3,740 lb, thrust for a specific propellent con- 
sumption of 20 6 lb per hour oe 1 ** pound thrust. The propellents were 
80% hydiogen peroxide (exicuzer, aod a fuel mixture of 57 parts 
methyl alcohol, 13 parts water and 30 parts hydrazine hydrate— the 
latter to produce spontaneous ignition in the combustion chamber. 
The Reaction Motors 6 ,ooq-C 4 motor of the X.i, weighed 380 lb and 
gave 6,000 lb. thrust for 17.2 lb. per pound thrust per hour specific 
consumption. The propellents were liquid oxygen and 75% ethyl alco- 
hol. 

Many possible combinations of chemical substances were suggested 
for rocket motors to reduce propellent consumption and — neater 
safety. The monopropellents, containing both fuel u.'js o' in a 
single substance (£ s > hydrogen peroxide and nitromethane), are of 
cie o mfivo in rHrprHfm n f PTftfttef SlHlDlicitV. 


FUELS AND LUBRICANTS 

The most significant of many requirements common to all aero 
engine fuels are high calorific value, low freezing point and low volatil- 
ity. They must also be relatively free from harmful impurities. 

Calorific value is a measure of the heat energy released by combus- 
tion, and high calorific value yields low specific consumption. Hence 
the extensive use of hydrocarbon fuels derived from petroleum. 

The freezing point, defined in terms of wax deposition, which may 
clog filters, etc . in the fuel system, is usually specified as not higher 
than — 6o° C. (~-y6° F.). 

Low volatility reduces the likelihood of fire if fuel is accidentally 
spilled over hot surfaces ; e g. f during a crash landing. 

‘ Gasoline. — The two most important characteristics of gasoline fuels 
are volatility and detonation resistance. Volatility affects the com- 
bustion process, particularly when operating at low air temperatures. 
High volatility aids siar: ng while low volatility may initiate rough 
running and adversely affect; piston engine specific consumption. On 
the other hand, highly volatile fuel may “boil” in the aircraft tanks at 
altitude with consequent loss of fuel vapour through the tank vents 
and interruption of the fuel flow to the engine resulting from vapour 
locking in the fuel system. 

The antidetonating qualities of gasoline fuels are determined by 
comparative testing against reference fuels of known detonations re- 
sistance in a standard test engine. The test procedure covers air/fuel 
ratio effects, and fuels are graded by awarding performance numbers; 
e g,, 1 1 5/145 grade, indicating relative detonation resistance weak/ rich. 
Single grading numbers of 100 or lower (e.g., 87 octane) derive from 
an earlier test procedure which compared a given fuel, at one mixture 
strength only, with blends of iso-octane (high detonation resistance) 
and heptane (low detonation resistance), octane number being simply 
the percentage of iso-octane in the iso -octane-heptane blend of equiva- 
lent detonation resistance. The limit of the octane scale is 100 cor- 
responding to 100 performance number. 

Tetraethyl lead (T.EX.) is extremely effective in raising the detona- 
tion limit of most hydrocarbon fuels. Its use introduces extra design 
problems in high-duty engines, but the results achieved fully justify the 
additional design effort. 

Turbine Fuels. — With minor mechanical modifications the aero 
gas turbine can be adapted to burn a variety of hydrocarbon fuels 
ranging from diesel oil to low specific gravity gasoline. The optimum 
fuel is that giving the highest specific gravity (and calorific value) con- 
sistent with a freezing point of — 60 0 C. or thereabouts and low 
volatility. In the absence of a detonation problem on the gas turbine, 
these requirements are not incompatible and are met by a fuel similar 
to the vapourizing oil used in farm traefors, etc. 



242 AEROLOGY— AERONAUTICS 


Lubricants.- — The aero piston engine demands a high -viscosity oil 
because of the high loadings of its bearings and prope’ler i eduction "gear 
teeth, both reduced to minimum proportions to achieve low weight 
The change of oil viscosity with temperature should be small to avoid 
engine starting troubles at low temperatures. 

Turbojet engines normally use ball anc roller bearings and operate 
on thinner oil, with consequent alleviation of the low-temperature start- 
ing problem. 

The turboprop demands a compromise between the requirements of 
its ball and roller main bearings and its reduction gearbox 

Bibliography —M. J. B. Davy, Interpretive Hhlory of Flight 
(1948), Leonard Bridgman (ed.), Jane’s All the World’s Aircraft; 
C. F Taylor and E. S. Taylor, The Internal Combustion Engine 
(1938) ; E T. Vincent, Supercharging the Internal Combustion Engine 
(1946); F. W. Godsey, Jr., and L. A. Young, Gas Turbines for Air- 
craft (i949)> George P. Sutton, Rocket Propulsion Element v (1049). 

(R. H. W ) 

AEROLOGY, AEROLOGIST. In general, words denot- 
ing respectively the study of the atmosphere and one who is an 
expert in that study, hence synonymous with meteorology (q v.) 
and meteorologist. Frequently, however, and particularly among 
professional meteorologists, these terms are used with exclusive refer- 
ence to the upper air But this use gradually declined in the United 
States because after 1917 in the US. navy aerology has been the 
official term for the science and practice of meteorology, including 
weather forecasting. Navy weather officers are aerologists. 

(R. G. Se ) 

AERONAUTICAL ARTICLES. The subject of aeronau- 
tics is treated in several series of articles Under Flight (Natu- 
ral), will be found a study of birds’ flight. From this readers can 
pass to a general survey of artificial flying under Aeronautics 
and Aviation, Civil. Famous flights are discussed under Trans- 
oceanic and Trans-Continental Flights. 

The navigation and development of the balloon, and its trans- 
formation into an airship, can be studied in the articles Balloon ; 
Airship; and Airship Sheds. Heavier-than-air dying machines 
are treated in the articles Aeroplane; Biplane; Monoplane; 
Helicopter; Ornithopter; Gyroplane; and Aileron. 

Flying machines capable of alighting upon water are dealt with in 
the article Seaplane; in this connection the article Aircraft Carriers 
studies an important factor in the application of flying machines to 
naval warfare The question of aircraft terminals and accommodation 
is treated in the articles Aerodrome and Airship Sheds. For engine 
details see the articles Aero Engines ; Internal Combustion Engines ; 
and Airscrew. The practical navigation of aircraft and their employ- 
ment for various purposes can be studied in the articles entitled 
Aerial Navigation, and Aviation, Civil. There are special articles 
on the Parachute ; Aerodynamics ; and Aerial Law. 

AERONAUTICS. The record of man’s attempts to fly goes 
back into the remote past. The story of Icarus is a myth founded 
perhaps on some early failure to imitate the birds. Leonardo da 
Vinci thought and wrote about it, and there are some references 
to the subject in the works of Francis Bacon. In 1617 Fleyder 
of Tubingen lectured on flying; while in Italy, again, in his book 
De motu animaliwn (1680), G. A. Borelli discussed the question 
in connection with the strength of man’s muscles and came to the 
conclusion that such flight was impossible. 



Fns. I. — PENAUD'S HELICOPTER OR SCREW MODEL 'BUILT IN 1872 MOST 
OF THE PIONEERS IN AERONAUTICS DIRECTED THEIR ATTENTION TO THE 
CONSTRUCTION OF MODELS CAPABLE OF VERTICAL FLIGHT 

Early History of Artificial Flight.— We are here concerned 
mainly with the flight of bodies heavier than air; for the early 


history of airships see Balloon and Airship The first attempts, 
limited in all cases to the flight of models, were generally based 
on the endeavour to imitate the action of a bird’s wings Sir 
George Cayley, however, in 1796, constructed a tiny helicopter in 
which two windmills made of gull feathers were caused to revolve 
about a vertical axis. Figs. 1 and 2 illustrate two models due to 
Penaud, constructed in the early ’70s of the 19th century; in the 
first of these the motive power is obtained from a screw driven b> 



FIG 2 — PENAUD’S SECOND MODEL, WHICH WAS PROPELLED BY A SCREW 
AND SUSTAINED BY A HORIZONTAL FLEXIBLE WING PENAUD’S SUCCESS 
OVER OTHER SIMILAR MODELS WAS LARGELY BECAUSE OF THE INVENTION 
OF WHAT HE CALLED AN AUTOMATIC RUDDER, WHICH WAS A SMALL WING 
PLACED AFT OF THE MAIN WINGS 

the torsion of an India-rubber cord; in the second an attempt is 
made to imitate the action of a bird’s wings. W. S. Henson and 
J. Stringfellow in 1842 had already constructed models in which 
the supporting force was obtained from the wings while the motive 
power came from a screw, and from that time on some of the 
fundamental principles underlying flight began to be more gener- 
ally recognized. 

Early Mechanical Machines.— -Early experimenters learned 
that a flat rectangular plane, when moved edgewise through the air, 
could develop a vertical “lift” as a result of the pressure of the air 
on the surface. They also learned that the resistance to forward 
movement, or “drag,” could be overcome by the use of a propeller. 
If an engine of sufficient power and low weight could be devised, 
it became apparent that a flat surface, or “wing,” could be made 
to move fast enough through the air to enable it to support the 
combined weight of the wing, engine and propeller and a human 
occupant. It was on principles such as these that a steam-engine 
powered machine was patented by Henson in 1842 and the first 
steam-powered model was successfully demonstrated by String- 
fellow in 1848. Stringfellow, in 1868, exhibited at the Crystal 
palace a model for which he received a prize of £100. Samuel P. 
Langley, of the Smithsonian institution of Washington, D.C., 
worked on similar lines. It had been realized by this time that 
greater lifting power could be obtained by shaping the supporting 
surfaces; i.e., by giving them a convex shape on the upper side and 
a concave on the lower. In 1896 a steam-driven model flew for 
a distance of about one-half mile along the Potomac river near 
Washington. At a later date Langley built a large machine which 
was intended for passengers. It was fitted with a remarkably light 
steam engine designed by Charles M. Manly and driven by two 
propellers; this was launched into the air from a vessel in the 
river. On each of the two occasions in 1903 on which it was tried, 
something went wrong with the launching arrangements, and the 
machine was wrecked. Another early machine was that of Sir 
Hiram Maxim; this too was damaged in a trial in 1894. 

Gliders.— Meanwhile, it had been realized that before success 
was reached more knowledge as to the conditions of balance in the 
air was necessary and, further, that much could be learned by 
the use of gliders depending for their support on natural air 
currents. 
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Table I 


Year 

Experimenter 

Tip 
to tip 
(feet) 

Surface 

(square 

feet) 

Weight 

(pounds) 

Pounds 
per squaie 
foot 

Speed 
per hour 
(miles) 

Maximum 

flight 

(feet) 

Motor 

Horse- 

power 

Pounds 
sustained 
per horse- 
power 

1879 

Tatin 

6.2 

75 

3.85 

0.51 

18 

100? 

Compressed air 

0.03 

no? 

ISOS 1 
1889/ 

Hargrave (No. 16) 

55 

26 0 

5.00 

0 19 

10 

343 

a a 

0.06 

79 

^93 

Phillips 

22 0 

1360 

402 00 

3 00 

28 

500? 

Steam 

5.6 0 

72? 

1894 

Maxim 

500 

4,000 0 

8,000 00 

2 50 

36 

300? 

it 

363.00 

28 

1896 

Langley 

12 0 

70 0 

30 00 

0 43 

24 

4,000 

tt 

1. 00 

30 

1897 

Tatin and Ritchet 

21 0 

86 0 

72 00 

0.83 

40 

460 

a 

1.33 

55 

1897 

Ader 

490 

270 0 

1,100 00 

4.00 

So? 

100? 

u 

40.00 

27 

1895 

Lilienthal 

230 

I 5 I 0 

220 00 

1 46 

23 

1,200 

Gravity 

2.00 

no 

1896 

Pilcher 

230 

170 0 

200 00 

1 17 

25 

900 


2.00 

100 

1896 

Chanute 

16 0 

135 0 

178 00 

1.31 

22 

360 

u 

2.00 

89 

I906 

Santos-Dumont 

390 

560 0 

550.00 

0.98 

22.26 

2,900 

Gasoline 

50.00 

23 

I908 

W. Wright 

41 0 

650.0 

1,10000 

1.70 

37 

295,000 

u 

24.00 

46 


Experimenters, suspended from wings, jumped from natural or 
artificial heights and allowed the wind to carry them through the 
air. Otto Lilienthal, in Germany, who first showed the advantage 
of curving flat surfaces, was killed after making more than 2,000 
safe flights in which he endeavoured to maintain his balance by 
shifting his position relative to the wings. Octave Chanute, in the 
United States, made the surfaces of the aeroplane movable, and 
constructed a number of machines. 

The Modem Era.— Wilbur and Orville Wright, of Dayton, 0 ., 
began their epoch-making work in 1900 with gliders. They intro- 
duced two great improvements: (1) the elevator, or horizontal 
rudder for steering the machine in the vertical plane, which they 
placed in front of the main planes (in nearly all modern machines 
it is attached to the tail) ; and (2) the flexing of the rear edge of 
the main planes to vary the lift on either or both at will and thus 
maintain the balance in the air. A gasoline motor driving a pro- 
peller was added in 1903. In 1905 they made 45 flights, in the 
longest of which they remained in the air for one-half hour and 
travelled 24% mi. A little later, 1906, Alberto Santos-Dumont 
constructed a machine L: which he flew a distance of about 250 yd. 
in 21 sec. 

In 1908 Henri Farman, at Issy-les-Moulineaux, Fr., made a 
circular flight of 1 km. and on Sept. 29 he covered 24^ mi. in 42 
min. Meanwhile, the Wrights had continued their work at Day- 
ton. On Sept. 12, 1908, Orville made a flight of 45 mi. in 1 hr. 
14-J min. ; but a few days later he had an accident in which he was 
seriously injured and his passenger was killed. Wilbur Wright, on 
Sept. 21, 1908, at Le Mans, Fr., beat all previous records by a 
flight of 56 mi. in 1 hr. 31 min. 25! sec. On Dec. 31 he remained 
in the air for 2 hr. 20 min. 23 sec. These great advances had been 
rendered possible by the improvement of the gasoline engine. 

Table I gives some details, approximately correct, of the prin- 
cipal experiments made with flying machines from 1879 to Wilbur 
Wright’s flight in France. 

In 1909 a number of notable flights were made, several of them 
in monoplanes. On July 25 Louis Bleriot crossed the English 
channel from Calais, Fr., to Dover, Eng., and later H. Latham 
nearly achieved the same feat. In November Farman covered a 
distance of about 134^ mi. in 4 hr. 17 min. 53 sec. 

From this time progress in the development of improved flying 
machines and the accomplishment of record-making achievements 
was enormous. World War I and the postwar years witnessed the 
successive progress of aviation as a “wondrous freak,” then an 
implement of destruction in war and finally a useful means of 
human transportation. The external form of the machine also 
underwent marked changes from the fragile “boxlike” structure 
of sticks, paper and wire, through the biplane era of World War I 
to the sturdy, multiengined, all-metal monoplane transports. The 
toy models of Henson and Stringfellow were replaced by machines 
weighing 300,000 lb. or more and having ranges of more than 
5,000 mi. Jet-powered fighter aircraft developed shortly after 
World War II were capable of speeds of more than 500 m.p.h. 
while research aircraft at mid-2oth century had proved the feasi- 
bility of human flight faster than the speed of sound. (See also 
Trans-Oceanxc and Trans-Continental Flights.) 


THE SCIENCE OF AERONAUTICS 

Early Experiments. — Even before 1909, the practical begin- 
ning of the era of aviation, experimenters had made remarkable 
progress in understanding the classic principles of fluid resistance 
and motion The philosophical papers of Sir Isaac Newton 
(1642-1727), Jean Bernoulli (1667-1748), Jean le Rond d’Alem- 
bert (1717-83), Leonhard Euler (1707-83), Osborne Reynolds 
(1842-1912) and many other physicists advanced fundamental 
laws of fluid resistance which were basic to modem aerodynamics 
theories. 

Still, much more had to be learned of the laws relating to the 
flow of air around aeroplanes in motion, the form and shape of 
aerodynamic bodies, the proper dsnensioning, proportioning and 
location of wings and control surfaces and the most efficient 
method for propulsion. Experiments in aerodynamics had been 
made by Langley in iSgx. A. F. Zahm at a later date (1902-03) 
had measured the air velocity, pressure and friction on surfaces 
of various forms. Sir Thomas Stanton, at the National Physical 
laboratory, Teddingcon, Eng., had experimented on the resistance 
of surfaces in a current of air and the pressure of the wind on 
plates. F. W. Lanchester, in his Aerodynamics , had described 
similar measurements. Lord Rayleigh, in various papers of great 
importance dating from 1876, had discussed questions of the 
resistance of fluids and in 1899 contributed to the Manchester 
Memoirs a paper on the mechanical principles of flight; but no 
organized attack on the questions raised by the flight of a body 
neavier than air had been made. 

Government Sponsorship of Aeronautical Research.— As 
early as 1909 governments recognized the importance of concerted 
and co-ordinated effort in the field of aeronautical research to 
maintain leadership in aviation. England in 1909 established at 
the National Physical laboratory an advisory committee for aero- 
nautics. Work of a similar character was in progress elsewhere; in 
Germany at Gottingen, under L. Prandtl; in Russia at Koutchino, 
where D. Riabouchinsky was director. In the United States on 
March 3, 1915, congress established the National Advisory Com- 
mittee for Aeronautics (NACA) for the supervision and direction 
of the scientific study of the problems of flight. From the labora- 
tories of these nations came scientific data upon which aeronau- 
tical engineers came to rely for the design of new planes. 

The Wind Tunnel.— In studying the forces to which aircraft 
are subject in flight, mathematics alone is of little help; the 
dynamics of the air are too complex for reliable results and re- 
course must be had to experiment. To carry a given weight, how 
large must the wing be; what speed, shape, angular setting, etc., is 
needed? How should body and tail surfaces be placed, shaped 
and positioned for best results? How can speed, range, control- 
lability and stability be predicted accurately prior to construction 
to ensure satisfactory results? Such are some of the questions of 
aerodynamicists. These and many others are quickly answered 
by testing models in a wind tunnel. 

Wind tunnels are designed to produce a high-speed, steady flow 
of air through the test section, or throat, where the model is 
located. Thus, instead of passing through the air as does the full 
scale aeroplane, the model is stationary, with the air stream pass- 
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Fig 3. — THE 24 -FT WIND TUNNEL AT THE ROYAL AIRCRAFT ESTABLISH- 
MEN?, SHOWING AEROPLANE IN POSITION ON MAIN BALANCE 

ing over it, making it relatively easy to explore the airflow stream- 
lines over the model and measure its lift, drag and balancing 
forces. The model is also arranged so that it can be pitched to 
various angles with relation to the horizontal air stream; for air- 
foils this angle is known as the angle of attack. 

Wind tunnels are of various kinds, shapes and sizes; small tun- 
nels testing models of approximately ten-foot span at ioo m.p.h. 
air speeds are available at most aeronautical engineering institu- 
tions. Large-scale, subson> and supersonic speed wind tunnels 
are mostly available only to j-o eminent laboratories because of 
the cost of construction and ope:v\’o:\ (See also Aerodynamics.) 

Measurements of model forces h; " T : d tunnels, lift (L), drag 
(D), moments (M) and centre of pi assume (C.P.) are usually 
determined for a complete range of crudes of attack and are 
plotted in the form of airfoil characteristics charts; these are of 
utmost importance to the aei odynamicist in calculations of the 
full-scale aeroplane. (See Fig. 4.) 



Fig. 4. — FORCES ACTING ON AN AIRFOIL IN AN AIR STREAM 


Airfoil Characteristics* — -“Airfoil section” is the technical 
name given to the curved-surface cross section of the wing. Its 
length is the chord (C); the width is its thickness (t). Airfoil 
sections have a long history of development from the early flat 
plate to the modem efficiently cambered sections. Fig. 5 shows 
the evolution of airfoils. 

Variation of shape/ curvature of upper and lower surfaces 
thickness, shape of nose and trailing edge, all have important and 
varying elects on the lift, drag, moment and airflow over the wing. 
For slow-speed planes of 150 m.p.h. or less, thicker sections offer 
good lift at high angles of attack and permit low landing speeds. 
They also have ample space for light-weight internal structures. 
High-speed planes need thinner wings for low drag. Specially 
designed thin, sharp, nose sections are desirable for supersonic 
speed planes to offset air compressibility shock problems. 

So long as the angle of attack remains constant, the lift, drag 
and moment are approximately proportional to the product of the 
density of the air, the square, of the speed and the area of the wing 


on which it acts; so we may write: 

L~Clp/2$V % 

B~Cdp/2$V* 

M — CmCp/vSV 2 

where Cu Cz> and C M are known as airfoil aerodynamic coef- 
ficients; p is the air density (at sea level o 002378 slugs per cubic 
foot), S the area of the wing and V the air speed. 
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Fig. 5 — EVOLUTION Or THE MODERN AIRFOIL SECTION 


From the wind-tunnel balances L, D and M are measured for a 
range of angles of attack; the three coefficients can then be cal- 
culated from the three equations. The results are then plotted 
in the form of curves, known as airfoil characteristics charts, 
an example of which is shown in fig. 6. 

It is from curves such as these that the weight, speed and other 
performance characteristics of the aeroplane are computed. 

Scale Effect,— Before applying wind-tunnel model data to a 
full-scale plane, scale effect corrections are necessary. Since the 
full-scale plane may be from ten to many times larger than the 
model, and since air speeds may be three times or more greater, 
and air density can vary, how can one step from wind-tunnel 
results to the actual plane? Dimensional theory shows that, 
compressibility aside, equivalent conditions are met if VLp/p 
(called Reynolds number) of the model and full-size body are 
equal; where V is the air speed; L is a convenient linear dimen- 
sion; p is the air density and the viscosity coefficient of air. 
Practically this means that since the model is small, the wind-tun- 
nel test ^peed must be proportionally increased; for a one-tenth 
scale model a speed of about ten times the plane speed would 
be needed. This is impractical but the situation is easily remedied 
by the application of empirical corrections obtained from a series 
of tests run on other comparable bodies at varying Reynolds 
numbers. When such corrections are made to the drag curve, the 
slope of the lift curve and the maximum lift coefficient, it can be 
said that conditions for the full-size plane have been met. 

Compressibility Effects. — As air speeds increase to more than 
400 m.p.h.. wind-tunnel data must be further corrected for the 
change in air density resulting from its being compressed at 
such speeds. The magnitude of corrections needed increase with 
the ratio V/v (called Mach number, M); where V is the plane 
speed and v is the speed of transmission of sound in air. Experi- 
ments show that uft curve slope increases, maximum lift de- 
creases and drag coefficients rise rapidly as the Mach number 
approaches 1. 

At the speed of sound, or M — 1, tremendous changes occur to 
the condirions of airflow around airfoils and bodies. This is called 
the sonic region. Compression shock waves originate at this 
speed which produce tremendous changes of lift, drag and 
moment. By mid 20th century no mathematical theories had 
yet been developed to predict accurately the exact effects; re- 
course was made to sonic and supersonic wind-tunnel testing. 

Stalling and Spinning.— *Fro::i Rg. 6 it will be noted that as 
the angle of attack of the airfoil increases, a point is reached where 
the lift coefficient, C L , suddenly falls; at this instant the plane 
can no longer maintain flight; its wings lose lift and it must pitch 
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EARLY DEVICES OR PLANS FOR 

1. Leonardo da Vinci’s conception of a flying machine 1500. The wings or 

“oars” were to be operated by a system of stirrups or pulleys 

2. Francesco de Lana’s flying boat, conceived about 1650. The plan was 

to attach a boat with sails to four large copper balls from which the 
air had been exhausted 

3. Combination of helicopter and aeroplane planned in 1809 by Sir George 

Cayley, spoken of as the father of British aeronautics 


FLYING MACHINES, 1500 to 1843 

4. The “Eagle,” designed by Comte de Lennox in 1834 in collaboration 
with Le Berner; dimensions 130 feet by 35 feet with a lifting power 
of 6,500 pounds 

5 Hand-driven propeller type navigable balloon experimented with in 1S16 
by Sir George Cayley 

6. Henson’s “Aerial” steam carriage, designed in 1842. The extensive 
supporting structures occupied a nearly horizontal position, and it was 
equipped with a 25-h.p. steam engine, but it never left the ground 
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NINETEENTH CENTURY EXPERIMENTAL 

2. Stringfel low’s aeroplane, built In 1848, the first model aeroplane to fly 

2. BelPs patent locomotive navigable balloon, 1850; an early attempt 

at a semi-rigid dirigible with two hand-driven propellers 

3. Thomas Moy’s Aerial Steamer, 1874, which was fitted with a 3 h.p. 


NAVIGABLE BALLOON AND AEROPLANES 

steam engine but succeeded in rising only a few inches from the ground 

4. Chanute’s Glider, 1903. In experimenting with this and other forms 
of engineless aeroplanes, Octave Chanute made over a thousand glides 
without accident 
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downward with the sensation of falling; it is said to be stalled. 
All airfoils have this common fault. The violence of the stall, the 
behaviour of the plane immediately after stalling and the recov- 
erability afterward are of extreme importance. From his knowl- 
edge of the shape of the lift curve, the engineer can properly 
proportion the wing, design twist into the wing, shape the wing 
tips, sweep the wing and provide stall-warning characteristics as 
needed to obtain the right stalling performance. 

Since a large proportion of accidents arise from stalls close to 
the ground a well-designed plane will develop an unmistakable 
warning buffet, or shake, just preceding the stall; it will stall 
with the nose pitching downward only slightly so that very little 
altitude is lost and it will not roll to one side or go into a spin. 
Such a plane is known as “spinproof 55 

Spins occur after wing stall is reached if the plane is allowed 
to fall off and roll at the same time. Quickly thereafter it develops 
into a steady gyrational descending motion about a vertical axis 
of rotation somewhere ahead of the nose. Altitude is lost rapidly 
and recovery from the spin must be quickly effected to avert a 
crash. Many such accidents did occur until it was learned that 
proper positioning of tail surfaces, their shapes, sizes and loca- 
tions of control surface were important for good spin-recovery 
characteristics. Planes can be so designed that they can be pulled 
out of a spin by simply centring all controls; when rotation ceases, 
recovery is completed by pulling out of the dive attitude which 
follows. 

Landing Speed.— -The plane must, on approach to a landing, 
be slowed down by increasing the wing angle of attack; this is 
done by pulling back on the elevator control, thus raising the 
nose. The slowest speed at which the plane can maintain steady 
flight in this approach is called the landing speed. This speed 


can be computed from the equation: 

I ; w 

V min. = \ r X -tt 

\ pCb max. *3 

where Cl max. is the maximum airfoil lift coefficient and W /5 is 
the wing loading; i.e. f weight divided by wing area. 

It is desirable to have V nun. as low as possible for ^sa e y 
reasons; for a conventional light plane where Cl max. is 1.3 S 
and W/S is 12 lb. per square foot the landing speed would be 

59 m.p.h. t ... 

Reduction of landing speed to a lower value is possible only 11 
W/S is decreased ( i.e ., decrease the plane’s weight or increase 
the wing area) or Cl max. is increased. The latter is the more fea- 
sible, through three means: (1) use of leading edge slots; (2) 
use of trailing edge flaps; and (3) cr.crczwg or removing the 
layer of air on the top surface of tie what is termed 

boundary layer control. The trailing edge flap is most familiar; 
however, all these methods, in common, delay the breakdown 
of airflow over the wing at the normal stall angle so that much 
higher values of Cl max. can be achieved. 

A flap added to the wing of the example above could develop a 
C L max. of 2.0 with a resultant drop in landing speed to 48 m.p.h. 

Performance. — Similarly, other important characteristics of 
the plane can be computed by using fundamental aerodynamic 
laws. Space does not permit going into all of these, but a few of 
the more important performance characteristics so determined are 
mentioned. 

Speed — Engine thrust must overcome the total drag of wing, 
struts, body, tail surfaces, etc. The maximum speed can be com- 
puted by equating the power available from the engine to the 
power absorbed to overcome total drag. 

Climb and Ceiling . — The ex- 
cess of power available from the 
engine over that required for 
level flight at a particular speed is 
the amount of energy available for 
climb, which is the rate at which 
the altitude is increased, expressed 
in feet per minute. As the altitude 
is increased, the rate of climb de- 
creases; at that altitude where it 
becomes zero, the absolute ceiling 
of the aeroplane is said to have 
been reached. 

7 >ange . — Range can be deter- 
mined by computing the power 
required for the given speed of 
flight times the engine specific fuel 
consumption (pounds per horse- 
power per hour) and the quantity 
of fuel available. 

Stability.-— It is well to con- 
sider -what is meant by stability as 
applied to an aeroplane. Imagine 
that by some means— a sudden 
downward gust, for example — the 
motion of the plane is disturbed 
and the nose takes a downward di- 
rection. 

If the pilot does nothing to 
counteract this, one of two re- 
sulting actions will occur. In a 
properly designed aeroplane the 
nose will automatically rise and 
after a few successively decreasing 
pitching oscillations it will, since it 
is stable, resume level flight of its 
own accord. Any disturbance in 
roll or yaw will similarly die out. 
On the other hand, an unstable ma- 
chine will increase in oscillation, 
the nose rising and falling in in- 
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Airfoil*. NACA 23012 R.N.: 3,170,000 

SIZE: 5*x30" Vel. (ft./ sec.) : 68.8. 

Pres. (st’ND atm.); 20.6 Date: 2-14-35 
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ANGLE OF ATTACK, a (DEGREES) 

BY COURTESY OF THE NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

FIG. 6 —AIRFOIL CHARACTERISTICS OF NACA 23012 AIRFOIL, SHOWING THE EFFECT V QF SCALE ON MAXIMUM 
LIFT COEFFICIENT AS SHOWN BY CHANGE IN THE REYNOLDS NUMBER 
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ci easing amplitude, to such an extent as to become dangerously 
violent. It is not possible here to discuss the conditions necessary 
for stability; this requires a knowledge of a number of quantities 
known as stability derivatives which can be determined by suitable 
experiments in a wind tunnel. 

An inherently stable, plane will, when set on a course, try takeep 
it; this is an important characteristic since, lacking stability, 
safety is impaired, accurate navigational and blind flying im- 
possible and strain of flying on the pilot intolerable. 

THE AEROPLANE 

As treated herein, classification and subdivisions under impor- 
tant subject headings are a necessary preliminary for an adequate 
and brief presentation of the science of design, use and operation 
of .aeroplanes. The separate article Aeroplane contains a de- 
tailed account of many essential design considerations, including 
flight and performance features. 

Components. — The essential components of all aeroplanes are: 
(1) wings or lifting surface; (2) stabilizing and control surfaces; 
(3) fuselage, or body, housing occupants; (4) propulsion system, 
engines and propellers; (5) landing gear (/ e,, wheels, skiis, water- 
tight hulls or seaplane floats) ; and (6) equipment, instruments 
and control devices. 

The wings support the machine. They are carefully designed 
for minimum aerodynamic drag, good stalling characteristics (see 
above), low landing speeds and use of efficient light-weight struc- 
tural materials. Steady motion in flight is achieved by a vertical 
tail surface (fin), a horizontal tail surface (stabilizer) and the 
effective dihedral angle of the wings. Small hinged planes, oper- 
able by the pilot, are attached to the rearward edges of these areas 
to obtain controllability: a rudder , attached to the fin, which 
guides the aeroplane horizontally ; an elevator, which causes the 
craft to dive or climb, attached to the horizontal stabilizer; and 
ailerons, which produce a rolling motion of the craft by changing 
the angle of the incidence of the wing and are hinged along the 
rear edge of the wing. When moved, the aileron causes a loss or 
gain in lift on one wing with respect to the other, thereby allow- 
ing the pilot to rock the plane at will. The fuselage housing the 
pilot and passengers is most frequently a shell-like structure re- 
sembling an elongated streamline body. It contains the pilot’s 
cockpit, which includes all flight and engine controls, radio, instru- 
ments and navigation equipment. 

The propulsion system (see Aircraft Propulsion, below) pro- 
vides thrust to overcome air drag and thus achieve forward speed. 

Landing gears are essential for take-off and landing purposes. 
On land- and amphibian planes they usually consist of wheels 
and tires mounted at the end of extensible shock-absorbing struts. 
To reduce air drag it is customary to retract landing gears into the 
body or wings in flight. On flying boats and seaplanes the bottom 
surface of the landing structure is carefully shaped and propor- 
tioned to provide good hydrodynamic characteristics as regards 
handling and control characteristics, absence of tendency to por- 
poise and minimum “hump” speed; i.e., that speed where the hull 
rises in the water, its resistance drops rapidly and skimming on 
the water surface is started. 

Types of Aeroplanes. — Aeroplanes are customarily described 
with reference to operational use, wing arrangement, propulsion 
means, type of landing gear, etc. 

Landplanes operate from airports, seaplanes and flying boats 
from sheltered water areas; amphibians operate from either water 
or land but have retractable landing wheels making it possible for 
the pilot to take off and land on water or an airfield. Skiis are 
sometimes installed on landplanes to convert them to skiplanes 
for operation on snow and ice. Tricycle-type landplane landing 
gears have a front wheel located on the nose of the fuselage, allow- 
ing the aeroplane to remain in a level attitude on the ground. A 
tail-wheel-t ype aeroplane uses a wheel at the tail end of the fuselage 
requiring the plane to be in a “tail-low” attitude while at rest. 

Aeroplanes with one main wing are called monoplanes ; two 
wings, one above the other, biplanes. A tailless monoplane is 
called a flying wing Canard monoplanes have the tailplane ahead 
of the main wing. The location of the monoplane’s wing vertically 


with respect to the fuselage designates it as a low-wing , mid-wing 
or kigh-wing, the mid-wing having the wings so attached to the 
fuselage as to seem to pass approximately through the middle 

Aeroplanes are either propeller driven or jet powered Single- 
engine planes have one engine, usually in the nose of the fuselage 
Multiengined aeroplanes employ two or more engines, disposed 
symmetrically on each side of the fuselage. 

Development and Utility. — Space permits only a brief treat- 
ment of some major factors governing the development and use 
of modern aeroplanes Four essential elements are considered 
(1) safety; (2) speed and comfort; (3) reliability of service; and 
(4) special purpose. A discussion of each follows. 

Safety. — Aeroplane designers are acutely conscious of safety 
requirements, calculations and thorough strength testing of all 
structural components are conducted for the maximum possible 
air and landing loads. Numerous tests are made of power plants, 
control systems, instruments, pressurization systems, fire detec- 
tion and control procedures, etc. Finally, thorough flight tests are 
completed to prove the safety and reliability, even to the extent 
of simulating emergency conditions such as failure of vital con- 
trol systems, loss of engines and entry into icing conditions. 

Air-line operators also have thorough training and check-up 
programs to ensure the competence of pilots, flight engineers, 
navigators and mechanics. A continuous system of inspection, 
overhaul and replacement of critical components of the plane is 
maintained. 

Speed and Comfort. — Higher operational speeds are sought, 
without sacrificing economy of fuel and sizable pay load. To do 
this, care is used in selecting the engine and propeller; thin wings 
and well-streamlined smooth bodies and surfaces are used to obtain 
minimum drag. Equipment must be compactly stored within the 
structure. Since low landing speeds are needed, high lift flaps are 
placed on wings to reduce the stalling speed. 

Comfort and safety of passengers is achieved through pressur- 
ized cabins, high-altitude flying in smooth air, soundproofed com- 
partments, comfortable chairs, safety belts and many other fea- 
tures. 

Reliability of Service. — Reliability of modern aircraft engines, 
structures and equipment is such that delays to scheduled trips 
resulting from mechanical difficulties are rare. Poor visibility and 
bad meteorological conditions of storms and icing, however, were 
still real handicaps at mid- 20th century. “All-weather” equipped 
aeroplanes and a world-wide system of aerial highways using radio 
devices for guiding pilots (and later automatically directing air- 
craft) were being developed. Blind flying instruments for con- 
trol and trim as well as ice-removal equipment to keep engines, 
propellers and wings free of ice had become essential. Radio 
beams and electronic instrument landing systems were available 
to guide aircraft and make possible safe landings with cloud 
ceilings of 200 ft. and visibility of one-fourth mile. 

Special Purpose. — Aeroplanes are designed to accomplish def- 
inite tasks, such as transportation of people and cargo, aerial 
survey and mapping, agriculture and forestry uses and military 
applications. The form, arrangement of body, proportioning of 
wings and control surfaces, number of and type of engines, are all 
dictated by the ultimate purpose of the particular design. People 
must be enclosed in comfortable heated and ventilated compart- 
ments. Cargo must be carried in compartments having large ex- 
ternal openings and heavy floor structures. Camera installations 
and dear-view windows must be provided for aerial mapping 
work. Dispensing hoppers and spray equipment are specially 
designed for use in aerial- seeding and pest-control planes. Mili- 
tary aircraft have special design requirements of high strength for 
manoeuvrability at high speeds and extreme altitudes; bombers, 
fighters, training, observation and liaison planes all are designed 
under specialized requirements to make them suited for specific use. 

Private Planes, — Great improvements were made in the design 
of small planes to accomplish low landing speeds, eliminate stalls 
and spins, simplify flying by use of two controls (i.e., elimination 
of the rudder and use of a wheel for elevator and aileron control) 
and improve landing gears to simplify ground taxiing by use of a 
steerable tricycle landing gear. Research was undertaken to im- 
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Helicopter 

1 Bell 47 Helicopter 


prove the speed range; 1 e , increase cruising speeds to more than 
150 m p.h and reduce landing speeds to less than 50-60 in ph. 
Combination aeroplane-automobiles, in which wings could be de- 
tached, were also designed. 

The fuselage structure of most modem private planes is either 
of welded steel tubing covered by painted or doped fabric or of 
riveted thin sheet aluminum alloy construction. Plywood and 
spot-welding metal construction have also been used Wings may 
be constructed of wood or metal spars. Internally, ribs of a truss 
shape are attached, having the form of the wing airfoil The com- 
plete structure is covered with doped fabric sewn to the ribs, or a 
thin sheet, or skin, of aluminum. In single-engine aircraft, small 
four- to six-cylinder air-cooled engines of approximately 100-150 
hp. are used, requiring 6-12 gal. of fuel per hour to operate. 
Propellers may be of wood or metal 

Commercial Air-Line Planes. — Table II includes general in- 
formation on some of the most familiar air-line transport aircraft 
at mid- 20th century. Approximately five years of intensive engi- 
neering development and testing are required to produce a success- 
ful modem transport. Since economic competition exists with 
railroads, buses and ships, low operating costs per mile flown are 
essential. Pay load (number of passengers or weight of cargo) 
must be as high as possible. 

Special emphasis is given in design to safety aspects of struc- 
ture, power plants, equipment and radio components. Multi- 
engines are desired to ensure safe arrival at emergency landing 
fields in the event of failure of one or more engines. Special pro- 
cedures to detect and extinguish fires are developed. Automatic 
pilots and other controls, and thermal heating of wings and vul- 
nerable icing areas are provided to make flying safer and easier 
Hydraulic, electrical and mechanical controls, equipment and 
instruments are duplicated for safety reasons. To shorten landing 
runs and conserve brakes, reversing pitch propellers are employed. 

ROTATING WING AIRCRAFT— GYROPLANES, 
HELICOPTERS 

For centuries inventors had sought to develop wingless heavier- 
than-air flying machines using the principle of horizontally ro- 
tating propellers or the like. The attractive possibility of achiev- 
ing hovering flight, a distinct advantage over fixed-wing aeroplanes 
which require long runways for take-offs and landings, stimulated 
inventors, but failures were the rule until about 1920, primarily 
because engines of sufficient power and low weight were un- 
available. 

Gyroplane.— -In the 1920s, in Spain, Juan de la Cierva created 
the Autogiro, a strange-looking machine somewhat like a mono- 
plane with a four-bladed rotor mounted on a central pylon and 
rotating horizontally above the fuselage. The engine-propeller 
installation on the front of the fuselage operated as on a conven- 
tional aeroplane. The lifting power of the rotor, which supported 
the aircraft in the air, was derived solely from the motion of the 
blades of the rotor as it moved edgewise through the air. The 
rotation was automatically achieved as a result of the air’s passing 
upward past the individual blades, creating, in part, on each a 
horizontal, forward-acting force which tended to increase the rota- 
tional speed of the blade; hence, the terms “autorotation” and 
| “autogiro.” 

| This principle was exploited in various gyroplane developments 
3 with moderate success by later inventors in the United States and 
« England. However, the advantages of these craft over conven- 
+ ~ tional aeroplanes, particularly with respect to load-carrying ability, 
power requirements and speed, were insufficient to ensure com- 
mercial acceptance. More important, gyroplanes, incapable of 
hovering flight, were overshadowed by the advent of the helicopter. 
Helicopter. — This type of aircraft is characterized by one or 
| more horizontally rotating rotors directly driven by the aircraft 
jy engine. It has no wings. In free flight it can move at will in 
| three dimensions: vertically, forward or backward, and sidewise. 
I Each rotor usually consists of two, three or four separate blades 
| extending radially from a central axis of rotation, or hub. The 
* angle of attack of each blade can be changed at will by the pilot 
through movement of either of two levers, called the “collective 
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TTble III — Bata on Modern Aero Reciprocating Ft :tne$ Deieloped in the U S 


Make and model 

Type 

Take-off rating 

Min fuel 
consump- 
tion at 
cruising 
power (lb 
per h p per 
hr) 

Cylinders 

Weight 
(lb per 
max h p ) 

h p at r p m 
at sea level 

BMEP 

psi* 

Number 

Bore and 
stroke (inches) 

Displace- 

ment 

(cubic 

inches) 

Compres- 
sion ratio 
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48 
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26 
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“ 
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50 
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Jacobs R-755-A1 

Single-row radial 
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1 7 
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“ 
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1,450/2,700 

211 

•43 

14 
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6 5 1 
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V - 

4-row radial 

3,500/2,700 

... 
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.44 

28 

5 75x6 0 
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99 

Wright Cyclone Ci8BD (R-3350) 

2-row radial 

2,500/2,800 
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•43 

18 

6 12x6 31 

Co 

-U 

OO 

6 5 1 

2 2 


* 15 rake mean effective pressure, pounds put square inch 


pitch control” and the “cyclic control.” Movement of the collec- 
tive pitch lever results in the helicopter’s ascending or descending ; 
the cyclic control changes the plane of rotation of the rotor in 
the direction desired by the pilot — thus controlling forward, 
rearward and sideward motion. 

One serious engineering problem concerns the counteraction of 
the engine torque force reaction arising from driving the rotor; 
unless counteracted by an oppositely applied torque capable of 
being varied by the pilot at will to suit the complete range of 
engine power, the effect would be to rotate the helicopter body in 
an opposite sense of the rotor rotation. A small auxiliary tail 
rotor, similar to the aeroplane propeller, mounted vertically on 
the rear of the fuselage and driven by a long drive shaft from the 
engine, is commonly used on single main rotor-type helicopters 
to provide antitorque forces. The tail rotor incorporates a blade, 
variable pitch-control mechanism operable by the pilot using 
conventional rudder pedals; the pilot can thus rotate the heli- 
copter completely through 360° by this means while hovering. 
When more than one main rotor is used on the helicopter, such as 
in tandem, coaxial and other multirotor arrangements, the un- 
favourable engine torque effect can.be effectively eliminated by 
causing each rotor to rotate in opposite directions. 

Helicopter rotors are designed to continue rotation automat- 
ically in the event of engine failure, permitting safe descent and 
landing in small areas. This feature plus good speed range from 
zero to niuch more than 100 m.p.h., good lifting or pay load capac- 
ities and ability to operate from small areas, even rooftops, made 
the helicopter suitable for aerial taxicab and short-haul operations, 

AIRCRAFT PROPULSION 

Early attempts to fly failed or met with poor success because 
of inadequate knowledge of the power necessary and the lack of 
suitable engines. Steam was used by Phillips (1842), Henson 
(1842) and Stringfellow (1848) to drive models. Manly devel- 
oped a small steam engine of 60 oz. which developed one horse- 
power; the four boilers weighed 7 lb. each. He later built the 
52-h.p., five-cylinder gasoline engine used by Langley (1903). In 


1894 Maxim devised a pair of two-cylinder compound engines, 
each weighing 600 lb. and giving 363 h p. 

Steam power was then dropped and the problem changed by 
improvements in the internal combustion engine burning gasoline 
Santos-Dumont (1906) used a light and (for the time) powerful 
gasoline engine; about one year later Farman used an eight- 
cylinder Antoinette engine developing 40 h p. at 1,100 r.pm. 

In 1 90S Wilbur Wright, in his notable flights in France, em- 
ployed a four-cylinder gasoline engine of 24 hp., making 1,200 
r.p.m. and connected by chain gearing to two wood propellers 
which revolved at 450 r.p.m. The weight of the motor was 
stated to be 200 lb. 

From this time on progress was rapid. At first engines cooled 
by liquids, water or Prestone were used extensively but being 
heavy, and susceptible to failure because of leaks, were dropped 
in favour of air-cooled types. 

Modem air-cooled aircraft radial engines of the reciprocating 
type were perfected to the point that power outputs of one horse- 
power per pound and fuel consumptions of 0.45 lb. per horsepower 
per hour became ordinary. Powers of from 50 to 3,500 h.p. were 
available. ( See Aero Engines for other details.) 

Types of Engines.— -Aircraft engines were perfected along the 
following general lines: (1) reciprocating engines ; (2) gas-tur- 
bines (turbojets) and (3) other reaction engines. Tables III and 
IV present typical characteristics of the first two types. Turbo- 
jets are also a form of reaction engine. 

Reciprocating engines employ cylinders with moving pistons 
which, under the pressure of exploding fuel-air mixtures in the 
cylinders, rotate a crankshaft to produce power. Engines with 
cylinders located behind one another are called “in-line” engines. 
Radial engines have the cylinders disposed in a circle radially 
from the crankcase. The radial engine has the advantage of 
short length and compactness but presents a problem because of 
its large frontal area, requiring careful cowling to reduce drag and 
provide cooling. 

Gas-turbine engines were a development of World War IT. 
They consist of three essential components : (1) a compressor to 


Table IV . — Data on Gas-Turbine Engines 


Make 

Compressor 

Combustion 

chamber 

Turbine 

. . . 

Size and weight 

Performance 

Flow 

Stages 

Flow 

Stages 

Length 

(inches) 

Diameter 

(inches) 

Frontal 

area 

(square 

feet) 

Weight 

(pounds) 

Take-off 

thrust 

(pounds) 

Revolu- 
tions per 
minute 

Fuel con- 
sumption at 
cruise (lb. 
per lb. thrust 
per hr ) 

Allison 450-D4 .... 

Axial 

XI 

8, tubular 

Axial 

1 

146 

37 o 

7 5 

2,260 

4,900 

7,800 

x 06 at 2,890 

General Electric TG-iqoB . 

Axial 

12 

8, tubular 

Axial 

1 

144 

3 b 7 

7 35 

2,525 

5,000 

!i 056 at 2,930 

W estinghouse 24C 

Axial 

11 

Annular 

Axial j 2 | 120 

28 0 

5 16 

1,250 

3.200 

12,500 

— 

1 oS min 

Pratt & Whitney JT-6B 

Centnf 

1 double entry 

1 0, tubular 

A\na! 

1 

104 

40 6 

13 4 

1,723 

5,000 

12,300 

1 11 at 2,700 

Rolls Royce Derwent 5 

Centrif 

1 double entry 

j 9, tubular 

Axial 

1 

83 

43 0 

10 1 

1,280 

3 , 5 oo 

14,700 

r 0 mm 

j Allison 400-C4 .... 

_ Centrif. 

1 double entry 

! 14, tubular j Axial 

1 

102 

50 c 

I 13 6 

1,805 

3,825 j 

11,500 

1 31 at ?,i8o 
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provide high density air at high speeds; (2) a burner into which 
fuel is injected and burned with the compressed air; and (3) a 
turbine wheel which is rotated by the action of the expanding, 
hot, high-velocity gases on its blades. In turbojet engines the 
turbine supplies power to operate the compressor; thrust is ob- 
tained by means of the reaction pressure of the hot expanded, 
high-velocity gas as it escapes through the tail pipe of the engine. 

A turboprop engine is fitted with a frontal propeller driven by the 
turbine shaft through a gear reduction transmission in order to 
reduce its revolutions per minute; jet thrust from the escaping 
gases is also available. Gas-turbine engines are especially effi- 
cient for propelling high-speed, high-altitude planes. Lovv-grade 
fuels can be used, such as those having a kerosene base or low- 
quality gasoline. 

All reaction engines develop thrust through the reaction force 
of hot gases expanding from a combustion chamber. In addition 
to gas turbines, other examples of reaction engines are pulse jet, 
ramjet and rocket engines. They have few or no moving parts 
and find application for driving aircraft at extremely high speeds 
by developing tremendous power; fuel consumption is enormous. 
Fuels are either liquids or solids; ordinary gasoline, alcohol and 
liquid oxygen and solid combustibles are typical propellents. 

Engine Requirements, — The discussion which follows per- 
tains primarily to air-cooled reciprocating engines. 

The compelling objectives of engine research and development 
are to obtain a maximum of thrust for a minimum of frontal area, 
engine weight and fuel consumption. Steel as well as light, strong 
alloys of aluminum and magnesium are employed for construction 
of crankcase and pistons. Resistance to high temperature is 
needed. Special high-strength alloy steels are used for gears, 
crankshaft, valves, etc. Cylinder barrels and cylinder heads are 
air-cooled by using a large number of closely spaced fins around 
their outsides; cooling air, tinder pressure from high speed, is 
forced around such parts by cowling and baffles which fit closely 
around the outside of the engine. The cowling also forms a 
streamline body enclosing the engine and reducing air drag to a 
low value. Cowl flaps or gills, adjustable by the pilot, control the 
amount of air passing over the engine; these can be opened wide 
on the ground, where maximum cooling is needed, and adjusted in 
the air so as not to cool the engine excessively under low tempera- 
ture conditions. 

Two spark plugs are used for each cylinder to increase relia- 
bility and obtain greater combustion efficiency. Intricate car- 
burettor and fuel injectors which have automatic altitude 
compensation devices for maintaining proper fuel-air mixture 
ratios are installed; otherwise, as the air density falls with alti- 
tude, the flow of fuel would be excessive. Again, with increasing 
altitude, the power output of the engine falls off because of the re- 
duced density of air and the resultant reduced mass of air drawn 
into the cylinders for combustion; superchargers, in the form 
of blowers or compressors, are provided to compress the air 
fed to the cylinders to make up for this deficiency. As a result, a 
typical supercharged engine, which develops a normal power of 
1,070 h.p. at sea level, provides 1,100 h.p. at its critical altitude 
of 7,000 ft. 

By increasing the compression of the cylinders, a large increase 
in power output is possible, but too great a compression produces 
detonation-knocking in the engine. This condition is detrimental 
to the engine. Special fuels with good detonation characteristics, 
identified as high-octane fuels, are available to reduce the severity 
of knocking. Still further improvement can be attained, especially 
during high-power take-off conditions, by injection of water 
directly into combustion chambers. This cools the hot gases 
somewhat, thus suppressing detonation, and allows higher powers 
to be drawn for the short time needed at take-off. 

Performance and Operation. — Important to the designer in 
determining speed, range and performance of aircraft are the 
engine performance charts. These are in the form of carefully 
prepared curves showing the engine power output under varying 
conditions of revolutions per minute, intake (or manifold) pres- 
sure and atmospheric pressure (altitude effects) based on standard 
air conditions. Data of this nature are carefully prepared from 
1 — o 


engine-dynamometer test data. Information on the fuel and oil 
consumption characteristics are also obtained. 

Engines must be carefully controlled ::i operated in order to 
obtain maximum efficiency, range and iircr/jm** it/ In addition 
to the throttle, there are many other c;-a:c;s i:~ instruments 
such as manifold pressure gauges, tachometers (revolutions per 
minute indicators), oil pressure gauges, temperature gauges and 
controls, fuel mixture controls and propeller pitch controls. 

In addition to furnishing power for propulsion the engine also 
drives accessories such as fuel and hydraulic pressure pumps, 
electrical generators and air compressors, 

Propellers.—- -The use of propellers to provide propelling thrust 
for marine craft and aeroplanes has long been :a;mhar In prin- 
ciple, thrust is obtained by imparting momentum to the column 
of air which passes through the propeller disk. The larger the 
disk area, the greater the pitch of the blades, and the higher the 
revolutions per minute the greater the amount of thrust force 
produced. 

Important considerations to designers are the thrust, power and 
efficiency of a propeller. To determine such factors it is possible 
to apply simple laws of aerodynamics, since, in effect, the propeller 
is an airfoil moving in a curved path, thus developing lift and drag 
forces similar to those of a wing. In level flight, propeller thrust 
must equal the total air drag of the plane. The power delivered 
by the engine must equal that required to overcome the torque of 
the drag forces of the propeller. The efficiency of conversion of 
engine power to useful work is measured by the ratio of thrust 
horsepower to engine horsepower; values of propeller efficiencies 
of 85% are usual at cruising speed. 

Propellers consist of blades and a hub, which may be of one- 
piece laminated wood construction, or of separate blade and hub 
construction ; in such cases blades of wood, solid aluminum alloy 
or hollow steel materials are used. 

Two general types of propellers are employed — fixed pitch and 
variable pitch; here, pitch refers to the angular setting of the 
blade with reference to its plane of rotation. A fixed pitch pro- 
peller can provide maximum efficiency at only one value of air 
speed to revolutions per minute ratio. A “best efficiency” propeller 
is one where the pitch can be continuously increased from low 
pitch at take-off speed, where large thrust is desired, to high pitch 
at high speed. Modem transports are equipped with such variable- 
pitch propellers; the hub encloses the complete pitch change 
mechanism, using either an electric motor or hydraulic actuator, 
and a constant speed governing mechanism which automatically 
maintains the engine revolutions per minute at the value selected 
by the pilot. 

Two-, three- and four-bladed propellers are used. All propellers 
have an undesirable torque reaction which tends to cause the 
plane to roll; correction must be provided by adjustment of aero- 
dynamic forces. Dual-opposite rotating propellers were developed 
to correct the condition but were not used extensively since torque 
reaction can usually be overcome adequately by less complex 
means. 

Propellers are limited as to size and air speed. Physical limita- 
tions of ground and body clearances limit diameters. Propellers 
adequate to absorb more than 3,500 h.p. were developed. At ex- 
treme high speeds, approaching the speed of sound in air, propeller 
efficiencies deteriorate rapidly; hence, it seemed that their use 
would be confined to subsonic speed aircraft. For the same reason 
the rotational speed is limited to keep propeller tip speed within 
reasonable values. 

Propeller icing can be prevented by alcohol deicing or by elec- 
trical heating elements. 

“Feathering” of propellers to a 90 0 pitch position reduces air 
drag in the event of an engine failure, thus making flight with the 
remaining engines easier. Full reversal of pitch, as mentioned 
previously, allows application of rearward thrust while on the 
ground, thus providing an added safety feature to shorten ground 
roil on landing, the propeller serving as an air brake. 

NAVIGATION 

m 

For clear-weather flights (visual or contact flying), orientation 
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and navigation are relatively simple and can be accomplished by 
reference to the ground, use of magnetic compass and air maps. 
For blind dying, however, where ground, sun or stars are invisible, 
elaborate instrumentation is necessary. Instruments can be 
grouped into four main categories : power plant, flight, navigation 
and landing. 

Power-Plant Instruments. — These tell the pilot that the 
engines are being properly operated. They include the tachom- 
eter, for showing engine speed, pressure gauges for intake mani- 
fold, fuel, vacuum and hydraulic pressure, temperature indicators 
for motor, oil, carburettor and outside air temperatures, electrical 
gauges and fuel quantity indicators. 

For multiengined aircraft these gauges are duplicated, one set 
for each engine. 

Flight Instruments.' — The purpose of such instruments is to 
indicate that the plane is being correctly and safely down. Air- 
speed indicators show the speed and warn against flying too slowly 
(to avoid stalls) and too fast for structural safety. Machmeters 
indicate nearness to speed of sound, which varies with altitude. 
Altimeters indicate height of flight to aid the pilot in preventing 
collisions. Rate of climb instruments indicate ascent, descent or 
level flying. 

The attitude of the airplane (i.e. } roll or pitch condition) is 
indicated by means of gyroscopic instruments which show the 
amount of bank and pitch in degrees from the normal attitude. 
Turns about a vertical axis are indicated by other similar instru- 
ments. 

Many variations of gyroscopic instruments are used; the sim- 
plest is the turn and bank indicator. Others are stabilized mag- 
netic direction indicators, free type directional gyros, artificial 
horizons and attitude gyro indicators. All these instruments in- 
corporate a high-speed rotating wheel mounted in gimbals, which 
substantially maintains a fixed “reference” plane of rotation irre- 
spective of disturbance to the plane. The gyroscope principle is 
incorporated into automatic pilot sensing controls to achieve con- 
trolled flight. 

Navigation Aids.-— The pilot needs guidance in the air so that 
he can set his course to his destination. Common magnetic com- 
passes are inadequate, except for ground contact flying, since they 
are easily disturbed in rough air, are subject to many errors and 
can indicate only direction of heading and not location. Radio 
means are therefore used extensively for navigation under instru- 
ment conditions. Radio waves projected along invisible “airways” 
guide planes along a radio “beam” to the airport. Morse code 
transmission of two letters, -A and N-, tell the pilot if he is off 
course to the right or left by the letter he hears. Because of traffic 
congestion and poor reception under heavy static conditions, this 
system was being replaced at mid-century by very-high-frequency, 
omnidirectional radio ranges called VOR. The pilot sets his 
course on an indicator and can fly cross country by reference to a 
vertical pointer. 

Landing Instruments.* — Under clear weather conditions, ap- 
proaches to airports and landings can be made easily by the pilot 
without the aid of special instruments. Radio devices are needed, 
however, under bad visibility conditions, to help locate the air- 
port, line up with the proper runway, descend and make ground 
contact safely. 

Two systems are used: one in civil aviation called instrument 
landing system (ILS) and the other ground controlled approach 
(GCA), a radar device. ILS consists of three radio aids: (1) a 
radio beam, the localizer, which guides the pilot right or left as 
he lines up to approach the runway; (2) a glide path, which guides 
him down at a safe angle from a point about 3,500 ft. from the end 
of the runway; and (3) an aid which consists of three marker 
beacons along his path, telling him his distance from the end of 
the runway (3 mi., 3,500 ft. and the end of the runway). In the 
GCA system, the plane is pictured as a “blip” on a radar screen 
in the control tower, and the radar operator informs the pilot of 
his position with respect to his right and left path and his position 
above or below the glide path. 

The final landing is made visually after “breaking out” of the 
bottom of the cloud layer, usually not less than 200 ft The final 


aid to the pilot consists of high-intensity approach lights which 
lead him to the approach end of the runway and give visual 
guidance. 

Automatic control devices are under development to accomplish 
the above approach to landing automatically; otherwise, in the 
ILS the pilot must do this manually by observing instruments. 
(See Aerial Navigation.) (B. L, S.) 

AEROPLANE. The main problem that confronts the de- 
signer of any means of transport is to find a working compromise 
between the various demands of those who maintain and use the 
service. There is no conflict between the interests of the operator 
and those of the user. Their common requirements are safety, 
speed, comfort and adherence to a published timetable. As regards 
both safety and reliability, improvements m radio, the estab- 
lishment of radio beacons, the installation of deicing apparatus, 
tremendous forward strides m instruments and aeroplanes, and 
improvements in operating facilities had great effects. 

The cost of air transport by mid- 20th century was comparable 
to first-class rail and ship accommodations Time saving and ease 
of travel were evident from the ever-increasing passenger traffic 

For reasons which are explained in the article Aerodynamics 
a normal aeroplane cannot be maintained in flight at a speed less 
than a certain minimum “stalling” speed, which for a modem 
commercial aeroplane varies between 40 and no m.p.h. On the 
other hand, it is possible to give it enough engine power to drive it 
at between 90 and 400 m.p.h., while leaving a margin of some 
20% of its total weight for passengers or goods. The aeroplane's 
permanent way, the air, is the only medium of transport which 
connects without interruption all places on the globe. It may be 
anticipated that the consequent possibility of transit free from 
the necessity of making transfers may prove to be as valuable 
as the speed which can be maintained. 

From the point of view of design, with which this article deals, 
safety is discussed below; comfort is comparable to that of other 
types of travel and in the opinion of many, air travel furnishes 
superior comfort; and reliability (in so far as it depends on de- 
sign) presents no special problems. 

In what follows we shall discuss (1) the Minimum Speed of 
Flight and its influence on the design of aeroplanes; (2) the Power 
Required for Flight , including both that necessary to drive the air- 
craft through the air and also — the unique feature of transport by 
aircraft heavier-than-air — that expended in sustaining it in flight; 
(3) the possibilities of Improvement of Performance by reduction 
of resistance; (4) the Origin of Aerodynamic Data of Design; 
(5) the Distribution of Weight among the component parts; (6) 



Fig. 1. — DIAGRAM SHOWING HOW THE LANDING SPEED VARIES WITH 
WING LOADING, W/S, AND LIFT COEFFICIENT. C L 

the External Form of Aeroplanes , commenting on the most con- 
spicuous features of modem aircraft; (7) Stability and Control 
and their influence on (8) the Safety of Air Travel; concluding 
with notes on (9) Structural Design and (10) Materials used in 
Construction. 

1. MINIMUM SPEED OF FLIGHT 
It is the impossibility of steady flight below the stalling speed 
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that constitutes the chief danger of air travel Many attempts 
have been made to avoid this source of danger by devising an 
aeroplane which would be capable, as a whole, of remaining sta- 
tionary in the air. Such machines have generally employed either 
flapping or rotating wings, the so-called ornithopters (q.v ) and 
helicopters (q.v,). The former have shared the legendary fate of 
Icarus. The latter, however, were proved possible of construction 
and flight. By mid-century they were performing many useful 
services in commercial and military aviation. (See also Gyro- 
plane.) 

There is no fundamental obstacle to reducing the minimum 
speed of a normal aeroplane to about 25 m p.h., instead of the 40 
to no m.p.h. quoted above as typical of modern practice. In 
fact, the earliest flying machine had minimum speeds of this order. 
But the general proportions of 
such a machine would be uneco- 
nomical from every other point 
of view. In particular, almost 
the whole of the available weight 
would be absorbed by the struc- 
ture and power plant, leaving no 
margin for paying load. 

The relation between the total 
weight ( W lb.), the area of the 
wing ( S sq.ft.) and the aerody- 
namic coefficient (Cl) which de- 
termines their lift at any given 
speed ( V ft./sec.) (see Aero- 
dynamics) is 




Fig 2 — cross sections of re- 
cent TYPES OF AEROPLANE WINGS 
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Fig 3. — cross section of the 

HANDLEY PAGE SLOTTED WING. 
WITH IT THE MAXIMUM LIFT 
COEFFICIENT CAN BE INCREASED 


p being the density of the air. 

This may be put, for standard AB0UT 50% 0R M0RE 
sea level air density, in the form 




F=i9-8 m.p.h., 

where w~W/S and is called the 
wing loading, in Ib./sq.ft. Fig. 1 

shows the relationship of w, Cl Fig. 4. — method of varying the 
and landing speed. Fig. 2 shows curvature of the wing, in gen- 

the cross section of a vertical ERAL * the greater the curvature 
1 THE higher is the maximum lift 

plane parallel to the direction 

of flight of some modern wing sections. For these the maximum 
value of Cl (which in virtue of the above relation corresponds 
to the minimum flying speed) is between 1.1 and 1.5 for a plain 
wing. Modern commercial aircraft using such wings have load- 
ings from 9 to considerably more than 50 lb./sqit. In the latter 
case from flg. 1, using Cz,= 1.5, a landing speed considerably 
greater than 100 m.p.h. would be evident (to be exact, 114 
m.p.h.). This is too great for safety except on quite large air- 
ports; reduction can be made in two ways: (1) by reducing wing 
loading or (2) by seeking aerodynamic means for increasing Cl. 
The former course leads to a reduction in the pay load. Much 
attention was therefore devoted to the latter method. 

A most effective high lift wing section is the “slotted” wing of 
Handley Page Ltd. (flg. 3). With this the maximum lift coefficient 
can be increased about 50% or more. The action, of the device is, 
broadly speaking, to cause the flow characteristic of stalling (see 
Aerodynamics) to occur at a larger angle of incidence. 1 The in- 
crease in lift is dependent on the relative position of the main and 
auxiliary wings; i.e., on the size and shape of the slot between 
them, which can be varied in flight. With the slot closed the 
characteristics are nearly the same as those of a normal wing. 
In this respect form (a) (fig. 3) is superior to form (b), but in 
practice there are, with both, constructional difficulties in the way 
of ensuring a smooth and unbroken surface when the slot is closed. 

Another method which has been widely used is to vary the 
curvature, or “camber,” of the wing (fig. 4). In general, the 


Ikngle of the chord to the longitudinal axis of the aeroplane. The 
chord of the wing sections in flg. 2 is indicated by a straight line. 


greater the curvature of a wing section the higher is the maximum 
lift, but the lower the efficiency at high speeds. This device at- 
tempts to secure both high lift and high efficiency by enabling 
the pilot to alter the curvature to suit the conditions of flight. The 
increase of lift attainable in this way Is comparable to that achieved 
by the slot. By combining both these methods very high maximum 
lifts have been obtained. However, because of icing difficulties 
and mechanical complications this combination does not find much 
use; instead, other means of increasing lift were adopted. 

A variation of the system of changing the camber is the use of 
flaps. Their use is now standard on the majority of air liners, 
having been necessitated by the greatly increased speeds. The 
increase in high speed and in cruising speed has Inevitably in- 
creased the stalling speed and thus the landing speed. The em- 
ployment of flaps has kept the landing speed at a practical figure. 
The use of flaps on the take-off also increases the lift and makes 
shorter take-off possible at the expense of speed. They are con- 
structed by hinging the undersurface of the trailing edge of the 
wing in such a manner that the trailing edge may be opened by 
forcing down the undersurface by a system of control from the 
pilot’s seat for landings and take-offs. Flaps were developed of 
several types, including a variation where the flap is extended rear- 
ward, using a system of linkage, and then deflected. Lift increase 
at stalling speed of as high as 100% was achieved, Including the 
effects of propeller slip-stream velocity. 


2. POWER REQUIRED FOR FLIGHT 

Aerodynamic equations for drag and power required are 
usually expressed 


D=*C Di & 




P=DV/ 550 h.p., 

where C$ T is the drag coefficient for the complete aeroplane, S 
the wing area in square feet and V is the air speed in ft./sec. 

When an aeroplane of conventional design Is flying horizontally 
(in air of a given density) the power of the engine is disposed of in 
the following ways: (1) About 15% is lost because of inefficiency 
of the propeller. (2) From 30% to 50% is used to overcome the 
air resistance of the body, including the engines, undercarriage, tail 
surfaces and other exposed body parts. (3) From 55% to 35% is 
similarly absorbed by the resistance of the wings. The large dif- 
ferences between the alternate values of (2) and (3) are caused by 
variations of speed, relative size of body compared with the wing, 
number of engines and type of aeroplane. As indicated by the 
formulas, the resistance of parts varies practically as the square of 
the air speed and the corresponding power as the cube thereof. 

# The aeronautical engineer, taking into account the above rela- 
tionships between engine power and how it is absorbed by the 
aeroplane components, can prepare power characteristics charts 
for the plane. Fig. 5 shows this power relationship in simplest 
form. As speed increases the power required also increases 
rapidly from its lowest value at low speed. Note also that the 
power available from the engine increases likewise. Where these 
two curves intersect and the powers are equal, then the high speed 
in level flight is attained. 

Fig. s also shows the relative effect of altitude on the power 
curves. It will be noted that there is a general increasing of power 
required and a lessening of power available. When that altitude 
is reached where the power available curve is just tangent to the 
power required curve, then the absolute ceiling has been reached. 

Returning to the total resistance of the wings (3), this is divided 
by aerodynamicists into two parts, the profile drag and the in- 
duced drag. At high air speeds the profile drag can account for 
as much as 75% of the total It is derived from the friction of air 
on the surface of the wing transmitted through a very thin layer 
of air (called the boundary layer) and from turbulence or eddies 
occurring aft of the wing trailing edge downstream. 

The profile drag coefficient (Cj> F ) increases only slightly as the 
wing angle of attack increases. Also, the thicker the wing airfoil 
section the higher Cn F becomes. 

The induced drag accounts for from 25% to upward of 60% of 
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the wing drag (see Aerodynamics ; the induced drag of L. Prandtl). 
This arises from the reanvard component of lift generated by the 
wing; for a given lift force it varies inversely as the square of 
speed and wing span. Large span wings are, therefore, most 
suited for slow-speed aircraft, or gliders, where low induced drag 
is sought. 

The merit of separation of the aeroplane’s total drag into various 
elements is evident since it allows the designer to examine the 
economics of each and to determine which will provide most fruit- 
ful benefits, if improved. 

By referring again to fig. 5 other important considerations can be 
revealed. For example, flying at the maximum speed, using full 
engine power, is uneconomical from the point of view either of the 
life of the engine or fuel rer sump dor. Reducing engine throttle 
to power outputs of about 60% to 75% maximum is more econom- 
ical ; the resulting speed is called the cruising speed. 



Fig. 5. TYPICAL VARIATION OF POWER CURVES FOR AH AEROPLANE 
SHOWING THE RELATIONSHIP OF POWER AVAILABLE FROM THE ENGINE 
TO THAT REQUIRED FOR FLIGHT, AT SEA LEVEL AND AT ALTITUDE 


The difference between the maximum power available and power 
required curves, at a given air speed, is called the excess horse- 
power. This is the amount of power available for rate and climb, 
expressed in ft/min. The speed for best climb is that point 
where the excess power is largest; i.e., somewhat higher than that 
where power required is a minimum. Rates of climb can vary 
from 300 ft. /min. for small planes to more than 8,000 ft/min. for 
jet-powered aircraft. 

3. IMPROVEMENT OF PERFORMANCE 
Propeller (Airscrew) Efficiency. — A loss of between one- 
quarter and one-third of the power of the engine in the transmis- 
sion assembly would hardly be tolerated in road or rail transport. 
Transport by water, however, is burdened by a loss identical in 
character and similar in amount. It arises from the fact that the 
propulsive force is obtained by driving a fluid backward. This 
condition cannot be entirely overcome, but propeller efficiency can 
be and is being greatly increased. Commercial aeroplanes have an 
altitude operating range from sea level to 25,000 ft. At 15,000 ft. 
the air density is approximately half that at sea level Further, 
the plane’s speed varies from zero at take-off to any value up to 
its maximum speed. A constant pitch propeller obviously will 
not operate at highest efficiency throughout these variable condi- 
tions. If it is designed for high efficiency at the surface, where 
maximum power is desired for take-off, it will have low efficiency 
at normal cruising altitudes and speeds. Resort is therefore made 
to adjustable pitch, controllable pitch and automatic propellers. 


The first is adjustable on the surface with motors dead. The 
second is controllable by the pilot while m flight. The last is 
automatic. All these types became standard equipment. ( See 
Airscrew.) 

Jet Propulsion,-— For very high altitudes, 40,000 ft. or more, 
and extreme high speeds the propulsive efficiency of the propeller 
and the power output of the reciprocating engine drops to such low 
values as to become uneconomical. Here the jet engine becomes 
superior from both standpoints. In the rarified upper atmosphere 
the compressor turbine of the jet engine boosts the pressure of 
the inlet air, thus increasing the quantity of intake oxygen to burn 
with the fuel. Thrust is obtained as a result of the reactive pres- 
sure of the expanding hot, high-velocity gases released through 
the tail pipe of the engine. Because of its small frontal area and 
low cooling loss compared to reciprocating engines (energy lost as 
a result of cooling cylinders) much lower air drag is realized which 
adds further to its advantage. At low air speeds, such as at take- 
off, the jet turbine is quite inefficient; as a result, high speed and 
altitude must be reached quickly to conserve fuel In a typical 
3,000-lb. thrust jet engine as much as 400 gal fuel per hour may 
be burned at cruising speed. 

Resistance of the Body. — In modem aeroplanes body drag 
must be kept to a low value. All possible equipment and parts 
are stored within fuselage and wings. The junction of fuselage 
and wing is carefully filleted, windshields are placed at proper 
angles, the shape of the body is carefully planned and its exact 
positioning on the wing designed to give lowest air drag when the 
wings are at normal cruising angles. 

The reduction in resistance of engines is a problem usually 
solved by encasing them in aerodynamically efficient “nacelles.” 
Further improvement in the form of actual forward thrust can be 
realized by recovering some heat energy, otherwise lost, in the 
cooling air and exhaust gases. Proper ducting of the heated gases 
accomplishes this. 

Liquid-cooled engines had been practically abandoned by mid- 
century because of large drag losses of cooling radiators. 

Resistance of the Undercarriage.* — The undercarriage of an 
aeroplane has a high resistance, mainly because of the wheels. 
This condition was met in two ways. The wheels and landing 
gear may be covered with cowling in a streamline shape or the 
landing gear may be retractable. In the latter case the landing 
gear is hinged in such a manner as to permit it to fold into the 
wings, fuselage or engine nacelles. The retraction in usually acti- 
vated by hydraulic or electric systems. Both methods of resist- 
ance reduction are in current use. The cowling (commonly called 
“breeches”) is more common for small aeroplanes and the retract- 
able gear for large ones. 

Resistance of the Bracing of the Wings.— The early aero- 
plane was a mass of external struts and bracing with cables between 
wings, from wings to fuselage and engine bed, and between the 
various fixed and movable controls. The tendency thereafter was 
toward “clean” design. Modem construction methods and mate- 
rials permit all bracing for monoplanes to be internal. Whereas 
this requires increase in weight, it is largely balanced by increase 
in aerodynamic efficiency. All modem high-speed transports and 
military aeroplanes are aerodynamically “clean” and highly stream- 
lined. As speed requirements increase even rivet heads are made 
flush with the surface. 

Supercharged Engines. — -To avoid excessive power loss with 
increase in operating altitude, engines incorporate superchargers 
(centrifugal compressors) which increase the intake manifold 
pressure considerably over atmospheric pressure. An unsuper- 
charged engine, if taken from sea level to 10,000 ft., suffers a loss 
of about 30% of its power. On the other hand, it is possible for a 
supercharged engine to deliver more power at altitude than it can 
at sea level 

4. ORIGIN OF AERODYNAMIC DATA OF DESIGN 

The designer bases his calculations on data derived from four 
main sources: (1) Theoretical investigations, such as the Lan- 
chester-Prandtl theory of the action of wings. (2) Experiments 
on models in wind tunnels. (3) Experiments on full-scale aero- 
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planes in flight. (4) Analysis of the measured performance of 
aeroplanes. References to the first of these divisions will be found 
in the article on Aerodynamics, where also the principles under- 
lying experiments on models are dealt with. 

Wind Tunnel.— The wind tunnel has played a great part in the 
development of aeronautics. Many manufacturing firms possess 
their own tunnels, used mainly for measurements of the resistance 
of aeroplane bodies, etc., with a view to improving performance. 
National wind tunnels exist in many countries, generally reserved 
in principle for research on problems of wide interest and appli- 
cation. 

The main advantage of model experiments is the ease with which 
the experimenter can control the conditions. 

Full-Scale Experiments. — Most of the leading aircraft-pro- 
ducing countries carry out full-scale experiments. In Great Britain 
they are made at the Royal Aircraft establishment under the con- 
trol of the director of scientific research at the air ministry. In 
the United States they are carried out by the National Advisory 
Committee on Aeronautics, by the air forces and by most manu- 
facturers. 

Analysis of Performance Tests. — -The measurements of speed 
and climb which are made during the acceptance tests of aero- 
planes are a valuable source of information for the designer. 
Their analysis enables an over-all comparison between various 
types to be made on a rational basis, but necessarily lacks some- 
thing in precision. For each type differs from the others in many 
features, so that, for example, an observed difference in speed 
cannot safely be ascribed to any one peculiarity. But with suitable 
precautions reliable information can be obtained in a convenient 
form. It is found that the factors which have the greatest in- 
fluence on the speed and climb of an aeroplane are the horsepower 
per unit of total weight and the Mat weight carried per unit of 
wing surface. For further details of the method, and its limita- 
tions, reports of the National Advisory Committee for Aeronautics 
(U.S.) or of the Aeronautical Research committee (British) 
should be consulted. 

5 . DISTRIBUTION OF WEIGHT 

Fig. 6 illustrates the relative proportions of the total weight 
taken up by the various sections into which it is convenient to 
divide the component parts. The figures apply to an average com- 
mercial aeroplane of moderate size. The distribution of weight 
varies from one machine to another. 

Structure.— The “structure” includes a great deal which is not 
part of the essential structure of the aeroplane. A change in the 
specified strength affects about 60% to 70% only of the nominal 
structure weight. 
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Fuel, etc.— -The weight of fuel and tanks is dependent on the 
speed and duration of flight specified, and on the standard of f tie 
economy reached by the engine. The latter factor varies hti e 
for modem engines, both air- and water-cooled engines now giving 
one brake horsepower hour for about one-half pound of gasoline. 

Crew, etc. — The crew and equipment tend naturally to absorb 
a progressively smaller proportion of the total weight as the size 
of the aeroplane increases. 

Fay Load.*— The pay load, being the balance after the above 
items have been accounted for, is from 13% to 20% of the gross 
loaded weight of the aeroplane. For slower aeroplanes it may 
reach a much higher percentage. Compared with other means 01 
transport this is a high proportion. Both a passenger railway tram 
and an ocean liner carry a much smaller percentage of pay load. 
That these means of transport are able to offer lower fares than 
aircraft is partly because of the higher running costs of an aer ^‘ 
plane per passenger mile, but mainly because of the fact that the 
volume of passenger traffic is as yet small compared to that of other 

common carriers. 

The essential need for economy of weight in aircraft is due not 
only to the fact that but one-fifth of its weight is available for 
pay load, but to the higher cost of carrying this load by air, as 
compared with other ways. A saving in the weight of some part of 
the aeroplane of 1% of the whole allows a reduction of the cost 
of transport by about 5%. 

6 . EXTERNAL FORM OF AEROPLANES 
Wings.— There is a striking variation in the appearance of 
wings of most modem planes as seen in plan. One thing they do 
have in common is large aspect ratios of about 6 or more (ratios 
of span to average chord). This is intended to keep induced drag 
caused by lift as low as possible. Three of the simplest plan 
shapes are shown in fig. 7. Variations of taper in chord (fig. 7b) 
and sweepback (fig. 7c) as well as actual wing tip shape distinguish 
planes from each other. These modifications are intended to 
enhance certain aerodynamic characteristics as desired by the 
designer such as good stall characteristics, manoeuvrability, large 
centre of gravity mage, stability characteristics, etc. Extreme 
sweepback up to 45 0 is provided for jet-powered planes to reduce 
compressibility shock effects and trim changes which occur as 
the plane reaches the speed of sound (760 m.p.h. at sea level, 
standard air). 

Near the tip of each wing is an aileron or a lateral control sur- 
face hinged about axes x-x (fig. 7a) and interconnected so that an 
upward movement of one is accompanied by a downward move- 
ment of the other. They are operated by rotation of the pilot's 
control wheel on the control column, and are the means for main- 
taining straight flight, or banking for a turn. ( See also Aileron.) 

High-3i£t wing flaps are also located along the trailing edge of 
the wing between the inboard end of the aileron and the fuselage. 
These are also hinged and are extended by the pilot, particularly 
on approach to landing, to decrease the landing speed. Partial ex- 
tension is sometimes used to enhance take-off. 

Wing Incidence . — The angular setting of the wing with respect 
to the longitudinal axis of the plane is called the angle of incidence 
in Great Britain and angle of attack in the United States; it is 
the angle between the airfoil chord line and the direction of the 
wind. 

Number of Wings .— The appearance of aeroplanes in front and 
side elevation is as varied as in plan, mainly because of the use of 
one or more wings, engines, varied shapes of fuselage, etc. 

It is of historical interest to note that biplanes, triplanes and 
even quadruplanes were in vogue from early years through 1922. 
Slowly these were displaced until even the biplane became a rarity. 
The trend to the monoplane was caused by the development of 
wing sections of great thickness, the desire to eliminate external 
bracing for drag reduction reasons and the development of high 


Power Plant— -The weight of the power plant depends mainly 
on the desired maximum speed of the aeroplane, and on the 
weight of the engine and its equipment per brake horsepower. 
There is generally a reduction in this item if an air-cooled engine 
is used instead of a water-cooled engine. 


strength aluminum alloys permitting the use of stressed skin wings 
and fuselages. 

In a biplane the relative position of the wings with respect to 
one another is defined by gap — the distance between the chords of 
the upper and lower wings — and stagger — the amount one wing is 
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set aliead of the other as measured by the horizontal distance 
from the leading edge of the upper wing to the corresponding point 
on the lower wing. These factors have considerable significance to 



Fig. 7 — THE RELATIVE SIZES AND AREAS OF AEROPLANES. SHOWING 
THE SPAN OF THE MAIN WINGS IN RELATION TO THEIR CHORD, FROM 
WHICH THE AVERAGE RATIO OF SPAN TO CHORD MAY BE DEDUCED 

the aerodynamicist who wishes to evaluate the mutual interference 
effects of the air flow over the respective wings by calculation. 

Monoplanes vary in respect to position and shape of wings, type 
of fuselage and arrangement of tail areas, type of landing gear and 
number of power plants. Typical variations in front and side 
views are shown by figs. 8 and 9; in these figures, (a) shows an 
externally braced, high-wing, tail wheel type, light monoplane, 
(b) a low-wing, internally braced, tricycle gear monoplane, (c) a 
low- wing, twin-engine tricycle gear transport and (d) a four- 
engine, tricycle gear, low-wing air-line transport. 

Horizontal Tail Area. — At a distance of approximately three 
chords behind the leading edge of the wings is che rail plane, in 
area about one ninth that of the wings. In steady flight its func- 
tion is to balance or trim the aeroplane; lx., to ensure that the 
resultant of all the air forces on the aeroplane passes through the 
centre of gravity. ( See Aerodynamics.) It is generally in two 
parts. The front part, about 60% of the whole, is normally fixed, 
though means may be provided by which the pilot can alter its 
angle of incidence by rotating it about an axis such as 2-2 (fig. 7a), 
thus enabling the aeroplane to be trimmed f or flying at various 
speeds This operation is analogous to trimming the sails of a 
ship so that it carries no weather or lee helm. 

In a modern aeroplane a movable tail plane is generally con- 
sidered indispensable, unless trimming planes such as trim tabs 
(described later) are used, in which case the stabilizer need not 
be adjustable. 

The rear part of the tail, or elevator, is hinged on an axis such 
as 3-3 (fig. 7a), and connected to the control column in such a 
way that a forward movement of the pilot’s hand depresses the 
trailing edge of the elevator and causes the machine to dive, and 
vice versa. The elevator is the primary control organ of an aero- 
plane, since by it the pilot alters the angle of attack of the wings 
and hence in conjunction with the engine power controls the rate 
of climb or descent and the speed. 

Vertical Tail. — The vertical stabilizing and controlling sur- 
faces, a fixed fin and a movable rudder connected to foot pedals on 
which the pilot’s feet rest, are generally situated at the aft end 
of the fuselage above the horizontal surfaces. They perform the 
same function as the rudder in a boat. The fixed fin provides 
directional stability; ix., it tends to keep the plane on a straight 
course. The hinged rear part of the vertical tail, or rudder, serves 
two functions; it provides a means to allow the pilot to “yaw” the 
aeroplane and change direction of flight, and it is used to trim the 
plane for straight flight, particularly when one wing engine of a 
multiengined aeroplane may not be operating. This latter func- 
tion is quite important since the remaining engines have a tendency 
to lift the wing on one side more than the other and pull the plane 
into a power spin. 

Rudder control forces for a large multiengined plane can be 
quite high and require considerable exertion on the part of the 
pilot. Accordingly, trim tabs are provided on the rudder to assist 
the pilot. These are small hinged surfaces attached to the trailing 
edge of the rudder, which, when moved (for example, to the right), 
force the rudder to the left because of its aerodynamic forces, and 


effectively simulate application of “left” rudder pedal by the pilot. 
When adjusted properly the tab holds just enough rudder to main- 
tain straight flying despite adverse yawing forces of an inoperative 

engine. 

Variations of the trim tab principle, known as balancing tabs, 
servo-tabs or flying tabs, etc., are also employed, particularly on 
very large planes, to allow the pilot to manoeuvre without ex- 
cessive rudder pedal pressures. These devices automatically assist 
the pilot to move the rudder in the desired direction as he presses 
the rudder pedal 

For small single-engine planes it is sometimes possible to dis- 
pense with a rudder entirely; thus we have the “two-control” 
plane (aileron and elevator control only). In such planes it is 
also necessary to limit the upward travel of the elevator to pre- 
clude development of wing stalling with subsequent entry into a 
spin ; without a rudder recovery from a spin might become difficult 
if not impossible. 

Location of Power Plant. — Engines, propellers, oil tank, 
accessories and controls are enclosed in body forms called nacelles. 
With few exceptions, “tractor” positions of propellers are used, 
although “pusher” arangements are seen now and then When 
two or more power plants are used it is customary to distribute 
them along the wings; each engine nacelle is in itself an integral 
unit able to function independently of others. Two and four 
engines are common, although trimotors are seen where the one 
engine is located in the nose of the fuselage. The vertical location 
of the “thrust axis” with respect to the plane’s centre of gravity is 
important since care must be taken to avoid giving rise to large 
couples which would otherwise tend to rotate the aeroplane in a 
vertical plane as throttles are altered. Care must also be taken 
to locate call surfaces above the propeller slip stream to avoid 
troublesome vibrations. 

Fuselage and Landing Gear. — The fuselage serves as a con- 
necting member of wings, power plants, tail surfaces and landing 



FIG. 8.— FRONT VIEW OF TYPICAL MONOPLANE ARRANGEMENTS: (A) THE 
PIPER STINSON VOYAGER; (B) THE RYAN N AVION; (C) THE MARTIN 2-0-2 
AIRLINER; |0] THE BOEING STRATOCRUISER 





FIG. 9. — SIDE VIEW OF MONOPLANES SHOWING NOSE-WHEEL AND TAIL- 
WHEEL TYPE LANDING GEARS: (A) THE PIPER STINSON VOYAGER; (B) 
THE RYAN NAVION; <C) THE MARTIN 2-0-2 AIRLINER; (D) THE JBOE1NG 
STRATOCRUISER 

gear. It also contains accommodations for operating crew, pas- 
sengers and cargo. Sometimes fuel tanks are included but mostly 
these are placed within the wing structure for safety and to con- 
serve space. Open cockpit fuselages, where occupants are exposed 
to the air, were displaced by closed cabins, with opening doors on 
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the side or sliding canopies in the top to permit entry. On large 
transports, emergency exit openings are provided to permit rapid 
egress in the event of accident. The fuselage is designed as a 
boat hull, in flying boats, to permit operation from the water 
surface. 

Landing gears are usually seen in tail-wheel or nose-wheel (tri- 
cycle) configurations. ( See fig. 9.) For large transports, dual 
wheels are sometimes used on each landing gear stmt to reduce 
wheel loads. 

Retracting mechanisms are employed to rotate the gear upward 
into recesses in the wing and fuselage structure. 

7. STABILITY AND CONTROL 

The general principles of stability and control are dealt with 
in the article Aerodynamics, and the stabilizing and controlling 
surfaces have been referred to above. The necessary disposition 
and dimensions of these surfaces are decided in practice chiefly 
by direct comparison with previous designs. Since, however, aero- 
planes are not merely scale copies of one type, some rational 
means of using the accumulated experience of previous work is 
essential, and it is this that research into the fundamentals of 
stability and control is able to supply. Needless to say, even 
these methods break down when the aeroplane in question is 
not broadly similar to those from which the data are derived, 
and then nothing short of a thorough investigation, assisted 
by model experiments, will suffice. Very often, even with the 
best that can be done in this way, uncertainties remain, and 
the designer is forced, as in other branches of engineering de- 
sign, to rely upon his ability to draw conclusions from insufficient 
premises. 

Stability. — Stability, the property of returning to a steady 
state of motion when deliberately or accidentally disturbed, im- 
plies as a necessary preliminary the existence of equilibrium, or 
“trim,” in that state. An aeroplane is trimmed for a steady con- 
dition of flight by an adjustment of its tail plane, or adjustment 
of the trim tab controls, the elevator being left free. The degree 
of stability generally considered desirable for a commercial aero- 
plane can be attained by arranging the size of tail plane and the 
fore and aft position of the centre of gravity within certain limits. 
The further back the centre of gravity, the larger is the necessary 
tail area. The fore and aft position of the centre of gravity in 
relation to the wing is defined by its distance from a plane pass- 
ing through the leading edge of the wing perpendicular to the 
chord, for a monoplane; for a biplane an equivalent monoplane 
wing is substituted. In normal aeroplanes this distance is usually 
about one-third the chord, though it has varied between one- 
quarter and one-half. The height of the centre of gravity of an 
aeroplane in relation to the wings has a secondary effect on its 
stability. In particular, a low centre of gravity is not necessary 
for stability. 

Adequate stability is usually present when the horizontal tail 
area is approximately i2%-~i$% of the wing area and when a 
tail length ratio of from 2.5 to 3.0 is provided, the latter ratio 
being the distance from the tail plane to the centre of gravity 
divided by the wing chord. 

Elevator areas of about 40% of the horizontal tail surface area 
usually provide sufficient controllability for the range of position 
of centre of gravity normally employed. 

Lateral and directional stability depends mainly on the pro- 
vision of adequate fin and dihedral angle. Good stability in these 
directions is of importance to comfort and instrument flight. 

Aileron Control. — ‘Ailerons of an area between one-twelfth 
and one-eighth of that of the wings are usually provided, and give 
adequate control at all normal flying speeds. At low speeds, how- 
ever (more accurately, at angles of attack of the wings in the 
neighbourhood of stalling), not only are normal ailerons ineffec- 
tive, but they may actually become a source of danger, their use 
aggravating an inherent tendency of the stalled wings to force the 
aeroplane into a spiral dive or spin. ( See Aileron.) 

Rudder Control. — An effective rudder is as essential for safety 
at low speeds as effective ailerons. The efficiency of any given 
rudder depends on its being arranged so that the body does not 
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shield it, but it is found that when the product of the ratios 

area of rudder and fin 
area of wings 
and 

distance of rudder from centre of gravity 
semispan of wings 

is above one-twentieth, a satisfactory control is obtained. The 
latter ratio is usually about one, so that the former should not be 
less than one-twentieth. The area of the rudder is generally 
about two-thirds that of the rudder and fin combined. 

Automatic Pilot. — All modern transport aeroplanes are 
equipped with an automatic gyroscopic pilot. The device is de- 
signed to pilot the plane on a given heading. It can be adjusted 
for climb, descent or for turns It is so arranged that the 
pilot can over control by the normal use of control column and 
rudder. 

The automatic pilot has many advantages. It produces more 
steady flight than is otherwise possible and permits the pilot to 
attend his radio and navigational duties with greater freedom. 
Although it is not a normal practice, it may be set for take-off or 
landing. 

8. SAFETY OF AIR TRAVEL 

Air travel would have been much more quickly adopted except 
for a general public apprehension of the risks involved. These 
risks are associated with the following causes: (1) physical failure 
or error of the pilot, (2) fire when in flight, (3) collision when in 
flight, (4) breakage of the structure and (5) forced landing. 
Dangers of the first four types are not peculiar to aircraft and the 
precautions they involve are common to transport by road, rail 
and sea. The measures adopted in air transport largely eliminated 
them. It is mainly the dangers which may arise when an aeroplane 
is forced to land that loom large in the minds of those who might 
otherwise travel by air. While it cannot be said that these fears 
are entirely unwarranted, yet in so far as the design of aircraft is 
involved the position rapidly improved. 

Forced Landings. — Forced landings may be necessitated by 
engine trouble, structural failure, fuel shortage, weather, ice form- 
ing on the aeroplane or loss of knowledge by the pilot of location. 
A wen-qualified pilot with a properly equipped aeroplane should 
not experience forced landings caused by loss of bearings, and 
should never experience fuel shortage. Forced landings caused by 
weather, while annoying, are not dangerous in a country well- 
equipped with emergency landing fields. Structural failures are 
extremely rare in normal flight. Ice forming on the wings and 
propellers, however, was formerly a serious problem. The danger 
of ice is twofold. It adds considerable weight to the structure and 
at the same time decreases the normal efficiency thereof by spoil- 
ing the lifting qualities of the wings and the traction qualities of 
the propellers. Some trouble has also been experienced by ice 
forming in carburettors and reducing engine power output. How- 
ever, invention as well as the development of efficient meteoro- 
logical services and weather broadcasting systems largely if not 
completely met the situation. It would be a rare phenomenon if 
ice-forming conditions existed throughout the altitude range of the 
aeroplane. Altitudes for flight should be sought which do not fa- 
vour icing. To arrive at such altitudes, however, it may be neces- 
sary to pass through icing layers. Since clear ice, under severe 
conditions, can form at the rate of three inches per minute, it is 
an important problem which gave much cause for thought and 
experimentation. Its importance was more keenly felt after the 
development of instrument flying. Formerly little cloud flying 
was attempted but with modern methods cloud flying is nearer the 
rule than the exception. 

To prevent ice from forming in carburettors, heaters are installed 
to warm the incoming air. Propeller deicing is accomplished in 
one of two ways, either by use of a liquid solution using alcohol as 
a base or by electrical heating. The liquid solution is applied by 
centrifugal force through a rotating slinger ring onto the surface 
of the blade at the blade hub. Electrical heating is accomplished 
by specially developed coatings on the blade surface which become 
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heated as an electrical current is passed through it. 

Two systems of preventing ice from forming on wings are used. 
One involves the use of pneumatic driven, pulsating, rubber pads 
on the leading edge; the pulsations crack the ice to be carried off 
by the air. Thermal heating of wing leading edges is another 
means ; the waste exhaust heat from the engines is usually ducted 
along the leading edge for this purpose. 

From the height of about 3,000 ft., for a single-engine plane, 
approximately four minutes are available in which the pilot may 
choose a lancing place. If the failure occurs before the aeroplane 
has reached its cruising altitude, the time and the corresponding 
area of ground in which this landing place is to be found are re- 
duced in proportion. These considerations unfortunately may 
result in the pilot’s having to execute somewhat sharp turns in 
order to place the aeroplane correctly, and it is during these that 
the controllability of the machine is most severely tested. The 
ultimate danger lies in the fact that the speed of horizontal travel 
at the moment of landing cannot possibly be less than the stalling 
speed. In practice with a typical small plane in level flight it will 
be between 55 m.p.h. and 70 m.p.h. In a banked turn it can be 
from 15 m.p.h. to 25 mp.h. higher because of the higher lifts re- 
quired under the acceleration forces of the turn. The inexperi- 
enced pilot, in an endeavour to make the most of what space is 
available, frequenty turns too tightly, stalls at a speed higher than 
he normally would expect and, before recovery can be completed, 
loses excessive altitude or spins and crashes. 

9 . STRUCTURAL DESIGN 

The General Problem.— The discussion so far has concerned 
aerodynamic and performance aspects of the aeroplane. Of equal 
importance to the success of the plane is the internal design or 
structure which, while being extremely light, must still have the 
strength needed to cope with all possible loads it can experience in 
service. It must also be reliable in service and incorporate all 
known safeguards for safety. The modem plane structure (or 
air frame) is an intricately complicated unit requiring great in- 
genuity on the part of designers and necessitating many com- 
promises before reaching its final form. A plane which is properly 
designed and meets all government regulations for strength and 
reliability is termed structurally airworthy. The art of designing 
for all safety requirements and proving that an airplane meets 
these requirements is denoted by the general term “airworthiness.” 

The structural airworthiness of the plane involves not only the 
use of ordinary principles applicable to conventional engineering 
structures but many specially developed theories applicable to 
thin shell structures which “fail” by elastic buckling. Great care 
must be taken to select proper materials and use these materials 
most efficiently by proper shaping, forming and joining. To pro- 
portion structural elements suitably a knowledge is required of the 
external, or applied, loads to calculate the stresses in each element. 
The margin between the stresses, so calculated, and the minimum 
safe or allowable stress for the element is the safety -margin. As 
a minimum requirement this margin, on most commercial planes, 
must equal 50% of the applied load a factor of safety of 1.5 
above rite applied load must be attained before ultimate failure 
load is reached). 

Assurance of reliability of structural parts is also essential to 
airworthiness. This simply means that they must be rigid enough 
to withstand abuse in service, must not be subject to disastrous 
fatigue failures caused by repeated loadings or vibrations, and 
must have ability to withstand wear or deterioration in adverse 
atmospheric conditions. An unreliable bolt in the control system 
could result in an accident as serious as one caused by structural 
failure of a wing spar. However, it cannot be claimed that parts 
can be designed for infinite life; hence, a reasonable program of 
inspection, maintenance and replacement of parts in service is a 
necessary consideration. 

Finally, airworthiness is dependent on the success of the designer 
in incorporating special safety features. For example, control 
systems are duplicated, or otherwise devised, in such a way that 
should failure occur to any one part a separate means will be 
available to permit accomplishing a safe landing. Control sur- 


faces have extra hinges. Passenger seats are designed for crash 
load conditions and are provided with special safety belts (aft- 
facing seats have been proposed to enhance safely in the event of 
minor accidents). Fuel tanks are designed to withstand minor 
crashes without rupture. Windshields are specially designed to 
resist the impact of collision with birds in flight. Fuselages are 
specially designed to withstand loads caused by “'ditching” the 
plane in a forced landing on water or land. 

Load Factors.— The one most important criterion of strength 
of an aeroplane structure is its “applied load factor.” Various 
other terms are used but by definition the load factor (n) is the 
amount by which, because of accelerations imposed in manoeuvres 
or turbulent air, the normal loads are increased in the ratio L/W, 
L being the total wing lift and W being the weight of the aeroplane. 
This ratio is one for level flight where and can be positive 

or negative in other conditions. By reference to basic aerodynamic 
equations for lift it can be seen that L is directly proportional to 
angle of attack and the square of the speed ( V 2 ). Thus, if the 
angle of attack is unchanged but the speed doubled, n would be 4. 
Assuming the lift coefficient can also be doubled simultaneously 
by increasing the angle of attack, a further increase of load factor 
to a total value of 8 would be experienced. 

It is theoretically impossible to provide enough strength to pre- 
vent failure of the structure. Fortunately, however, reasonable 
maximum values of n can be specified for design purposes so that 
the likelihood of structural failure is remote during the life of the 
plane. The appropriate value can vary with the type of plane and 
its contemplated use; otherwise transport planes would be ex- 
cessively heavy and uneconomical. For military fighters, n may 
be as high as 10; for private planes, 4.0, and for commercial trans- 
ports, 2.5 to 3.0 can be safely used. Fig. 10 shows in briefest 
possible detail the general relationship of load factor and speed for 
a typical plane 

Manoeuvring Loads.— The loads induced by the pilot in 
manoeuvring the plane during turns, banks, stalls, pull-ups, rolls, 
etc., can be measured by means of an accelerometer. This instru- 
ment measures the load factor in terms of the normal acceleration 

caused by gravity, g. A 3g load factor is recorded when =3 

(neglecting secondary factors such as the lift on the tail surface, 
etc.). The outside outline “envelope” of fig. 10 is the safe struc- 
tural limit manoeuvring strength of the plane. The pilot is re- 
quired to so operate his plane as to stay inside this envelope at all 
times. For the example shown, he must not exceed a positive $g 
or a negative 1 g load factor up to the “never exceed” limit speed 
(Fd). For his part, the designer must make sure the wing, fuse- 
lage, tail surfaces and control systems are strong enough to with- 
stand any combination of speed and within the envelope. 

Given the necessary control power and indifference to his own 
safety the pilot can, as before illustrated, impose quite high load 
factors in the plane structure. Most pilots “blank out” or tempo- 
rarily lose control of certain senses, including sight, at less than 
8 g. This consideration in itself provides a safety factor limiting 
practical application of extreme stresses, particularly for military 
fighter aircraft. 

Rough Air or Gust Loads.— The sharp impact of rough or 
turbulent air on the plane produces “gust loads” which in principle 
are simply the aerodynamic effect of a rapid change of wing lift 
caused by change in the angle of attack. Vertical currents of air 
are responsible for this; the higher the vertical velocity of gust 
the higher the gust load factor produced. The designer can 
account for the effect of gusts in the manner shown by the 
30 ft./sec. and 15 ft./sec. gust velocity broken lines of fig. 10. In 
these instances* it will be noted that for a given gust velocity the 
higher the speed the greater the “bump” experienced. Planes are 
designed so that they can be safely flown at their cruising speed, 
V c , in moderately rough air, which is usually associated with effec- 
tive gust velocities of about 30 ft./sec. For very rough air it 
behooves the pilot to slow down even to a lower speed where much 
lower gust load factors will be the result. 

Ground Loads.— In addition to being capable of taking stresses 
imposed under all flight conditions the structure must be designed 
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to withstand those developed in landings. Here again recourse is 
made to^load factors; only in this instance the acceleration forces 
are applied to the landing wheels rather than the wings. Landing 
gears usually incorporate shock struts, which absorb the energy of 
impact associated with the landing by developing a resisting force 
which acts continuously during the compressing of the strut. A 
well-designed landing gear is one which will limit the applied 
forces to less than about 4g for commercial aircraft. Normal 



Fig. 10. — TYPICAL STRENGTH (V-N) diagram for an aeroplane 
SHOWING MANOEUVRING AND GUST LOAD FACTOR CONDITIONS 


landings are accomplished with much lower accelerations than 
this, but to take care of the worst cases of mis judgment and 
ground gust effects higher valves are used. 

Proof of Strength.— Knowing the external loads on the plane 
structure, calculations are made of the stresses imposed on each 
part, bolt and rivet. Most structures are highly redundant and 
calculations can only be made with difficulty. Where doubt may 
exist as to the actual value of stresses or the path taken by 
loads, recourse is made to structural testing. Elaborate jigs are 
required to hold the structure and allow proper loading and obser- 
vation of results. A major portion of the time and expense of 
development of a modem plane is spent in the structural testing 
program. As a result, any commercial plane which conforms to 
the official criterion of strength and has been certificated by the 
airworthiness authorities of the government can, if operated 
sensibly, carry passengers with complete safety. 

10. MATERIALS USED IN CONSTRUCTION 

Early Composite Structures. — The materials most commonly 
used for the main structural members of early aeroplanes were 
wood and steel, with a fabric covering for the wings. The wood 
used was chiefly spruce of the highest grade, and in many aero- 
planes the whole of the main structure, with the exception of ties 
and joints, was of this material. Ties and the joints or fittings by 
which they were attached to the other members were generally of 
steel. Steel tubes were used in some parts, either, as in the under- 
carriage, because of their robustness, or, as in the control mech- 
anism, because of their efficiency in transmitting torsion. 

The cross section of the wing spars has the I section used in 
general structural engineering, though the thickness of the web 
and flanges is much larger in proportion to the over-all dimensions 
of the section than is usual in steel I girders. 

Wood as a structural material suffers from the following dis- 
advantages: (i) Suitable grades cannot be freely obtained. (2) 
When exposed to the atmosphere, particularly to large changes in 
temperature and humidity, wood deteriorates more rapidly than 
steel or other metals. (3) The external aprseara^ce of wood is 
often misleading as an indication of its r..e r, .a: <u.dition. (4) 
Glue and wood screws cannot be entirely avoided, and both are 
sources of weakness and uncertainty. (5) When a wooden struc- 
ture is involved in an accident, many of its members break com- 
pletely and splinter, and the structure disintegrates, whereas metal 
members often merely bend, and an all-metal structure generally 
■reserves much of its original shape. (6) Wood has no inherent 
Resistance to fire. These disadvantages formed the chief incen- 


257 

live to the development of all-metal construction for planes. 

All-Metal Structures.- — -The development of all-metal struc- 
tures was originally mainly confined to e^ch of the 

wooden members of the composite structir- * cnrc-c. above by 
a metal member, using either steel or duralumin. In such a struc- 
ture the load to be borne by each member was of a fairly simple 
character and could be estimated fairly closely. Hence, a com- 
parison of the merits of a composite and an all-metal structure on 
these lines can be reduced to a comparison of typical members. 

In small private aeroplanes welded steel tubular construction 
was still used quite extensively at mid- 20th century. Wing spars 
might still be of wood, but more commonly they were of extruded 
aluminum alloy shapes. The exterior surfaces of wings, fuselage 
and tail surfaces might be either fabric or metal. When fabric 
was used it was usually a high-grade cotton fabric material laced 
onto the structure and finished with aircraft dope to give it taut- 
ness and air tightness. Metal coverings were made using a thin 
sheet aluminum alloy riveted construction. Streamlined steel or 
aluminum alloy tubing was used to form external bracing or stmts 
for monoplane wings and landing gears. 

For most planes the trend has been toward monocoque or semi- 
monocoque construction with the entire outer surface of the 
aeroplane of the metal stressed skin construction. Developments 
in the production of large, thin, uniform sheets of aluminum 
alloys, and in the art of welding and riveting, made desirable the 
monocoque type of construction in which the covering of the 
fuselage furnishes the strength. In the semi -monocoque type 
part of the stress is borne by the stressed skin and part by re- 
inforcement. 

Very high-speed aircraft require stiff structures for strength, 
rigidity and preservation of external contour. For such aircraft 
thick plate construction and large extruded and milled internal 
structural members are employed. 

Materials Used. — The form and arrangement of internal 
structural members are dictated by the choice of materials, prop- 
erties thereof and available methods for forming, fabricating and 
joining such materials. Aircraft materials fall into three prin- 
cipal classes: wood, steel and nonferrous metals. The accom- 
panying table contains a brief listing of the most important of 
these, with appropriate weight and strength data for purposes of 
comparison. For many technical reasons a comparison of strength 
properties alone cannot be relied upon to indicate relative superi- 
ority; the particular application involved and other essential 
properties such as workability, fire resistance quality, heat insulat- 
ing ability, surface hardness, relative rigidity, susceptibility to 
corrosion and availability of standard shapes enter into the choice. 

Plastics had not yet reached the perfection needed for universal 
structural application at mid-century. Many nonprimary struc- 
tural applications, however, are found for these materials in 


Typical Properties of Aircraft Materials 


Material 

Specific 
weight 
Ib./cu in 

Tension 
yield 
lb /sq in. 

Tension 
ultimate 
lb /sq in. 

Modulus 
of < 

elasticity 

E 

Wood 





Spruce 

0015 

— 

9,400 

1 3x106 

Mahogany plywood 

0021 

— 

5*770 

0 75x10* 

Ferrous metals 





Low carbon steel(r, 020) 
Chrome-moiy 1,4,130) 

0 283 

36,000 

55.000 

28x10® 

0 283 

70,000 

90,000 

29x10® 

Stainless (K hard) (1S-8) 

0 286 

110,000 

158,000 

26x10® 

Aluminum alloys 




, 

17 ST. . ... 

0 IOI 

32,000 

55,000 

10 4x10® 

24 ST ... 

0 100 

46,000 

65,000 

10 5x10® 

75 ST 

O IOI 

67,000 

[ 76,000 

10 3x10® 

Magnesium 





Mh .... 

00635 

22,000 

32,000 

6 5x10® 

FS-ik . ... 

00645 

29,000 

j 39,000 

6 5x10® 


flooring, partitions, radomes, ducts and transparent enclosures. 

Castings and forgings of both steel and aluminum alloys are 
used extensively for fittings, hinge brackets and parts carrying 
relatively large concentrated loads. 

Resistance to corrosion is of importance in aircraft structures. 
Dissimilar metals, where joined together, must be suitably insu- 
lated from one another by tape or zinc 'chromate primer to prevent 
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galvanic corrosion. Alclad possesses excellent natural resistance 
to weathering. Steel parts plated with zinc or cadmium or painted 
with zinc chromate primers also have good corrosion resistance. 

The high strength of aircraft metals, despite light weight, is 
obtained through alloying certain constituents such as carbon, 
chromium, nickel, copper and zinc with steel, aluminum or mag- 
nesium. Proper treatment of these alloys is required, such as 
heat treatment, aging and cold-working (rolling), to develop the 
best properties New alloys were constantly developed to obtain 
improved strength properties both at low and high temperatures ; 
examples of these included zirconium, cerium, titanium, etc. 

Allowable Stresses. — What maximum stress will a particular 
strut, tubing, beam or bolt take before it will fail? How are such 
stresses determined? These questions require an answer before 
the stress analyst can be sure that the structural parts are safe. 
Aeroplane parts fail mostly under tension or compression loads. 
In the first case the matter is relatively simple since the important 
strength properties involved are the yield tensile strength and the 
ultimate tensile strength, the former being the stress at which plas- 
tic strain begins and the latter the stress at which rupture occurs. 
For all materials these values can be measured, using standard test 
specimens, in a tensile testing machine The accompanying table 
shows such typical values Knowing the allowable ultimate tensile 
stress of the material of the strut, tube or beam, the analyst can 
easily calculate the load which it can support in pounds by multi- 
plying this stress by the appropriate cross-section area. 

For compression allowable stress values the problem is much 
more complicated. Here failure may occur m a variety of ways; 
for example, by column buckling, by twisting or general instability 
and by local buckling or crushing. A long steel tube can fail 
under a very low end load by suddenly buckling laterally. If the 
load is relieved the tube will return to its original position un- 
harmed. This is called column (or elastic) buckling. As the tube 
is shortened in length the allowable end load can be increased 
correspondingly; in practice, however, it will never reach in 
magnitude the load it can take in tension. 

Thin sheets exhibit a similar characteristic by buckling readily 
under compressive loads. If the sheet is reinforced by attaching 
stringers lengthwise of the sheet, or by corrugating it, higher com- 
pressive loads can be carried before it will buckle. This is the 
principle of stiffened skin construction used in aircraft fabrication, 
making it possible to use lightweight thin metal materials. A 
great variety of types and shapes of stiffened structural elements 
are used by. manufacturers. The allowable stresses for such ele- 
ments are largely determined from a number of sheet stringer 
combination panel tests. Results of the tests, supplemented by 
theoretical methods, are then used to establish criteria which 
accurately predict failing loads for comparable elements of the 
aircraft structure. 

There are many other stresses which are of importance to de- 
signers, among them allowable shear and bearing stresses of mate- 
rials for use in determining the strength of rivec and bolt 
connections. Fatigue stresses, or the ability of a material to 
withstand cyclical repetition of load, are also important for deter- 
mination of the useful life of a part in service. 

Joining of Materials, — The aeroplane designer is faced with 
the problem of transforming materials which he procures in the 
form of flat sheet, bars, round tubing or extruded shapes such as 
angles, channels, zees, etc., into parts of a plane. This requires 
forming of pieces, fitting to assembly jigs and joining the parts 
together. The three most common aircraft processes of joining 
parts are welding, riveting and bonding. 

Welded construction is employed extensively for the joining of 
steel parts. The most common type is oxyacetylene torch welding, 
although electric resistance and arc welding are also used. Parts 
which require heat treatment for increased strength must be 
furnace-heated subsequent to welding and quenched under correct 
temperature conditions Since heat destroys the strength prop- 
erties of aluminum alloys, only certain such materials can be 
satisfactorily torch-welded, and this by skilled operators under 
controlled conditions. Spot welding of alclad aluminum alloys 
has, however, been successfully employed. Spot welding, using 


automatic machines, is used also for fabricating parts made of 
stainless steel materials. 

The most common method of joining high-strength aluminum 
alloy parts is by riveting This requires the careful fitting of 
parts, drilling of rivet holes and, usually, manual driving of rivets 
with air guns. On exterior surfaces where a smooth surface is 
necessary, flush riveting is employed; i.e , the outside head of the 
rivet fits into a countersunk hole in the sheet. Rivet materials 
must be soft enough to drive without cracking and yet, because of 
the hardening effect of the working received in driving, it must 
develop the required strength to carry the required loads through 
the joint. 

Bonding involves joining parts (exclusive of heat bonding by 
brazing) by using a plastic adhesive between surfaces. By this 
means it is possible to join not only like materials but materials 
such as aluminum alloy sheet to wood, rubber or plastic materials. 

Bibliography — H Glauert, Elements of Aerofoil and Airscrew 
Theory (1926) , E P. Warner rf— **'»♦*'’ Dc*i?n: Performance, and ed. 
(1936) ; A. F Niles and J S. a * ’ ’ Structures, vol i and ii, 

2nd ed. (1938); Aimy-Navy-Livn Aeronautics Administration Publi- 
cation ANC-sa, “Strength of Metal Aircraft Elements” (1949) See 
also the publications of the Aeronautical Research Committee (Great 
Britain) and the National Advisory Committee for Aeronautics (US). 

(B. L S ; X ) 

AEROTHERAPEUTICS. In addition to the general use of 
open air and sunshine, there are several particular ways of using 
aii for therapeutic purposes. Thus, oxygen-enriched air is used 
for those made ill through breathing irritant gases such as were 
used in warfare. 

These gases evoke oedema of the lungs and danger of suffoca- 
tion through want of oxygen. So, too, in cases of pneumonia, 
shock and failing circulation, oxygen inhalation is useful. It is 
administered either by a mask or in a special chamber in which 
the patient is put. In the latter case great precaution must be 
taken against the danger of fire. 

Oxygen containing 5 % of carbon dioxide provokes deep breath- 
ing, and is useful in cases when the lungs require expanding, as 
after operations for empyema, when hypostatic congestion of the 
lungs threatens, and in cases of poisoning by carbon monoxide, as 
in ordinary coal gas poisoning, etc. This mixture is particularly 
useful for breathing during induction of and after anaesthesia 
with ether, since the deep respiration induces anaesthesia quickly, 
and washes the ether out of the body at the end of the anaesthetic 
period. The breathing of nitrous oxide and oxygen in a compressed 
air chamber at half an atmosphere extra pressure gives deep and 
safe anaesthesia. 

Certain dusts in the air act as irritants to those affected with hay 
fever and asthma; e.g., the pollen of plants, spores of aspergillus 
mould. It has been found possible to relieve such patients by 
sending them to high mountains. 

In a mercurial or sulphur bath, the patient, enveloped in a sheet, 
sits on a chair beneath which a lamp is placed both to volatilize 
the drug and produce a steamy atmosphere. The vapour is ab- 
sorbed by the skin. This treatment is used for syphilis and also for 
scabies and other affections of the skin. (See Therapeutics.) 

Air at a low pressure is used locally for cupping and thus pro- 
ducing local congestion, the blood being drawn into the part to 
which the cupping apparatus is applied at the expense of other 
organs. A similar result is got by local application of heat, 
poultices, etc. In operations where the chest cavity is opened air 
is blown into the lungs through a tube introduced through the 
larynx in order to keep the lungs distended. 

Ozonized Air. — Ozonized air has been used in treatment of 
tuberculosis and wounds. Ozone is an irritant to the lungs and can 
be used safely only in very weak concentrations; e.g., in a con- 
centration just perceptible to the smell. It takes away the power 
to smell bad odours, but otherwise has no valuable properties 
which have been proved. Its chief use, therefore, is for deodor- 
izing offensive smells. (L. E. H.) 

See “Aero therapeutics,” American Journal of Physical Therapy, vol. 
3 (1926-27). 

AERSCHOT, PHILIPPE DE CROY, Duke of (1526- 
i 595 ) 5 prince of Chimay, governor general of Flanders, was born 
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at Valenciennes, and inherited the estates of the ancient and 
wealthy family of Croy. He was appointed governor of the citadel 
of Antwerp when the Spanish troops withdrew m 1577. After a 
period of vacillation he deserted Don John toward the end of that 
year. 

Jealous of the prince of Orange, he was then the head of the 
party which induced the archduke Matthias (afterward emperor) 
to undertake the sovereignty of the Netherlands, and soon after- 
ward was appointed governor of Flanders by the state council 

A strong party, including the burghers of Ghent, distrusted the 
new governor, and Aerschot, who was taken prisoner during a riot 
at Ghent, was only released on promising to resign his office. 

He then sought to regain the favour of Philip of Spain, and 
having been pardoned by the king in 1580 shared in the govern- 
ment of the Netherlands; but he refused to serve under the count 
of Fuentes when he became governor general in 1594, and retired 
to Venice. He died on Dec. 11, 1595. 

See J. L Motley, The Rise of the Dutch Republic. 

AERTSZEN (or Aartsen), PIETER (1507-1573), called 
“long Peter” on account of his height, Dutch historical painter, 
was born and died at Amsterdam. When a youth he distinguished 
himself by painting homely scenes, in which he reproduced articles 
of furniture, cooking utensils, etc., with marvellous fidelity. An 
excellent specimen of his style on a small scale, a picture of the 
Crucifixion, may be seen in the Antwerp museum. Aertszen was 
a member of the Academy of St. Luke, in the books of which he 
is entered as Langhe Peter , schilder. Three of his sons attained 
to some note as painters. 

AESCHINES (5th century b.c.), an Athenian philosopher 
and orator and a friend of Socrates. Diogenes Laertius preserves 
a tradition that it was he, not Crito, who offered to help Socrates 
to escape from prison. He was always a poor man He started a 
perfumery shop in Athens on borrowed capital, became bankrupt 
and retired to the Syracusan court. According to Diogenes Laer- 
tius (ii, 61), Plato, then at Syracuse, pointedly ignored Aeschines, 
but this does not agree with Plutarch De adulatore et amico (c. 26). 
On the expulsion of the younger Dionysius, Aeschines returned to 
Athens, and, finding it impossible to profess philosophy publicly 
owing to the contempt of Plato and Aristotle, was compelled to 
teach privately. Besides forensic speeches, noted for their purity 
of style, he wrote several philosophical dialogues: (1) Concerning 
virtue , whether it can be taught; (2) Eryxias, or Erasistratus : 
concerning riches, whether they are good; (3) Axiochus : concern- 
ing death, whether it is to be feared, but those extant are not 
genuine remains. 

J. le Clerc made a Latin translation of them, with notes and several 
dissertations, entitled Silvae Philologicae , and they were edited by S. N. 
Fischer (Leipzig, 1786) and K. F. Hermann, De Aeschin. Socrat. relig. 
(Gottingen, 1850). The genuine dialogues appear to have been marked 
by the Socratic irony ; an amusing passage is quoted by Cicero in the 
De inventione (i, 31). See also R. Hirzel, Der Dialog , i, 129-140 (1895) ; 
T. Gomperz, Greek Thinkers ; vol. iii, p. 342, English trans. by G. G. 
Berry (London, 1905). 

AESCHINES (389-314 b.c.), Athenian orator, the political 
opponent of Demosthenes. Aeschines and Demosthenes were 
both members of the first embassy to Philip (February-March 
346 B.C.). 

Philip’s envoys appeared in the assembly on April 15 and 16, 
and between these two meetings Aeschines appears to have been 
won over to Philip’s interest; on April 15 he refused, with Demos- 
thenes, to accept a clause excluding Phocis; on April 16 he sup- 
ported a peace in which the question was left vague. The same 
ambassadors went to administer the oaths to Philip, but, after so 
delaying on their journey that Philip had time to make conquests 
in Thrace, Philocrates and Aeschines (outvoting Demosthenes), 
allowed him to exclude the Phocians. But on his return Aeschines 
falsely assured the assembly that he had private information that 
Philip meant to support Phocis. The Athenians believed him and 
Phocis, left without support, surrendered. 

In 345 Demosthenes accused Aeschines of misconduct, but 
Aeschines saved himself by an attack on Demosthenes’ supporter 
(in Timarchutn) . 

In 343 Demosthenes renewed the attack, and Aeschines secured 


a bare acquittal (De Falsa Legatione). 

In 340 war broke out again with Philip, and thanks to Aeschines, 
who stirred up a sacred war 111 339, he managed to enter Greece 
unopposed, as general of the Amphictyonic forces. Athens and 
Thebes, united by Demosthenes, resisted desperately, but were 
decisively defeated at Chaeroneia (338). 

Aeschines’ party secured favourable terms from Philip, and 
prosecuted Demosthenes on various charges, but the Athenians 
loyally supported him, and in 336 it was proposed to crown him 
for public services. Aeschines brought a graphe paranomon 
against the proposer (in Ctesiphontem) , but the case was not 
tried till 330. Demosthenes’ speech, “On the Crown” (a vindica- 
tion of his whole policy), secured the condemnation of Aeschines, 
who withdrew to Rhodes. 

Bibliography — 'Ancient Authorities. Demosthenes, De Corona, ed 
by W W. Goodwin (1905), and De Falsa Legatione (see H. Weil ,Les 
Plaidoyers bo* t m/ ~ •€' de Dimosthene, 1881—86), Aeschines speeches, 
Lives by . . ' :;> hilostratus and Libanius, the Exegesis of Apol- 

lonius. Editions: Benseler, trans. and notes by Weidner (1872) ; ; Blass 
(1896); Against Ctesiphon, Weidner (1872, 1878); G A and W. ti. 
Simcox (1866); Drake (1872); Richardson (1889); T Gwatkm and 
E S. Shuckbvnrh (1890). English Translations: Leland (1771 ) ; 
Biddle (1881), C. D. Adams, in the Loeb Classical Library (1919); 
and others See also Stechow, Aeschinis Ora tori s vita (1841 ) » Mar- 
chand, Charakteristik des Redners Aschines (1876); Castets , Es chine, 
TOrateur (1875). For the political problems see histones of Greece, 
especially A. Holm, Geschichte Gnechenlands, vol iii, English trans 
(1896) ; A. Schafer, Demosth. und seine Zeit (Leipzig, 1850-58). See 
also Demosthenes. , _ t , .. 

AESCHYLUS (525-456 bc.), Greek poet, the first of the 
only three Attic tragedians of whose work entire plays survive, 
and in a very real sense the founder of the Greek drama, was 
bom at Eleusis in 525 bc. His father, Euphorion, belonged to 
the “Eupatridae” or old nobility of Athens, as we know on the 
authority of the short Life of the poet given in the Medic ean 
manuscript ( see note on “authorities” in the Bibliography ). 
According to the same tradition he took part as a soldier in the 
great struggle of Greece against Persia; and was present at the 
battles of Marathon, Artemisium, Salamis and Plataea, in the 
years 490-479. 

At least one of his brothers, Cynaegirus, 
fought with him at Marathon, and was 
killed in attempting a conspicuous act of 
bravery, and the brothers’ portraits found 
a place in the national picture of the battle 
which the Athenians set up as a memorial 
in the Stoa Poecile (or “pictured porch”) 
at Athens. 

The vigour and loftiness of tone which 
mark Aeschylus’ poetic work were results 
not only of his native genius and gifts, 
powerful as they were, but also of the per- 
sonal share he took in the great actions of 
a heroic national uprising. 

In the same way, the poet’s brooding 
thoughtfulness on deep questions — the 
powei of the gods, their dealings with 
man, the dark mysteries of fate, the future 
life in Hades — though largely a result of his turn of mind and 
temperament, was doubtless connected with the place where his 
childhood was passed. Eleusis was the centre of the most famous 
worship of Demeter, with its processions, ceremonies, mysteries, 
impressive spectacles and nocturnal rites; and these were inti- 
mately connected with the Greek beliefs about the human soul 
and the underworld. 

His dramatic career began early and continued for more than 40 
years. 

In 499, his 26th year, he first exhibited at Athens; and his last 
work, acted during his lifetime at Athens, was the trilogy of the 
Oresteia, exhibited in 458. The total number of his plays is stated 
by Suidas to have been 90, and the 7 extant plays, with the dramas 
named or nameable which survive only in fragments, amount to 
more than 70, so that Suidas’ figure is probably based on reliable 
tradition. It is well known that in the 5th century b c. each 
exhibitor at the tragic contests produced four plays, and Aes- 
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chylus must therefore have competed (between 499 and 458) 
more than 20 times, or once in two years. His first victory is 
recorded in 484, 15 years after Ms earliest appearance on the stage; 
but in the remaining 26 years of his dramatic activity at Athens 
he was successful at least 12 times. This clearly shows that he 
was the most commanding figure among the tragedians of 500-458, 
and for more than half that time was usually the victor in the con- 
tests. Perhaps the most striking evidence of his exceptional posi- 
tion among Ms contemporaries is the well-known decree passed 
shortly after his death that whosoever desired to exhibit a play of 
Aeschylus should “receive a chorus”; i e., be officially allowed to 
produce the drama at the Dionysia. 

The existence of tMs decree, mentioned in the Life, is strongly 
confirmed by two passages in Aristophanes: first in the prologue 
of the Acharnians (which was acted in 425, 31 years after the 
poet’s death), where the citizen, grumbling about his griefs and 
troubles, relates his great disappointment, when he took Ms seat 
in the theatre “expecting Aeschylus,” to find that when the play 
came on it was TEeognis; and secondly in a scene of the Frogs 
(acted 405 b.c.), where the throne of poetry is contested in Hades 
between Aeschylus and Euripides, the former complains (Frogs, 
866) that “the battle is not fair, because my own poetry has not 
died with me, while Euripides’ has died, and therefore he will have 
it with him to recite ” — a clear reference, as the scholiast points 
out, to the continued production at Athens of Aeschylus’ plays 
after Ms death. 

Apart from fables, guesses and blunders, of wMch a word is 
said below, the only other incidents recorded of the poet’s life 
that deserve mention are connected with his Sicilian visits, and 
the charge preferred against him of revealing the “secrets of 
Demeter.” 

This tale is briefly mentioned by Aristotle ( Ethics , iii, 2), and 
a late commentator (Eustratius, 12th century) quotes from one 
Heracleides Ponticus the version wMch may be briefly given as 
follows : 

The poet was acting a part in one of his own plays, where there 
was a reference to Demeter. The audience suspected Mm of re- 
vealing the inviolable secrets, and rose in fury; the poet fled to 
the altar of Dionysus in the orchestra and so saved his life for the 
moment; for even an angry Athenian crowd respected the invio- 
lable sanctuary. 

He was afterward charged with the crime before the Areopagus, 
and Ms plea “that he did not know that what he said was secret” 
was accepted by the court and secured Ms acquittal. The com- 
mentator adds that the prowess of the poet (and Ms brother) at 
Marathon was the real cause of the leniency of his judges. The 
story was afterward developed, and embellished by additions; but 
as the main fact seems accepted by Aristotle, it is probably 
authentic in the above shape. 

As to his foreign travel, the suggestion has been made that cer- 
tain descriptions in the Persae , and the known fact that he wrote 
a trilogy on the story of the Thracian king Lycurgus, persecutor 
of Dionysus, seem to point to his having a special knowledge of 
Thrace, which makes it likely that he had visited it. This, how- 
ever, remains at best a conjecture. For his repeated visits to 
Sicily, on the other hand, there is conclusive ancient evidence. 

Hiero I, tyrant of Syracuse, who reigned about 12 years (478- 
467), and among other efforts at magnificence invited to Ms court 
famous poets and men of letters, had founded a new town, Aetna, 
on the site of Catana which he captured, expelling the inhabitants. 
Among his guests were Aeschylus, Pindar, Bacchylides and Simon- 
ides. About 476 Aeschylus was entertained by him, and at his 
request wrote and exhibited a play called The Women of Aetna 
in honour of the new town. He paid a second visit about 472, the 
year in which he had produced the Persae at Athens, and the play 
is said to have been repeated at Syracuse at Ms patron’s request. 

Hiero died in 467, the year of the Seven against Thebes; but 
after 458, when the Oresteia was exMbited at Athens, we find the 
poet again in Sicily for the last time. In 456 he died and was 
buried at Gela; on his tomb was placed an epitaph in two elegiac 
couplets saying: “Beneath Jhis stone lies Aeschylus, son of Eu- 
phorion, the Athenian, who perished in the wheat-bearing land 


of Gela; of Ms noble prowess the grove of Marathon can speak, 
or the long-haired Persian who knows it well.” The authorship of 
this epitaph is uncertain, as the Life says it was inscribed on his 
grave by the people of Gela, while Athenaeus and Pausanias 
attribute it to Aeschylus. Probably most people would agree that 
only the poet himself could have praised the soldier and kept 
silent about the poetry. 

Of the marvellous traditions which gathered round his name 
little need be said. Pausanias’ tale, how Dionysus appeared to the 
poet when a boy, asleep in Ms father’s vineyard, and bade Mm 
write a tragedy — or the account in the Life, how he was lulled by 
an eagle letting fall on Ms head a tortoise whose shell the bird 
was unable to crack — dearly belong^ to the same class of legends 
as the story that Plato was son of Apollo, and that a swarm of 
bees settled upon his infant lips as he lay in his mother’s arms 
Less supernatural, but hardly more historical, is the statement in 
the Life that the poet left Athens for Sicily in consequence of his 
defeat in the dramatic contest of 468 by Sophocles ; or the alter- 
native story of the same authority that the cause of his chagrin 
was that Simonides’ elegy on the heroes slam at Marathon was 
preferred to Ms own. 

Apart from the inherent improbability of such pettiness in such 
a man, neither story fits the facts, for in 467, the next year follow- 
ing Sophocles' success, it is known that Aeschylus won the prize 
of tragedy with the Septem; and the Marathon elegy must have 
been written in 49a, 14 years before his first visit to Sicily. 

Aeschyltis 5 Plays. — In passing from Aeschylus’ life to his 
work, we have obviously far more trustworthy data, in the 7 
extant plays (with the fragments of more than 70 others), and 
particularly in the invaluable help of Aristotle’s Poetics . The 
real importance of our poet in the development of the drama 
(see Drama: Greek ) as compared with Ms predecessors is shown 
by the fact that Aristotle, in his brief review of the rise of tragedy 
(Poetics, iv, 13), names no one before Aeschylus. 

He recognizes, it is true, a long process of growth, with several 
stages, from the dithyramb to the drama; and it is not difficult 
to see what these stages were. The first step was the addition to 
the old choric song of an interlude spoken, and in early days 
improvised, by the leader of the chorus (Poetics, iv, 12). Tire 
next was the introduction of an actor (literally, an “answerer’’), 
to reply to the leader; and thus we get dialogue added to reci- 
tation. 

The “answerer” was at first the poet himself (Aristotle, Rhet- 
oric, iii, 1). This change is traditionally attributed to Thespis 
(533 b.c.), who is, however, not mentioned by Aristotle. The 
mask, to enable the actor to assume different parts, by whom- 
soever invented, was in regular use before Aeschylus’ day. The 
third change was the enlarged range of subjects. The lyric dithy- 
ramb tales were necessarily about Dionysus, and the interludes 
had, of course, to follow suit. Nothing in the world so tenaciously 
resists innovation as religious ceremony, and it is interesting to 
learn that the Athenian populace (then, as ever, eager for “some 
new thing”) nevertheless opposed at first the introduction of other 
tales* 

But the innovators won, or otherwise there would have been no 
Attic drama. 

In this way, then, to the original lyric song and dances in hon- 
our of Dionysus was added a spoken (but still metrical) interlude 
by the chorus leader, and later a dialogue with one actor (at first 
the poet), whom the mask enabled to appear in more than one 
part. 

Nevertheless, all the evidence points to the fact that in the 
development of the drama Aeschylus was the decisive inno- 
vator. 

The two tMngs that were important, when the 5th century 
began, if tragedy was to realize its possibilities, were (1) the 
disentanglement of the dialogue from its position as an interlude 
in an artistic and religious pageant that was primarily lyric ; and 
(2) its general elevation of tone. Aeschylus, as we know on the 
express authority of Aristotle (Poetics, iv, 13), achieved the first 
by the introduction of the second actor; and though he did not 
begin the second he gave to it the decisive impulse and consum- 
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mat! on by the overwhelming effect of Ms serious thought, the 
stately . splendour of his style, his high dramatic purpose, and 
the artistic grandeur and impressiveness of the construction and 
presentment of his tragedies. 

As to the importance of the second actor no argument is 
needed. The interacting personal influences of different char- 
acters on each other are indispensable to anything that can be 
called a play, as we understand the word; and, without two 
“personae dramatis” at the least, the drama in the strict sense 
is clearly impossible. The number of actors was afterwards in- 
creased; but to Aeschylus is due the essential step; and therefore, 
as was said above, he deserves, in a very real sense, to be called 
the founder of Athenian tragedy. 

Of the seven extant plays, Supplices, Persae, Septem contra 
Thebas , Prometheus, Agamemnon, Choephoroe and Eumemdes , 
five can be dated with certainty, as the archon’s name is pre- 
served in the Arguments; and the other two approximately. The 
dates rest, in the last resort, on the didaskalia, or the official 
records of the contests, of which Aristotle (and others) com- 
piled catalogues; and some actual fragments have been recovered. 
The order of the plays is probably that given above; and cer- 
tainly the Persae was acted in 472, Septem in 467, and the trilogy 
in 458. The Supplices is generally regarded as the oldest; and 
the best authorities tend to place it not far from 490. The early 
date is strongly confirmed by three things : the extreme simplicity 
of the plot, the choric (instead of dramatic) opening, and the 
fact that the percentage of lyric passages is 54, or the highest 
of all the seven plays. The chief doubt is in regard to Prometheus , 
but the very low percentage of lyrics (only 27, or roughly a 
quarter of the whole), and still more the strong characterization, 
a marked advance on anything in the first three plays, point to 
its being later than any except the trilogy, and suggest a date 
somewhere about 460, or perhaps a little earlier. A few com- 
ments on the extant plays will help to indicate the main points of 
Aeschylus’ work. 

Stipplices. — The exceptional interest of the Supplices is due 
to its date. Being nearly 20 years earlier than any other extant 
play, it furnishes evidence of a stage in the evolution of Attic 
drama which would otherwise have been unrepresented It prob- 
ably resembles in general structure the lost works c: Choerilus, 
Phrynichus, Pratinas and the 6th century pioneers of drama. 

The plot is briefly as follows: the 50 daughters of Danaus (who 
are the chorus), betrothed by Aegyptus (their father’s brother) 
to his 50 sons, flee with Danaus to Argos, to escape the marriage. 
They claim the protection of the Argive king, Pelasgus; and he 
(by a pleasing anachronism) refers the matter to the people, who 
agree to protect the fugitives. The pursuing fleet of suitors is 
seen approaching; the herald arrives, orders off the cowering 
Danaids to the ships and finally attempts to drag them away. 
Pelasgus interposes with a force, drives off the Egyptians and 
saves the suppliants. Danaus urges them to prayer, and the 
grateful chorus pass away to the shelter offered by their pro- 
tectors. 

It is clear that we have here the drama just developing out 
of the lyric pageant. The interest still centres round the chorus. 
Character and plot — the two essentials of drama— are both here 
rudimentary. The play is a single situation. It should not be 
forgotten, indeed, that the play is one of a trilogy— an act, there- 
fore, rather than a complete drama. But we have only to com- 
pare it with those later plays of which the same is true, to see 
the difference. Even in a trilogy, each play is a complete whole 
in itself, though also a portion of a larger whole. 

Persae. — The next play that has survived is the Persae , the 
only extant Greek historical drama. The plot is stiff severely 
simple, though more developed than that of the Supplices . The 
opening is stiff lyric, and the first quarter of the play brings 
out, by song and speech, the anxiety of the people and queen 
as to the fate of Xerxes’ huge army. Then comes the messenger 
with the news of Salamis, including a description of the sea- 
fight itself which can only be called magnificent. ^ The play is 
not a tragedy in the true Greek sense; its real aim is not the 
“pity and terror” of the developed drama; it is the triumphant 


glorification of Athens, the exultation of the whole nation gathered 
in one place, over the ruin of their foe; and one effective inci- 
dent is the raising of Darius’s ghost, and his prophecy of the 
disastrous battle of Plataea. But in the ghost’s rav—c—cr-j there 
is a mixture of audacity and naivete, characteristic at once of the 
poet and the early youth cf the drama. 

Septem Contra TUeoac. — A* 3 years later came the Theban 
tragedy, which is (like the Supplices) one of a connected series, 
dealing with the evil fate of the Theban house, and traces the 
fate through three generations, Laius, Oedipus and the two sons 
who die by each other’s hands in the fight for the Theban sov- 
ereignty. This family fate, where one evil deed leads to another 
after many years, is a larger conception, strikingly suited to 
Aeschylus’ genius, and constitutes a notable stage in the develop- 
ment of the Aeschylean drama. In the last extant work, the 
Oresteia, the poet traces the tragedy of the Pelopid family, from 
Agamemnon’s first sin to Orestes’ vengeance and purification. 
And the names of several lost plays point to similar handling of 
the tragic trilogy. 

The Seven against Thebes is the last play of its series ; and 
again the plot is severely simple Father and grandfather have 
both perished miserably; and the two princes both claim the 
kingdom. Eteocles has driven out Polyneices, who fled to Argos, 
gathered a host under seven leaders (himself being one), and 
when the play opens has begun the siege of his own city. The 
king appears, warns the people, chides the clamour of women, 
appoints seven Thebans, including himself, to defend the seven 
gates, departs to his post, meets his brother in battle and both are 
killed. The other chieftains are all slain, and the enemy beaten 
off. The two dead princes are buried by their two sisters, who 
alone are left of the royal house. 

Various signs of the early drama are here manifest. Half 
the play is lyric ; there is no complication of plot ; the whole action 
is recited by messengers; and the predicted mutual slaughter of 
the princes is brought about by no accidental stroke of destiny, 
but by the choice of the king, Eteocles himself. On the other 
hand, the opening is no longer lyric (like the two earlier plays) 
but dramatic; the main scene, where the king appoints the seven 
defenders, must have been an impressive spectacle. One novelty 
should not be overlooked. There is here the first passage of 
dianoia, or general reflection of life, which later became a regu- 
lar feature of tragedy. Eteocles muses on the fate which involves 
an innocent man in the company of the wicked so that he shares 
unjustly their deserved fate ( Theb . 597-608). The whole part 
of Eteocles shows a new effort of the poet to draw character, 
which may have something to do with the rise of Sophocles, who 
in the year before (468) won the prize of tragedy. There remain 
only the Prometheus and the Oresteia, which show such marked 
advance that (it may almost be said) when we think of Aeschylus 
it is these four plays we have in mind. 

Prometheus. — The Prometheus-trilogy consisted of three 
plays: Prometheus the Fire-brmger, Prometheus Bound f Pro- 
metheus Unbound. The two last necessarily came in that order; 
the Fire-brmger is probably the first of the trilogy. That Prome- 
theus sinned against Zeus, by stealing fire from heaven; that he 
was punished by fearful tortures for ages; that he was finally 
reconciled to Zeus and set free — all this was the ancient tale 
indisputably. Those who hold the Ftre-bringer (IIup^opos) to 
be the final play, conjecture that it dealt with the establishment 
of the worship of Prometheus under that title, which is known to 
have existed at Athens. But the other order is on all grounds 
more probable; it keeps the natural sequence — crime, punishment, 
reconciliation, which is also the sequence in the Oresteia. And if 
the reconciliation was achieved in the second play, no scheme of 
action sufficing for the third drama seems even plausible. 1 

The play that survives is a poem of unsurpassed force and 
impressiveness. Nevertheless, from the point of view of the 

1 The Eumemdes is quoted as a parallel, because there the establish- 
ment of this worship at Athens concludes the whole trilogy; but it 
is forgotten that in Evmeaide^ there is much besides — the pursuit of 
Orestes, the refuge at Athens, the trial, the acquittal, the conciliation 
by Athena of the Furies; while here the story would be finished 
before the last play began. 
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development of drama, there seems at first sight little scope in 
the story for the normal human interest of a tragedy, since the 
actors are all divine, except lo, and between the opening where 
Prometheus is nailed to the Scythian, rock, and the close where 
the earthquake engulfs the rock, the hero and the chorus, action 
m the ordinary sense is ipso facto impossible. This is just the 
opportunity for the poet’s bold inventiveness and fine imagina- 
tion. 

Oceanus,^ the well-meaning palavering old mentor, and Hermes, 
the blustering and futile jack-in-office, gods though they be, are 
vigorous, audacious and very human character-sketches; the soft 
entrance of the consoling nymphs is unspeakably beautiful; and 
the prophecy of lo’s wanderings is a striking example of that 
new keen interest in the world outside which was felt by the 
Greeks of the 5th century, as it was felt by the Elizabethan 
English in a very similar epoch of national spirit and enterprise 
2,000 years later. Thus, though dramatic action is by the nature 
of the case impossible for the hero, the visitors provide real 
drama. 

Another important point in the development of tragedy is 
what we may call the 4 ‘balanced issue ” The hero is both a victim 
and a rebel. He is punished for his benefits to man; but though 
Zeus is tyrannous, the hero's reckless defiance is shocking to 
Greek feeling. As the play goes on, this is subtly indicated by 
the attitude of the chorus. They enter overflowing with pity. 
They are slowly alienated by the hero’s impiety; but they decline, 
at the last crisis, the mean advice of Hermes to desert Pro- 
metheus; and in the Anal crash they share his fate. 

Oresteia, — The last and greatest work of Aeschylus is the 
Oresteia , which also has the interest of being the only complete 
trilogy preserved to us. As in Prometheus , the plot, at first 
sight, is such that the conditions of drama seem to exclude much 
development in character-drawing. The gods are everywhere 
at the root of the action. The inspired prophet, Calchas, has 
demanded the sacrifice of the king’s daughter, Iphigeneia, to ap- 
pease the offended Artemis. The inspired Cassandra, brought in 
as a spear-won slave from conquered Troy, reveals the murderous 
past of the Pelopid house, and the imminent slaughter of the 
king by Ms wife. Apollo orders the son, Orestes, to avenge his 
father by killing the murderess, and protects him when after the 
deed he takes sanctuary at Delphi. The Erinyes (“Furies”) 
pursue him over land and sea; and at last Athena gives him 
shelter at Athens, summons an Athenian council to judge his 
guilt, and when the court is equally divided gives her casting 
vote for mercy. The last act ends with the reconciliation of 
Athena and the Furies; and the latter receive a shrine and wor- 
ship at Athens, and promise favour and prosperity to the great 
city. The scope for human drama seems deliberately restricted 
by such a story so handled. Nevertheless, the growth of charac- 
terization is not only visible but remarkable. Clytaemnestra is 
one of the most powerfully presented characters of the Greek 
drama. And there is one other noticeable point. In this trilogy, 
Aeschylus, for the first time, has attempted some touches of char- 
acter in two of the humbler parts, the watchman in Agamemnon, 
and the nurse in the Choephoroe . These two are veritable figures 
drawn from contemporary life; and though both appear only once, 
the innovation is most significant, and especially as adapted by 
Aeschylus. 

Aeschylus’ Characteristics.—^ remains to say a word on 
two more points: the religious ideas of Aeschylus and some of the 
main characteristics of his poetry. The religious aspect of the 
drama Jn one sense was prominent from the first. But the new 
spirit imported by the genius of Aeschylus was religious in a 
profounder meaning of the term. The sadness of human lot, the 
power and mysterious, dealings of the gods, their terrible and 
inscrutable wrath and jealousy ( aga and phthonos ), their certain 
vengeance upon sinners, all the more fearful if delayed— such 
are the poet’s constant themes, especially in the Oresteia. And 
at times, particularly in the Trilogy , in his reference to the divine 
power of Zeus, he almost approaches a stem and sombre mono- 
theism 

One specially noteworthy point in the Agamemnon is his ex- 


plicit repudiation of the common Hellenic view that prosperity 
brings ruin. In other places he seems to share the feeling, but 
here (Ag. 730) he goes deeper, and declares that it is not 6X$o$ 
but always wickedness that brings about men’s fall. All through 
there is a recurring note of fear m his view of man’s destiny In 
one remarkable passage of the Eumenides (517-525) this fear is 
extolled as a moral power which ought to be enthroned in men’s 
hearts, to deter them from impious acts or from the pride that 
impels them to such sins. 

Of the poetic qualities of Aeschylus’ drama and diction, both 
in the lyrics and the dialogue, the briefest word must here suffice. 
He is everywhere distinguished by grandeur and power of con- 
ception, presentation and expression, and most of all in the latest 
works, the Prometheus and the Trilogy He is pre-eminent m 
depicting the slow approach of fear, as in the Persae; the immi- 
nent horror of impending fate, as in the broken cries and visions 
of Cassandra in the Agamemnon (1072-117; ,, the long lament 
and prayers to the nether powers in the Choephoroe (315-478), 
and the gradual rousing of the slumbering Furies in the Eumenides 
(1 1 7-139) The fatal end in these tragedies is foreseen, but 
the effect is due to its measured advance, to the slowly darken- 
ing suspense which no poet has more powerfully rendered Again, 
he is a master of contrasts, as when the floating vision of con- 
soling nymphs appears to the tortured Prometheus (115-135); 
or the unmatched lyrics which tell (in the Agamemnon, 228-247) 
of the death of Iphigeneia; or the vision of his lost love that the 
night brings to Menelaus (410-426). And not least noticeable 
is the extraordinary range, force and imaginativeness of his dic- 
tion. One example of his lyrics may be given which will illus- 
trate more than one of these points. It is taken from the lament 
in the Septem, sung by the chorus and the two sisters, while fol- 
lowing the funeral procession of the princes (Sept. 854-860) : — 

Nay, with the wafting gale of your sighs, my sisters, 

Beat on your heads with your hands the stroke as of oars, 

The stroke that passes ever across Acheron, 

Speeding on its way the black-robed sacred bark, — 

The bark Apollo comes not near, 

The bark that is hidden from the sunlight — 

To the shore of darkness that welcomes all ! (A. Si.) 

Bibliography — Authorities: The chief authority for the text is a 
single ms. at Florence, of the early nth century, known as the 
Medicean or M., written by a professional scribe and revised by a 
contemporary scholar, who corrected the copyist’s mistakes, added the 
scholia, the arguments and the dramatis personae of three plays 
( Theb A gam., Eum.), and at the end 0: the Life of Aeirhylu* and 
the Catalogue of his dramas. The ms. has also been further corrected 
by later hands. In 1896 the Italian Ministry of Public Instruction 
published the ms. in photographic facsimile, with an instructive 
preface by Signor Rostagno. Besides M. there are some eight later 
mss. (13th to 15th century), and numerous copies of the three select 
plays {Sept., Pets., Prom.) which were most read in the later 
Byzantine period. These later mss. are of little value. 

Editions. — The three first printed copies (Aldine, 1518; Turnebus 
and Robortello, 1552) give only those parts of Agamemnon found in 
M., from which ms. some leaves were lost; in 1557 the full text was 
restored by Vettori (Victorius) from later mss. After these four, 
the chief editions of the seven plays were those of Schutz, Person, 
Butler, Wellauer, Dindorf, Bothe, Ahrens, Paley, Hermann, Hartung, 
Weil, Merkel, Kirchhoff and Wecklein. Editions of separate plays, 
special studies, etc. Wilamowitz-Moeliendorf, Enger, Conington, 
Blaydes, Cobet, Meineke, Madvig, Ellis, W. Headlam, Davies, Tucker, 
Verrall, Haigh and Hoernle. The Fragments have been edited by 
Nauck and also by Wecklein. The Aeschylean staging is discussed 
m Albert Muller’s Lehrbuch der griechischen Buhnenalterthumer ; 
in “Die Biihne des Aeschylos,” by Wilamowitz {Hermes, xxi.) ; m 
Smith’s Diet, of Antiquities, art. “Theatrum” (R. C. Jebb) ; in 
Dorpfeld and Reisch {Das griechische Theater ), Haigh’s Attic Theatre , 
and Gardner and Jevons’ Manual of Greek Antiquities. English verse 
translations: Agamemnon , Milman and R. Browning; Oresteia, Sup- 
pliants, Persae , Seven against Thebes, Prometheus Vinctus, by E D. A. 
Morshead ; Prometheus , E. B. Browning; the whole seven plays, Lewis 
Campbell. Oresteia by G. Murray, by R. C. Trevelyan, by G. M. 
Cookson ; prose translation by W. G. and C. E. S. Hea dl am. 

AESCULAPIUS, the Latin form of Asklepios (’ActkXtjwios) 
the name of the Greek god of medicine, the son of Apollo and the 
nymph Coronis. He probably came from Thessaly. The centaur 
Cheiron taught him the art of healing. At length Zeus, who, being 
afraid that he might render all men immortal, slew him with a 
thunderbolt (Apollodorus iii. 10; Pindar, Phthia, 3; Diod. Sic. Iv. 
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71) Homer mentions Mm as a skilful physician, whose sons, 
Machaon and Podaleirius, are physicians in the Greek camp before 
Troy {Iliad, ii. 731). Temples were erected to Asklepios in many 
parts^of Greece, near healing springs or on high mountains. The 
practice of sleeping ( incubaiio ) in these sanctuaries was very 
common, it being supposed that the god effected cures or pre- 
scribed remedies to the sick in dreams All who were healed 
offered sacrifice (especially a cock) and hung up votive tablets, 
recording their names, their diseases, and the manner in which 
they had been cured Many of these tablets have been discovered 
at Epidaurus, the god’s most famous shrine Herodas {Mimes, 4) 
gives a description of one of his temples, and of the offerings made 
to him The cult of Asklepios was introduced into Rome by order 
of the Sibylline books (293 bc.), to avert a pestilence The god 
was fetched from Epidaurus in the form of a snake and a temple 
assigned him on an island in the Tiber (Livy x. 47; Ovid, Metam 
xv. 622). Asklepios is commonly represented standing, dressed in 
a long cloak, with bare breast, his usual attribute is a club-hke 
staff with a serpent coiled round it. He is often accompanied by 
Telesphorus, the boy genius of healing, and his daughter, Hygieia, 
the goddess of health. Votive reliefs representing such groups 
have been found near the temple of Asklepios at Athens. 

Bibliography — L. Dyer, The Gods in Greece (1891); Jane E. 
Harrison, Prolegomena in the Study of Greek Religion (1903); R 

Caton, Temples >i,id R,n yd ^ 4 and Athens (1900); 

articles in Pauly-Wissowa’s •’ ' . Roscher’s Lexikon der 

Mythology; T. Panofka, Astueptos una die Asklepiaden (1846) , Alice 
Walton, “The Cult of A-klepio-A m Cornell Studies in Classical 
Philology , 111. (1894) ; W L D Roi’-c, Greek Votive Offering* (1902) ; 
Mary Hamilton, Incubation (1906) ; L. R Farnell, Greek lit -a Cults 
(1921) ; W A. Jayne, The healing Gods of Ancient Civilizations 
(1925). 
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AESERNIA (mod. Isernia , Italy), Samnite town 58 mi. N E. 
of Beneventum on the road to Corfinium, at the junction of a road 
past Venafrum to the Via Latina. These routes are all followed 
by railways to Campobasso, Sulmona and Caianello. A Roman 
colony from 263 bc, it became the headquarters of the Italian 
revolt after the loss of Corfinium, and was only recovered by Sulla 
at the end of the war, in 80 b c. Massive ancient walls serve as 
foundation to modem ones. 

AESOP (Gr. A Icrooiros), author of Fables about animals, gen- 
erally with a didactic purpose, which have given their name to a 
whole class of stories, is supposed 
to have lived from about 620 to 
560 b c. The place of his birth 
is uncertain. He was the slave of 
ladmon of Samos and met with a 
violent death at the hands of the 
inhabitants of Delphi. When a 
pestilence came upon them, the 
Delphians offered r 
for his death, and the :r. r*d 
claimed by ladmon, grandson of 
his old master. Herodotus, who 
is authority for this (ii. 134), 
does not state the cause of 
Aesop’s death; various reasons 
are assigned by later writers — 
his insulting sarcasms, the em- 
bezzlement of money entrusted to 
him by Croesus for distribution 
at Delphi (Schol Ar. Vesp. 

1446), the theft of a silver cup. 

Aesop must have been freed by ladmon, or he could not have 
conducted the public defense of a Samian demagogue (Aristotle, 
Rhetoric , ii. 20). Legend says that he afterwards lived at the 
court of Croesus, where he met Solon, and dined in the company 
of the Seven Sages of Greece with Periander at Corinth. But it is 
impossible to say whether there is any grain of fact in this con- 
fused chronology. During the reign of Peisistratus he is said to 
have visited Athens, on which occasion he related the fable of The 
Frogs asking for a King , to dissuade the citizens from changing 
Peisistratus for another ruler. 

The current stories about him are derived from a life, or rather 
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BY COURTESY OF HARVARD COLLEGE LIBRARY 

Aesop, sitting in the doorway, 

RECOUNTING ONE OF HIS FAMOUS 
TALES 

Reproduced after the woodcut In 
“Aesop* vita latine cum versrone 
italica,’* etc., printed in Venice, March 
27, 1492 


romance, prefixed to a book of fables, purporting to be Ms, col- 
lected by Maximus Planudes, a monk of the 14th century.^ This 
describes him as ugly and deformed, as he is represented in the 
marble figure in the Villa Albani at Rome. That this life, however, 
was in existence a century before Planudes. ?ppe? r s from a 13th- 
century ms. of it found at Florence. In F.j.arrl. s 
of the Seven Sages , at which Aesop is a guest, there arej; ^ 
original servile condition, but nothing derogatory is said about his 
personal appearance. We are further told that the Athenians set 
up a noble statue of him by Lysippus, which furnishes a strong 
argument against the fiction of his deformity. The obscurity in 
which the history of Aesop is involved has induced some scholars 
to deny his existence altogether 

It is probable that Aesop did not commit his fables to writing 
(IFas/tf, 1 259 ; Plato, Phaedo, 61 b). Demetrius of Phalerum 
(34S--283 b c.) made a collection in ten books, probably in prose, 
which has been lost Next appeared an edition in elegiac verse, 
cited by Suidas, but the author’s name is unknown. Babrius, a 
Roman, turned the fables into choliafiibics in the earlier part of the 
3rd century ad. The most celebrated of the Latin adapters is 
Phaedrus, a freedman of Augustus. Avianus (of uncertain date, 
perhaps the 4th century) translated 42 fables into Latin elegaics. 
The collections, which we possess under the name of Aesop’s 
Fables , are late renderings of Babrius’s version, or Babrius was 
translated into Syriac, and back again into Greek. Ignatius Dia- 
conus, in the gth century, made a version of 53 fables in choliambic 
tetrameters. Stories from Oriental sources were added, and from 
these collections Maximus Planudes made and edited the collection 
which has come down to us under the name of Aesop, and from 
which the popular fables of modern Europe have been derived. 

Bibliography. — For further information see the article Fable; 
Bentley, Dissertation on the Fables of V'*’ V Du Meril, Poesies 
inedites du moyen age (1854) ; J. Jacobs, ' : • f •>.'« j of Aesop (1889) ; 
1. The history of the Aesopic fable; ii. The Fables of Aesop, as first 
printed by William Caxton (1484), from his French translation; 
Hervieux, Les Fabulistes Lathis (1893-99). Before any Greek text 
appeared, a Latin translation of 100 Fa h ^ 7 ^^ A»<-n*« r no by an Italian 
scholar named Ranuzio (Renutius) w * „ - 0 ; , Rome, 1476. 

About 1480 the collection of Planudes ‘ \ . ,it at Milan by 

Buono Accorso (Accursius), together witn Ranuzio s translation. This 
edition, which contained 144 fables, was frequently reprinted and 
additions were made from time to time from various mss — the Heidel- 
berg (Palatine), Florentine, Vatican and Augsburg — by Stephanus 
(1347), Nevelet (1610), Hudson (1718), T I. (1741), Furia 

(1810), Coray (1810), Schneider (1812) and o’ r.-rs critical edition 
of all f Ee nrevi'Misly known fables, prepared by Carl von Halm from 
the to' i w l.'w js Coray and Schneider, was published in the 

TeuLwr - n. C’xca and Latin texts. A Fabufarum Aesopicarum 
sylloge (2 33 in number) from a Pans ms., with critical notes by 
Sternbach, appeared in a Cracow university publication, Rozprawy 
akademii umiejetnosci (1894). 

AESOPUS, a Greek historian who wrote a history of Alexan- 
der the Great, a Latin translation of which, by Julius Valerius, was 
discovered by Mai in 1S16. He is known as the pseudo-Callis- 
thenes. 

{See the references s.v. Callisthenes ) 

AESOPUSj CLODIUSj Roman tragedian, flourished in the 
first century b.c. 

Cicero was on friendly terms with him. Aesopus made a last 
appearance in 55 b.c. — when Cicero tells us that he was advanced 
in years — on the occasion of the splendid games given by Pompey 
at the dedication of his theatre. 

Horace {Sat. iii. 3, 239) mentions his taking a pearl from the 
ear-drop of Caecilia Metella and dissolving it in vinegar, that he 
might have the satisfaction of swallowing eight thousand pounds’ 
worth at a draught. 

Bibliography — Cicero, De Divinations , i. 37; pro Sestio , 56, 58; 
Quint., Instil, xi. 3, III.; Macrobius, Sat, iii. 14. 

AESTHETICS. If we examine a poem in order to determine 
what it is that makes us feel it to be a poem, we at once find two 
constant and necessary elements: a complex of images, and a 
feeling that animates them. Let us, for instance, recall a passage 
learnt at school: Virgil’s lines ( Aeneid , iii., 294, sqq.), in which 
Aeneas describes how on hearing that in the country to whose 
shores he had come the Trojan Helenus was reignmg, with 
Andromache, now his wife, he was overcome with amazement 
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and a great desire to see this surviving son of Priam and to hear 
of his strange adventures. Andromache, whom he meets outside 
the of the city, by the waters of a river renamed Simois, 
celebrating funeral rites before a cenotaph of green turf and two 
altars to Hector and Astyanax; her astonishment on seeing him, 
her hesitation, the halting words in which she questions him, un- 
certain whether he is a man or a ghost; Aeneas's no less agitated 
replies and interrogations, and the pain and confusion with which 
she recalls the past — how she lived through scenes of blood and 
shame, how she was assigned by lot as slave and concubine to 
Pyrrhus, abandoned by him and united to Helenus, another of his 
slaves, how Pyrrhus fell by the hand of Orestes and Helenus be- 
came a free man and a king; the entry of Aeneas and his men 
into the city, and their reception by the son of Priam in this 
little Troy, this mimic Pergamon with its new Xanthus, and its 
Scaean Gate whose threshold Aeneas greets with a kiss- — all these 
details, and others here omitted, are images of persons, things, 
attitudes, gestures, sayings, joy and sorrow; mere images, not 
history or historical criticism, for which they are neither given 
nor taken. But through them all there runs a feeling, a feeling 
which is our own no less than the poet’s, a human feeling of 
bitter memories, of shuddering horror, of melancholy, of home- 
sickness, of tenderness, of a kind of childish pie t as that could 
prompt this vain revival of things perished, these playthings 
fashioned by a religious devotion, the parva Troia , the Pergama 
simulata magnis, the arentem Xanthi cognomine rivum: something 
inexpressible in logical terms, which only poetry can express in 
full. Moreover, these two elements may appear as two in a first 
abstract analysis, but they cannot be regarded as two distinct 
threads, however intertwined; for, in effect, the feeling is alto- 
gether converted into images, into this complex of images, and is 
thus a feeling that is contemplated and therefore resolved and 
transcended. Hence poetry must be called neither feeling, nor 
image, nor yet the sum of the two, but “contemplation of feel- 
ing” or “lyrical intuition” or (which is the same thing) “pure 
intuition” — pure, that is, of all historical and critical reference 
to the reality or unreality of the images of which it is woven, and 
apprehending the pure throb of life in its ideality. Doubtless, 
other things may be found in poetry besides these two elements 
or moments and the synthesis of the two ; but these other things 
are either present as extraneous elements in a compound (re- 
flections, exhortations, polemics, allegories, etc.), or else they 
are just these image-feelings themselves taken in abstraction from 
their context as so much material, restored to the condition in 
which it was before the act of poetic creation. In the former case, 
they are non-poetic elements merely interpolated into or attached 
to the poem; in the latter, they are divested of poetry, rendered 
unpoetical by a reader either unpoetical or not at the moment 
poetical, who has dispelled the poetry, either because he cannot 
live in its ideal realm, or for the legitimate ends of historical 
enquiry or other practical purposes which involve the degradation 
— or rather, the conversion— -of the poem into a document or an 
instrument. 

Artistic Qualities. — What has been said of “poetry” applies 
to all the other “arts” commonly enumerated; painting, sculpture, 
architecture, music. Whenever the artistic quality of any product 
of the mind is discussed, the dilemma must be faced, that either 
it is a lyrical intuition, or it is something else, something just as 
respectable, but not art. If painting (as some theorists have 
maintained) were the imitation or reproduction of a given object, 
it would be, not art, but something mechanical and practical; if 
the task of the painter (as other theorists have held) were to 
combine lines and lights and colours with ingenious novelty of 
invention and effect, he would be, not an artist, but an inventor; 
if music consisted in similar combinations of notes, the paradox 
of Leibniz and Father Kircher would come true, and a man could 
write music without being a musician ; or alternatively we should 
have to fear (as Proudhon did for poetry and John Stuart Mill 
for music) that the possible combinations of words or notes 
would one day be exhausted, and poetry or music would disappear. 
As in poetry, so in these other arts, it is notorious that foreign 
elements sometimes intrude themselves; foreign either a parte 


ohjecti or a parte suhjecii , foreign either in fact or from the point 
of view of an inartistic spectator or listener. Thus the critics of 
these arts advise the artist to exclude, or at least not to rely upon, 
what they call the “literary” elements in painting, sculpture and 
music, just as the critic of poetry advises the writer to look for 
“poetry” and not be led astray by mere literature.^ The reader 
who understands poetry goes straight to this poetic heart and 
feels its beat upon his own; where this beat is silent, he denies 
that poetry is present, whatever and however many other things 
may take its place, united in the work, and however valuable they 
may be for skill and wisdom, nobility of intellect, quickness of 
wit and pleasantness of effect. The reader who does not under- 
stand poetry loses his way in pursuit of these other things He is 
wvong not because he admires them, but because he thinks he is 
admiring poetry. 

Other Forms of Activity As Distinct from Art. — By de- 
fining art as lyrical or pure intuition we have implicitly distin- 
guished it from all other forms of mental production If such 
distinctions are made explicit, we obtain the following negations . 

i Art is not philosophy, because philosophy is the logical 
thinking of the universal categories of being, and art is the unre- 
fiective intuition of being. Hence, while philosophy transcends 
the image and uses it for its own purposes, art lives in it as in a 
kingdom. It is said that art cannot behave in an irrational man- 
ner and cannot ignore logic; and certainly it is neither irrational 
nor illogical; but its own rationality, its own logic, is a quite dif- 
ferent thing from the dialectical logic of the concept, and it was 
in order to indicate this peculiar and unique character that the 
name “logic of sense” or “aesthetic” was invented The not un- 
common assertion that art has a logical character, involves either 
an equivocation between conceptual logic and aesthetic logic, or a 
symbolic expression of the latter in terms of the former. 

2. Art is not history, because history implies the critical dis- 
tinction between reality and unreality; the reality of the fact 
and the reality of a fancied world: the reality of action and 
the reality of desire. For art, these distinctions are as yet un- 
made ; it lives, as we have said, upon pure images. The historical 
existence of Helenus, Andromache and Aeneas makes no differ- 
ence to the poetical quality of Virgil’s poem. Here, too, an ob- 
jection has been raised: namely that art is not wholly indifferent 
to historical criteria, because it obeys the laws of “verisimili- 
tude”; but, here again, “verisimilitude” is only a rather clumsy 
metaphor for the mutual coherence of images, which without 
this interna: coherence would fail to produce their effect as 
images, like Horace’s delphinns in silvis and aper in fiuctibus. 

3. Art is not natural science , because natural science is histori- 
cal fact classified and so made abstract; nor is it mathematical 
science, because mathematics performs operations with abstrac- 
tions and does not contemplate. The analogy sometimes drawn 
between mathematical and poetical creation is based on merely 
external and generic resemblances ; and the alleged necessity of a 
mathematical or geometrical basis for the arts is only another 
metaphor, a symbolic expression of the constructive, cohesive 
and unifying force of the poetic mind building itself a body of 
images. 

4. Art is not the play of fancy, because the play of fancy passes 
from image to image, in search of variety, rest or diversion, 
seeking to amuse itself with the likenesses of things that give 
pleasure or have an emotional and pathetic interest; whereas in 
art the fancy is so dominated by the single problem of converting 
chaotic feeling into clear intuition, that we recognize the pro- 
priety of ceasing to call it fancy and calling it imagination, 
poetic imagination or creative imagination. Fancy as such is as 
far removed from poetry as are the works of Mrs. Radcliffe or 
Dumas pbre. 

5. Art Is Not Feeling in Its Immediacy, — Andromache, on see- 
ing Aeneas, becomes amens, diriguit visu in medio, labitur, longo 
vix tempore fatur, and when she speaks longo s ciebat incassum 
fletus; but the poet does not lose his wits or grow stiff as he gazes; 
he does not totter or weep or cry; he expresses himself in harmoni- 
ous verses, having made these various perturbations the object 
of which he sings. Feelings in their immediacy are “expressed” 
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for if they were not, if they were not also sensible and bodily 
facts (“psycho-physical phenomena/ 5 as the positivists used to 
call them) they would not be concrete things, and so they would 
be nothing at all. Andromache expressed herself in the way de- 
scribed above. But “expression” in this sense, even when ac- 
companied by consciousness, is a mere metaphor from “mental” 
or “aesthetic expression” which alone really expresses, that is, 
gives to feeling a theoretical form and converts it into words, 
song and outward shape. This distinction between contemplated 
feeling, or poetry, and feeling enacted or endured, is the source 
of the power, ascribed to art, of “liberating us from the passions 55 
and “calming” us (the power of catharsis ), and of the consequent 
condemnation, from an aesthetic point of view, of works of art, or 
parts of them, in which immediate feeling has a place or finds a 
vent. Hence, too, arises another characteristic of poetic expres- 
sion — really synonymous with the last — namely its “infinity” as 
opposed to the “finltude 55 of immediate feeling or passion; or, 
as it is also called, the “universal” or “cosmic 55 character of 
poetry. Feeling, not crushed but contemplated by the work of 
poetry, is seen to diffuse itself in widening circles over all the 
realm of the soul, which is the realm of the universe, echoing 
and re-echoing endlessly: joy and sorrow, pleasure and pain, 
energy and lassitude, earnestness and frivolity, and so forth, are 
linked to each other and lead to each other through infinite shades 
and gradations ; so that the feeling, while preserving its individual 
physiognomy and its original dominating motive, is not exhausted 
by or restricted to this original character. A comic image, if it is 
poetically comic, carries with it something that is not comic, as in 
the case of Don Quixote or Falstaff ; and the image of something 
terrible is never, in poetry, without an atoning element of loftiness, 
goodness and love. 

6 . Art is not instruction or oratory: it is not circumscribed and 
limited by service to any practical purpose whatever, whether this 
be the inculcation of a particular philosophical, historical or 
scientific truth, or the advocacy of a particular way of feeling 
and the action corresponding to it Oratory at once robs ex- 
pression of its “infinity 55 and independence, and, by making it 
the means to an end, dissolves it in this end. Hence arises what 
Schiller called the “non-determining 55 character of art, as opposed 
to the “determining 55 character of oratory; and hence the justi- 
fiable suspicion of “political poetry 55 — political poetry being, 
proverbially, bad poetry. 

7. As art is not to be confused with the form of practical 
action most akin to it, namely instruction and oratory, so a 
fortiori , it must not be confused with other forms directed to the 
production of certain effects, whether these consist in pleasure, 
enjoyment and utility, or in goodness and righteousness. We 
must exclude from art not only meretricious works, but also those 
inspired by a desire for goodness, as equally, though differently, 
inartistic and repugnant to lovers of poetry. Flaubert’s remark 
that indecent books lacked verite, is parallel to Voltaire’s gibe 
that certain “poesies sacrees” were really “sacrees, car personne 
n’y touche. 55 

Art in Its Relations. — The “negations’ 5 here made explicit 
are obviously, from another point of view, “relations”; for the 
various distinct forms of mental activity cannot be conceived as 
separate each from the rest and acting in self-supporting isola- 
tion. This is not the place to set forth a complete system of the 
forms or categories of the mind in their order and their dialectic; 
confining ourselves to art, we must be content to say that the 
category of art, like every other category, mutually presupposes 
and is presupposed by all the rest : it is conditioned by them all 
and conditions them all. How could the aesthetic synthesis, 
which is poetry, arise, were it not preceded by a state of mental 
commotion? Si vis me fiere , dolendum est, and so forth. And 
what is this state of mind which we have called feeling, but the 
whole mind, with its past thoughts, volitions and actions, now 
thinking and desiring and suffering and rejoicing, travailing within 
itself? Poetry is like a ray of sunlight shining upon this darkness, 
lending it its own light and making visible the hidden forms of 
things. Hence it cannot be produced by an empty and dull mind; 
hence those artists who embrace the creed of pure art or art for 


art’s sake, and dose their hearts to the troubles of life and the 
cares of thought, are found to be wholly ^ unproductive, or at 
most rise to the imitation of others or to an impressionism devoid 
of concentration Hence the basis of all poetry is human person- 
ality, and, since human personality finds its completion in mor- 
ality, the basis of all poetry is the moral consciousness. Of course 
this does not mean that the artist must be a profound thinker or 
an acute critic; nor that he must be a pattern of virtue or a hero; 
but he must have a share in the world of thought and action 
which will enable him, either in his own person. or by sympathy 
with others, to live the whole drama of human life. He may sm, 
lose the purity of his heart, and expose himself, as a practical 
agent, to blame ; but he must have a keen sense of purity and im- 
purity, righteousness and sin, good and evil. He may not be 
endowed with great practical courage; he may even betray signs 
of timidity and cowardice; but he must feel the dignity of 
courage. Many artistic inspirations are due, not to what the 
artist, as a man, is in practice, but to what he is not, and feels 
that he ought to be admiring and enjoying the qualities he lacks 
when he sees them in others. Many, perhaps the finest, pages of 
heroic and warlike poetry are by men who never had the nerve 
or the skill to handle a weapon. On the other hand, we are not 
maintaining that the possession of a moral personality is enough 
to make a poet or an artist. To be a vir bonus does not make a 
man even an orator, unless he is also dicendi The sine 

qua non of poetry is poetry, that form of , Tcre* synthesis 
which we have defined above ; the spark of poetical genius without 
which all the rest is mere fuel, not burning because no fire is at 
hand to light it. But the figure of the pure poet, the pure artist, 
the votary of pure Beauty, aloof from contact with humanity, 
is no real figure but a caricature. 

That poetry not only presupposes the other forms of human 
mental activity but is presupposed by them, is. proved by the 
fact that without the poetic imagination which gives contempla- 
tive form to the workings of feeling, intuitive expression to ob- 
scure irroresriors and thus becomes representations and words, 
whetht r *po: c:: or sung or painted or otherwise uttered, logical 
though: Jt-Ad vox arise. Logical thought is not language, but it 
never exists without language, and it uses the language which 
poetry has created; by means of concepts, it discerns and dom- 
inates the representations of poetry, and it could not dominate 
them unless they, its future subjects, had first an existence of 
their own. Further, without the discerning and criticizing activ- 
ity of thought, action would be impossible; and if action, then 
good action, the moral consciousness, duty. Every man, how- 
ever much he may seem to be all logical thinker, critic, scientist, 
or all absorbed in practical interests or devoted to duty, cherishes 
at the bottom of his heart his own private store of imagination 
and poetry; even Faust’s pedantic famulus , Wagner, confessed 
that he often had his “grillenhafte Stunden. 55 Had this element 
been altogether denied him, he would not have been a man, and 
therefore not even a thinking or acting being. This extreme case 
is an absurdity; but in proportion as this private store is scanty, 
we find a certain superficiality and aridity in thought, and a cer- 
tain coldness in action. 

The Science of Art, or Aesthetics, and Its Philosophical 
Character. — The concept of art expounded above is in a sense 
the ordinary concept, which appears with greater or less clarity in 
all statements about art, and is constantly appealed to, explicitly 
or implicitly, as the fixed point round which all discussions on the 
subject gravitate: and this, not only nowadays, but at all times, 
as could be shown by the collection and interpretation of things 
said by writers, poets, artists, laymen and even the common peo- 
ple. But it is desirable to dispel the illusion that this concept exists 
as an innate idea, and to replace this by the truth, that it 
operates as an a priori concept. Now an a priori concept does not 
exist by itself, but only in the individual products which it gen- 
erates. Just as the a priori reality called Art, Poetry or Beauty 
does not exist in a transcendent region where it can be perceived 
and admired in itself, but only in the innumerable works of poetry, 
of art and of beauty which it has formed and continues to form, so 
the logical a priori concept of art exists nowhere but in the par- 
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ticular judgments which it has formed and continues to form, 
the refutations which it has effected and continues to effect, the 
demonstrations it makes, the theories it constructs, the problems 
and groups of problems, which it solves and has solved. The 
definitions and distinctions and negations and relations expounded 
above have each its own history, and have been progressively 
worked out in the course of centuries, and m them we now pos- 
sess the fruits of this complex and unremitting toil. Aesthetic, 
or the science of art, has not therefore the task (attributed to it 
by certain scholastic conceptions) of defining art once for all 
and deducing from this conception its various doctrines, so as to 
cover the whole field of aesthetic science; it is only the perpetual 
systematization, always renewed and always growing, of the 
problems arising from time to time out of reflection upon art, and 
is identical with the solutions of the difficulties and the criticisms 
of the errors which act as stimulus and material to the unceasing 
progress of thought. This being so, no exposition of aesthetic 
(especially a summary exposition such as can alone be given here) 
can claim to deal exhaustively with the innumerable problems 
which have arisen and may arise in the course of the history of 
aesthetics; it can only mention and discuss the chief, and among 
these, by preference, those wffiich still make themselves felt and 
resist solution in ordinary educated thought; adding an implied 
“et cetera,” so that the reader may pursue the subject according 
to the criteria set before him, either by going again over old dis- 
cussions, or by entering into those of to-day, which change and 
multiply and assume new shapes almost daily. Another warning 
must not be omitted, namely that aesthetics, though a special 
philosophical science, having as its principle a special and distinct 
category of the mind, can never, just because it is philosophical, 
be detached from the main body of philosophy; for its problems 
are concerned with the relations between art and the other mental 
forms, and therefore imply both difference and identity. Aesthetics 
is really the whole of philosophy, but with special emphasis on 
that side of it which concerns art Many have demanded or 
imagined or desired a self-contained aesthetics, devoid of any 
general philosophical implications, and consistent with more than 
one, or with any, philosophy; but the project is impossible of 
execution because self-contradictory. Even those who promise 
to expound a naturalistic, inductive, physical, physiological or 
psychological aesthetics — in a word, a non-philosophical aesthetics 
— -when they pass from promise to performance surreptitiously 
introduce a general positivistic, naturalistic or even materialistic 
philosophy. And anyone who thinks that the philosophical ideas 
of positivism, naturalism and materialism are false and out of 
date, will find it an easy matter to refute the aesthetic or pseudo- 
aesthetic doctrines which mutually support them and are sup- 
ported by them, and will not regard their problems as problems 
still awaiting solution or worthy of discussion — or, at least, pro- 
tracted discussion. For instance, the downfall of psychological 
associationism (or the substitution of mechanism for a priori 
synthesis) implies the downfall not only of logical associationism 
but of aesthetics also, with its association of “content” and 
“form,” or of two “representations,” which (unlike Campanella’s 
tactus intrinsecus, effected cum magna suavitate ) was a contactus 
extrinsecus whose terms were no sooner united than they dis- 
cedebant. The collapse of biological and evolutionary explana- 
tions of logical and ethical values implies the same collapse in 
the case of aesthetic value. The proved inability of empirical 
methods to yield knowledge of reality, which in fact they can 
only classify and reduce to types, involves the impossibility of 
an aesthetics arrived at by collecting aesthetic facts in classes 
and discovering their laws by induction. 

Intuition and Expression. — One of the first problems to 
arise, when the work of art is defined as “lyrical image,” con- 
cerns the relation of “intuition” to “expression” and the manner 
of the transition from the one to the other. At bottom this is the 
same problem which arises in other part? of philosophy: the 
problem of inner and outer, of mind and matter, of soul and 
body, and, in ethics, of intention and will, will and action, and so 
forth Thus stated, the problem is insoluble; for once we have 
divided the inner from the outer, body from mind, will from 


action, or intuition from expression, there is no way of passing 
from one to the other or of reuniting them, unless we appeal for 
their reunion to a third term, variously represented as God or the 
Unknowable. Dualism leads necessarily either to transcendence 
or to agnosticism But when a problem is found to be in- 
soluble in the terms in which it Is stated the only course open 
is to criticize these terms themselves, to inquire how they have 
been arrived at, and whether their genesis was logically sound 
In this case, such inquiry leads to the conclusion that the terms 
depend not upon a philosophical principle, but upon an empirical 
and naturalistic classification, which has created two groups of 
facts called internal and external respectively (as if internal 
facts were not also external, and as if an external fact could exist 
without being also internal), or souls and bodies, or images and 
expressions; and everyone knows that it is hopeless to try to 
find a dialectical unity between terms that have been distinguished 
not philosophically or formally but only empirically and ma- 
terially. The soul is only a soul in so far as it is a body, the will 
is only a will in so far as it moves arms and legs, or is action; 
intuition is only intuition in so far as it is, in that very act, ex- 
pression An image that does not express, that is not speech, 
song, drawing painting, sculpture or architecture — speech at least 
murmured to oneself, song at least echoing within one’s own 
breast, line and colour seen in imagination and colouring with 
its own tint the whole soul and organism — is an image that does 
not exist. We may assert its existence, but we cannot support our 
assertion; for the only thing we could adduce in support of it 
would be the fact that the image was embodied or expressed 
This profound philosophical doctrine, the identity of intuition and 
expression is, moreover, a principle of ordinary common sense, 
which laughs at people who claim to have thoughts they cannot 
express or to have imagined a great picture which they cannot 
paint. Rem tene, verba sequentur; if there are no verba } there is 
no res This identity, which applies to every sphere of the mind, 
has in the sphere of art a clearness and self -evidence lacking, per- 
haps, elsewhere In the creation of a work of poetry, we are 
present, as it were, at the mystery of the creation of the world; 
hence the value of the contribution made by aesthetics to philo- 
sophy as a whole, or the conception of the One that is All. 
Aesthetics, by denying in the life of art an abstract spiritualism 
and the resulting dualism, prepares the way and leads the mind 
towards idealism or absolute spiritualism. 

Expression and Communication. — Objections to the iden- 
tity of intuition and expression generally arise from psychological 
illusions which lead us to believe that we possess at any given 
moment a profusion of concrete and lively images, when in fact 
we only possess signs and names for them; or else from faulty 
analysis of cases like that of the artist who is believed to express 
mere fragments of a world of images that exists in his mind in 
its entirety, whereas he really has in his mind only these frag- 
ments, together with — not the supposed complete world, but at 
most an aspiration or obscure working towards it, towards a 
greater and richer image which may take shape or may not. But 
these objections also arise from a confusion between expression 
and communication, the latter being really distinct from the 
image and its expression. Communication is the fixation of the 
intuition-expression upon an object metaphorically called ma- 
terial or physical ; in reality, even here we are concerned not with 
material or physical things but with a mental process The proof 
that the so-called physical object is unreal, and its resolution into 
terms of mind, is primarily of interest for our general philosoph- 
ical conceptions, and only indirectly for the elucidation of 
aesthetic questions; hence for brevity’s sake we may let the 
metaphor or symbol stand and speak of matter or nature It is 
clear that the poem is complete as soon as the poet has expressed 
it in words which he repeats to himself. When he comes to 
repeat them aloud, for others to hear, or looks for someone to 
learn them by heart and repeat them to others as in a schola 
cantorum , or sets them down in writing or in printing, he has 
entered upon a new stage, not aesthetic but practical, whose 
social and cultural importance need not, of course, be insisted 
upon. So with the painter; he paints on his panel or canvas, but 
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he could not paint unless at every stage in his work, from the 
original blur or sketch to the finishing touches, the intuited image, 
the line and colour painted m his imagination, preceded the brush- 
stroke. Indeed, when the brush-stroke outruns the image, it is 
cancelled and replaced by the artist’s correction of his own work. 
The exact line that divides expression from communication is 
difficult to draw in the concrete case, for in the concrete case the 
two processes generally alternate rapidly and appear to mingle, 
but it is . clear in idea, and it must be firmly grasped Through 
overlooking it, or blurring it through insufficient attention, arise 
the confusions between art and technique . Technique is not 
an intrinsic element of art but has to do precisely with the con- 
cept of communication. In general it is a cognition or complex 
of cognitions disposed and directed to the furtherance of practical 
action, and, in the case of art, of the practical action which 
makes objects and instruments for the recording and communi- 
cating of works of art ; eg, cognitions concerning the preparation 
of panels, canvases or walls to be painted, pigments, varnishes, 
ways of obtaining good pronunciation and declamation and so 
forth. Technical treatises are not aesthetic treatises, nor yet 
parts or chapters of them. Provided, that is, that the ideas are 
rigorously conceived and the words used accurately in relation to 
them it would not be worth while to pick a quarrel over the use 
of the word “technique” as a synonym for the artistic work itself, 
regarded as “inner technique” or the formation of intuition-ex- 
pressions. The confusion between art and technique is especially 
beloved by impotent artists, who hope to obtain from practical 
things and practical devices and inventions the help which their 
strength does not enable them to give themselves. 

Artistic Objects: the Theory of the Special Arts, and the 
Beauty of Nature. — The work of communicating and conserv- 
ing artistic images, with the help of technique, produces the 
material objects metaphorically called “artistic objects” or “works 
of art”: pictures, sculptures and buildings, and, in a more com- 
plicated manner, literary and musical writings, and, in our own 
times, gramophones and records which make it possible to re- 
produce voices and sounds. But neither these voices and sounds 
nor the symbols of writing, sculpture and architecture, are works 
of art; works of art exist only in the minds that create or re- 
create them. To remove the appearance of paradox from the 
truth that beautiful objects, beautiful things, do not exist, it may 
be opportune to recall the analogous case of economic science, 
which knows perfectly well that in the sphere of economics there 
are no naturally or physically useful things, but only demand 
and labour, from which physical things acquire, metaphorically, 
this epithet. A student of economics who wished to deduce the 
economic value of things from their physical qualities would be 
perpetrating a gross ignoratio elenchi. 

Yet this same ignoratio elenchi has been, and still is, committed 
in aesthetic, by the theory of special arts, and the limits or pe- 
culiar aesthetic character of each The divisions between the arts 
are merely technical or physical, according as the artistic objects 
consist of physical sounds, notes, coloured objects, carved or 
modelled objects, or constructed objects having no apparent cor- 
respondence with natural bodies (poetry, music, painting, sculp- 
ture, architecture, etc.). To ask what is the artistic character of 
each of these arts, what it can and cannot do, what kinds of images 
can be expressed in sounds, what in notes, what in colours, what in 
lines, and so forth, is like asking in economics what things are 
entitled by their physical qualities to have a value and what are 
not, and what relative values they are entitled to have; whereas 
it is clear that physical qualities do not enter into the question, 
and anything may be desired or demanded or valued more than 
another, or more than anything else at all, according to circum- 
stances and needs Even Lessing found himself slipping down the 
slope leading to this truth, and was forced to such strange con- 
clusions as that actions belonged to poetry and bodies^ to sculp- 
ture; even Richard Wagner attempted to find a place in the list 
for a comprehensive art, namely Opera, including in itself by a 
process of aggregation the powers of all the arts, A reader with 
any artistic sense finds in a single solitary line from a poet at once 
musical and picturesque qualities, sculpturesque strength and 


architectural structure, and the same with a picture, which is 
never a mere thing of the eyes but an affair of the whole soul, 
and exists in the soul not only as colour but as sound and speech. 
But when we try to grasp these musical or picturesque or other 
qualities, they elude us and turn into each other, and melt into 
a unity, however we may be accustomed to distinguish them by 
different names; a practical proof that art is one and cannot be 
divided into arts. One, and infinitely varied; not according to 
the technical conceptions of the several arts, but according to. the 
infinite variety of artistic personalities and their states of mind. 

With this relation (and confusion) between artistic creations 
and instruments of communication or objets d’art must be con- 
nected the problem of natural beauty . We shall not discuss the 
question, raised by certain aestheticians, whether there are ^ in 
nature other poets, other artistic beings, beside man; a question 
which ought to be answered in the affirmative not only out of 
respect for the song-birds, but, still more, out of respect for the 
idealistic conception of the world as life and spirituality through- 
out, even if (as the fairy-tale goes) we have lost the magic herb 
which when we put it in our mouth, gives us the power of under- 
standing the language of animals and plants The phrase natural 
beauty properly refers to persons, things and places whose effect 
is comparable to that of poetry, painting, sculpture and the 
other arts There is no difficulty in allowing the existence of such 
“natural objets d'art” for the process of poetic communication 
may take place by means of objects naturally given as well as by 
means of objects artificially produced. The lover’s imagination 
creates a woman beautiful to him, and personifies her in Laura; 
the pilgrim’s imagination creates the charming or sublime land- 
scape, and embodies it in the scene of a lake or a mountain; and 
these creations of theirs are sometimes shared by- more or less 
wide social circles, thus becoming the “professional beauties” 
admired by everyone and the famous “views” before which all 
experience a more or less sincere rapture. No doubt, these crea- 
tions are mortal; ridicule sometimes kills them, satiety may bring 
neglect, fashion may replace them by others; and — unlike works 
of art — they do not admit of authentic interpretation. The bay of 
Naples, seen from the height of one of the most beautiful Nea- 
politan villas, was after some time described by the Russian lady 
who owned the villa as une cuvette bleue, whose blue encircled 
by green so wearied her that she sold the villa. But even the 
cuvette bleue was a legitimate poetical creation. 

Literary Kinds and Aesthetic Categories. — Effects at once 
greater and more detrimental upon the criticism and historical 
study of art and literature have been produced by a theory of 
similar but slightly different origin, the theory of literary and 
artistic kinds. This, like the foregoing, is based on a classifica- 
tion in itself justifiable and useful. The foregoing is based on a 
technical or physical classification of artistic objects ; this is based 
on a classification according to the feelings which form their 
content or motive, into tragic, comic , lyrical, heroic, erotic, idyllic, 
romantic and so on, with divisions and subdivisions. It is useful 
in practice to distribute an artist’s works, for purposes of publi- 
cation, into these classes, putting lyrics in one volume, dramas in 
another, poems in a third and romances in a fourth; and it is 
convenient, in fact, indispensable, to refer to works and groups of 
works by these names in speaking and writing of them. But here 
again we must deny and pronounce illegitimate the transition 
from these classificatory concepts to the poetic laws of composi- 
tion and aesthetic criteria of judgment, as when people try to 
decide that a tragedy must have a subject of a certain kind, 
characters of a certain kind, a plot of a certain kind and a certain 
length; and, when confronted by a work, instead of looking for 
and appraising its own poetry, ask whether it is a tragedy or a 
poem, and whether it obeys the “laws” of one or other “kind.” 
The literary criticism of the 19th century owed its great pro- 
gress largely to its abandonment of the criteria of kinds, in which 
the criticism of the Renaissance and the French classicists had 
always been entangled, as may be seen from the discussions 
arising out of the poems of Dante, Ariosto and Tasso, Guarini’s 
Pastor fido, Corneille’s Cid, and Lope de Vega’s comedias . Artists 
have profited by this liberation less than critics; for anyone with 
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artistic genius bursts the fetters of such servitude, or even makes 
them the instruments of his power; and the artist with little or 
no genius turns his very freedom into a new slavery 

It has been thought that the divisions of kinds could be saved 
by giving them a philosophical significance; or at any rate one 
such division, that of lyric, epic and dramatic, regarded as the 
three moments of a process of objectification passing from the 
lyric, the of the ego, to the epic, in which the ego de- 
taches its . . " itself by narrating it, and thence to the 

drama, in which it allows this feeling to create of itself its own 
mouthpieces, the dramatis personae. But the lyric is not a 
pouring-forth; it is not a cry or a lament; it is an objectification 
in which the ego sees itself on the stage, narrates itself, and 
dramatizes itself; and this lyrical spirit forms the poetry both of 
epic and of drama, which are therefore distinguished from the lyric 
only by external signs A work which is altogether poeiry, like 
Macbeth or Antony and Cleopatra , is substantially a lyric in 
which the various tones and successive verses are represented by 
characters and scenes. 

In the old aesthetics, and even to-day in those which perpetuate 
the type, an important place is given to the so-called categories of 
beauty: the sublime , the tragic, the comic, the graceful, the 
humorous and so forth, which German philosophers not only 
claimed to treat as philosophical concepts, whereas they are 
really mere psychological and empirical concepts, but developed 
by ^ means of that dialectic which belongs only to pure or specu- 
lative . concepts, philosophical categories. Thus they arranged 
thein in an imaginary progress culminating now in the Beautiful, 
now in the Tragic, now in the Humorous Taking these concepts 
at their face value, we may observe their substantial correspond- 
ence with the concepts of the literary and artistic kinds; and this 
is the source from which, as excerpts from manuals of literature, 
they have found their way into philosophy As psychological and 
empirical concepts, they do not belong to aesthetics; and as a 
whole, in their common quality, they refer merely to the world of 
feelings, empirically grouped and classified, which forms the per- 
manent matter of artistic intuition. 

Rhetoric, Grammar and Philosophy of Language. Every 

error has in it an element of truth, and arises from an arbitrary 
combination of things which in themselves are legitimate. This 
principle may be confirmed by an examination of other erroneous 
doctrines which have been prominent in the past and are still to 
a less degree prominent to-day. It is perfectly legitimate, in 
teaching people to write, to make use of distinctions like that 
between simple style, ornate style and metaphorical style and its 
forms, and to point out that here the pupil ought to express him- 
self literally and there metaphorically, or that here the metaphor 
used is incoherent or drawn out to excessive length, and that here 
the figure of “preterition , 77 there “hypotyposis” or “irony / 7 would 
have been suitable. But when people lose sight of the merely 
practical and didactic origin of these distinctions and construct a 
philosophical theory of form as divisible into simple form and 
ornate form, logical form and affective form, and so forth, they are 
introducing elements of rhetoric into aesthetics and vitiating the 
true concept. of expression. For expression is never logical, but 
always affective, that is lyrical and imaginative; and hence it is 
never metaphorical but always “proper 57 ; it is never simple in the 
sense of lacking elaboration, or ornate in the sense of being loaded 
with extraneous elements; it is always adorned with itself, sim- 
plex munditiis. Even logical thought or science, so far as it is 
expressed, becomes feeling and imagination, which is why a 
philosophical or historical or scientific book can be not only true 
but beautiful, and must always be judged not only logically but 
also aesthetically. Thus we sometimes say that a book is a failure 
as theory, or criticism, or historical truth, but a success as a 
work of art, in view of the feeling animating it and expressed in 
it. As for the element of truth which is obscurely at work in this 
distinction. between logical form and metaphorical form, dialectic 
and rhetoric, we may detect in it the need of a science of aesthet- 
ics side by side with that of logic; but it was a mistake to try to 
distinguish the two sciences within the sphere of expression which 
belongs to one of them alone. 


Another element in education, namely the teaching of lan- 
guages, has no less legitimately, ever since ancient times classi- 
fied expressions into periods, propositions and words, and wo ids 
into various species, and each species according to the variations 
and combinations of roots and suffixes, syllables and letters, and 
hence have arisen alphabets, grammars and vocabularies, just as 
in another way for poetry has arisen a science of prosody, and for 
music and the figurative and architectural arts there have arisen 
musical and pictorial grammars and so forth But here, too, the 
ancients did not succeed in avoiding an illegitimate transition 
ab intellectu ad rem, from abstractions to reality, from the 
empirical to the philosophical, such as we have already obsen ed 
elsewhere; and this involved thinking of speech as an aggregation 
of words, and words as aggregations of syllables or of roots and 
suffixes; whereas the prius is speech itself, a continuum, resem- 
bling an organism, and words and syllables and loots are a pos- 
terius, an anatomical preparation, the product of the abstracting 
intellect, not the original or real fact. If grammar, like rhetoric 
in the case above considered, is transplanted into aesthetic, the 
result is a distinction between expression and the means of ex- 
pression, which is a mere reduplication; for the means of ex- 
pression are just expression itself, broken into pieces by gram- 
marians This error, combined with the error of distinguishing 
between simple and ornate form, has preventer! pern! a from see- 
ing that the philosophy of language is not a pn'-csu >:<; gram- 
mar, but is wholly devoid of grammatical elements It does not 
raise grammatical classifications to a philosophical level: it ig- 
nores them, and, when they get in its way, destroys them The 
philosophy of language, in a word, is identical with the philosophy 
of poetry and art, the science of intuition-expression, aesthetics, 
which embraces language in its whole extension, passing beyond 
the limits of phonetic and syllabic language, and in its unim- 
paired reality as living and completely significant expression 
Classical and Romantic. — The problems reviewed above be- 
long to the past — a past extending through centuries — rather than 
to the present; of their mis-stated questions and misconceived 
solutions there now remain mere relics and superstitions which 
affect academic treatises more than they do the consciousness 
and culture of ordinary people. But it is necessary to watch care- 
fully for new shoots from the old stock, which still appear from 
time to time, in order to cut them down Such is, in our own time, 
the theory of styles applied to the history of art (Woiffim and 
others) and extended to the history of poetry (Strick and others ), 
a new irruption of rhetorical abstractions into the judgment and 
history of works of art. But the chief problem of our time, to be 
overcome by aesthetics, is connected with the crisis in art and in 
upon art produced by the romantic period Not that 
^- s '- was not foreshadowed by precedents and parallels in 
earlier history, like Alexandrian art and that of the late Roman 
period, and in modern times the Baroque art and poetry which 
followed upon that of the Renaissance The crisis of the romantic 
period, together with sources and characteristics peculiar to itself, 
had a magnitude all of its own. It asserted an antithesis between 
naive and sentimental poetry, classical and romantic art, and 
thus denied the unity of art and asserted a duality of two funda- 
mentally different arts, of which it took the side of the second, 
as that appropriate to the modern age, by upholding the primary 
importance in art of feeling, passion and fancy. In part this was 
a justifiable reaction against the rationalistic literature of classi- 
cism in tne French manner, now satirical, now frivolous, weak in 
feeling and imagination and deficient in a deep poetic sense; but 
in part, romanticism was a rebellion not against classicism but 
against the classical as such: against the idea of the serenit v and 
infinity of the artistic image, against catharsis and in favour of 
a turbid emotionalism that could not and would not undergo puri- 
fication. This was very well understood by Goethe, the poet 
both of passion and of serenity, and therefore, because he was a 
poet, a classical poet; who opposed romantic poetry as “hospital 
poetry. Later, it was thought that the disease had run its 
course and that romanticism was a thing of the past; but though 
some of its contents and some of its forms w r ere dead its soul was 
not: its soul consisting in this tendency on the part of ait towards 
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an immediate expression of passions and impressions Hence it 
changed its name but went on living and working. It called itself 
‘‘realism,” “verism,” “symbolism,” “artistic style,” “impression- 
ism,” “sensualism,” “imagism,” “decadentism,” and nowadays, 
in its extreme forms, “expressionism” and “futurism ” The very 
conception of art is attacked by these doctrines, which tend to 
replace it by the conception of one or other kind of non-art ; and 
the statement that they are fighting against art is confirmed by 
the hatred of the extremists of this movement for museums and 
libraries and all the art of the past— that is, for the idea of art 
which on the whole corresponds with art as it has been his- 
torically realized The connection of this movement, in its latest 
modem form, with industrialism and the psychology produced 
and fostered by industrialism is obvious What art is contrasted 
with is practical life as lived to-day; and art, for this movement, 
is not the expression of life and hence the transcending of life 
in the contemplation of the infinite and universal, but the cries 
and gesticulations and broken colours of life itself. The real 
poets and artists, on the other hand, rare at any time, naturally 
continue, nowadays as always, to work according to the old and 
only idea of what art is, expressing their feelings in harmonious 
forms; and the real connoisseurs (rarer, these also, than people 
think) continue to judge their work according to this same idea. 
In spite of this, the tendency to destroy the idea of art is a 
characteristic of our age; and this tendency is based on the 
proton pseudo s which confuses mental or aesthetic expression 
with natural or practical expression — the expression which passes 
confusedly from sensation to sensation and is a mere effect of 
sensation, with the expression which art elaborates, as it builds, 
draws, colours or models, and which is its beautiful creation 
The problem for aesthetics to-day is the reassertion and defence 
of the classical as against romanticism: the synthetic, formal 
theoretical element which is the proprium of art, as against the 
affective element which it is the business of art to resolve into 
itself, but which to-day has turned against it and threatens to 
displace it. Against the inexhaustible fertility of creative mind, 
the gates of hell shall not prevail; but the hostility which en- 
deavours to make them prevail is disturbing, even if only in an 
incidental manner, the artistic taste, the artistic life and con- 
sequently the intellectual and moral life of to-day. 

The Criticism and History of Art and Literature.— An- 
other group of questions raised in works on aesthetics, though 
not unsuitable to such works, properly belongs to logic and the 
theory of historical thought. These concern the aesthetic judg- 
ment and the history of poetry and the arts. By showing that the 
aesthetic activity (or art) is one of the forms of mind, a value, 
a category, or whatever we choose to call it, and not (as philo- 
sophers of various schools have thought) an empirical concept 
referable to certain orders of utilitarian or mixed facts, by estab- 
lishing the autonomy of aesthetic value , aesthetics has also shown 
that it is the predicate of a special judgment, the aesthetic judg- 
ment t, and the subject-matter of history, of a special history, the 
history of poetry and the arts, artistic and literary history. 

The questions that have been raised concerning the aesthetic 
judgment and artistic and literary history are making allowance 
for the peculiar character of art, identical with the methodological 
questions that arise in every field of historical study. It has 
been asked whether the aesthetic judgment is absolute or relative; 
but every historical judgment (and the aesthetic judgment af- 
firming the reality and quality of aesthetic facts is an historical 
judgment) is always both absolute and relative at once: absolute, 
in so far as the category involved in the construction possesses 
universal truth; relative, in so far as the object constructed by 
that category is historically conditioned: hence in the historical 
judgment the category is individualized and the individual be- 
comes absolute. Those who in the past have denied the abso- 
luteness of the aesthetic judgment (sensationalistic, hedonistic or 
utilitarian aestheticians) denied in effect the quality, reality and 
autonomy of art. It has been asked whether a knowledge of the 
history of the time— the whole history of the time in question— 
is necessary for the aesthetic judgment of the art of that time; 
it certainly is, because, as we know, poetic creation presupposes 


all the rest of the mind which it is converting into lyrical imagery, 
and the one aesthetic creation presupposes all the other creations 
(passions, feelings, customs, etc.) of the given historical moment. 
Hence may be seen the error both of those who advocate a merely 
historical judgment upon art (historical critics) and of those who 
advocate a merely aesthetic (aesthetic critics) The former would 
find in art all the rest of history (social conditions, biography of 
the artist, etc ), but would omit that part which is proper to art; 
the latter would judge the work of art in abstraction from history, 
depriving it of its real meaning and giving it an -imaginary mean- 
ing or testing it by arbitrary standards. Lastly, there has ap- 
peared a kind of scepticism or pessimism as to the possibility ot 
understanding the art of the past; a scepticism or pessimism 
which in that case ought to extend to every part of history (history 
of thought, politics, religion and morality), and refutes itself by a 
rcductio ad absurdum , since what we call contemporary art and 
history really belong to the past as much as those of more 
distant ages, and must, like them, be re-created in the present, 
in the mind that feels them and the intellect that understands 
them. There are artistic works and periods that remain to us 
unintelligible; but this only means that we are not now in a 
position to enter again into their life and to understand them, 
and the same is true of the ideas and customs and actions of 
many peoples and ages. Humanity, like the individual, remembers 
some things and forgets many others; but it may yet, in the 
course of its mental development, reach a point where its memory 
of them revives. 

A final question concerns the form proper to artistic and 
literary history, which, in the form that arose in the romantic 
period, and still prevails to-day, expounds the history of works 
of art as a function of the concepts and social needs of its various 
periods, regarding them as aesthetic expressions of these things 
and connecting them closely with civil history This tends to 
obscure and almost to render invisible the peculiar character of 
the individual work of art, the character which makes it im- 
possible to confuse one work of art with any other, and results 
in treating them as documents of social life. In practice no doubt 
this method is tempered by what may be called the “individualiz- 
ing” method, which emphasizes the individual character of the 
works; but the mixture has the defects of all eclecticism. To 
escape this, there is nothing to do but consistently to develop in- 
dividualizing history, and to treat works of art not in relation to 
social history but as each a world in itself, into which from time 
to time the whole of history is concentrated, transfigured and 
imaginatively transcended in the individuality of the poetic work, 
which is a creation, not a reflection, a monument, not a document. 
Dante is not simply a document of the middle ages, nor Shake- 
speare of the English Renaissance; as such, they have many 
equals or superiors among bad poets and non-poets. It has been 
objected that this method imposed on artistic and literary history 
the form of a series of disconnected essays or monographs; but, 
obviously, the connection is provided by human history as a 
whole, of which the personalities of poets constitute a part, and 
a somewhat conspicuous part (Shakespearian poetry is an event 
no less important than the Reformation or the French Revolu- 
tion), and, precisely because they are a part of it, they ought 
not to be submerged and lost in it, that is, in its other parts, but 
ought to retain their proper proportions and their original char- 
acter 

History of Aesthetics.— From the character of aesthetics as 
a philosophical science (see above) it follows that its history 
cannot be separated from that of philosophy at large, from which 
aesthetics receives light and guidance, and gives back light and 
guidance in its turn. The so-called subjectivist tendency which 
modern philosophy acquired with Descartes, for instance, by 
promoting enquiry into the creative power of the mind, indirectly 
promoted enquiry into the aesthetic power: and - 5 

an example of the influence of aesthetic on the rest *' , 

it is enough to recall the effect which the mature consciousness 
of creative imagination and poetic logic had in liberating philo- 
sophical logic from the traditional inteilectualism and formalism, 
and raising it to the level of speculative or dialectical logic in 
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the philosophies of Schelling and Hegel. But if the history of 
aesthetics must be seen as a part of the entire history of philo- 
sophy, it must on the other hand be enlarged beyond its boun- 
daries as ordinarily defined, which would restrict it almost en- 
tirely to the series of works by so-called professional philosophers 
and of the academic treatises known as “systems of philosophy/’ 
Genuine and original philosophical thought is often to be found, 
alive and energetic in books not written by professional philo- 
sophers and not outwardly systematic; ethical thought, in works 
of asceticism and religion; political, in the works of historians; 
aesthetic, in those of art-critics, and so forth. Further, it must be 
remembered that, strictly speaking, the subject-matter of the 
history of aesthetics is not the problem, the single problem, of 
the definition of art, a problem exhausted when that definition 
has been or shall have been attained; but the innumerable prob- 
lems which are perpetually springing up in connection with art, 
in which this one problem, the problem of defining art, acquires 
particularity and concreteness, and in which alone it truly exists 
Subject to these warnings, which must be carefully borne in mind, 
a general sketch of the history of aesthetics may be given, to 
provide a preliminary orientation, without running the risk of 
being understood in an unduly rigid and simplificatory manner. 

A sketch of this kind must accept, not merely as convenient 
for purposes of exposition but as historically true, the common 
statement that aesthetics is a modem science. Graeco-Roman 
antiquity did not speculate about art, or speculated very little; 
its chief concern was to create a method of artistic instruction, 
not a “philosophy” but an “empirical science” of art. Such are 
the ancient treatises on “grammar,” “rhetoric,” “institutions of 
oratory,” “architecture,” “music,” “painting” and “sculpture”; the 
basis of all later methods of instruction, even those of to-day, 
in which the old principles are restated and interpreted cum grano 
salis, but not abandoned, because in practice they are indis- 
pensable. The philosophy of art did not find favourable or stimu- 
lating conditions in ancient philosophy, which was primarily 
“physics” and “metaphysics,” and only secondarily and inter- 
mittently “psychology” or more precisely “philosophy of mind.” 
To the philosophical problems of aesthetics it only referred in 
passing, either negatively, in Plato’s denial of the value of poetry, 
or positively, in Aristotle’s defence, which attempted to secure 
for poetry a realm of its own between that of history and that 
of philosophy, or again in the speculations of Plotinus, who for 
the first time united the previously disconnected concepts of 
“art” and “the beautiful.” Other important thoughts of the 
ancients were that to poetry belonged “tales” (jivdoc) and not 
“arguments” (Aoyoi), and that “semantic” (rhetorical or poet- 
ical) propositions were to be distinguished from “apophantic” 
(logical). Lately an almost wholly unexpected strain of ancient 
aesthetic thought has come to light, in the Epicurean doctrines 
expounded by Philodemus, in which imagination is conceived in 
what seems almost a romantic way. But these observations re- 
mained, for the time being, practically sterile; and the ancients’ 
firm and sure judgment in artistic matters was never raised to 
the level and consistency of a theory, owing to an obstacle of a 
general nature — the objectivistic or naturalistic character of 
ancient philosophy, whose removal was only commenced, or de- 
manded, by Christianity when it brought the problems of the 
soul into the focus of thought. 

But even Christian philosophy, partly through its predominat- 
ing transcendence, mysticism and asceticism, partly through the 
scholastic form which it borrowed from ancient philosophy and 
with which it remained content, while it raised the problems of 
morality in an acute form, and handled them with delicacy, did 
not penetrate deeply into the mental region of imagination and 
taste, just as it avoided the region which corresponds to it in 
the sphere of practice, the region of passions, interests, utility, 
politics and economics. Just as politics and economics were con- 
ceived moralistically, so art was subordinated to moral and 
religious allegory; and the germs of aesthetics scattered through 
the ancient writers were forgotten or only superficially remem- 
bered. The philosophy of the Renaissance, with its return to 
naturalism, revived, interpreted and adapted the ancient poetics 


and rhetorics and treatises on the arts; but though it laboured 
long at “verisimilItude ,, and “truth,” “imitation” and “the idea,” 
“beauty” and the mystical theory of beauty and io^ r e, “catharsis” 
or the purgation of passion, and the problems of the literary 
kinds, traditional and modern, it never reached a new and fruitful 
principle. No thinker arose capable of doing for the Renaissance 
treatises on poetry and art what Machiavelli did for political 
science, asserting with emphasis, not merely by the way and as 
an admission, its original and autonomous character. 

Much more important in this respect, though its importance 
was long overlooked by historians, was the thought of the 
later Renaissance, known in Italy as the seicento , Baroque, or the 
literary and artistic decadence. This was the time at which the 
distinction was first insisted upon between the “intellect” and 
a faculty called ingegno, ingenium , “wit” or “genius,” as especially 
inventive of art; and, corresponding to this, a faculty of judgment, 
which was not ratiocination or logical judgment, became it judged 
“without discourse” or “without concepts,” and came to be 
called “taste.” These terms were reinforced by another, which 
appeared to denote something not determinable in logical con- 
cepts and in some way mysterious: “nescio quid ” or “je ne sais 
quoi”; an expression particularly frequent in Italy (non so die), 
and imitated in other countries. At the same time were sung the 
praises of the enchantress “imagination,” of the “sensible” or 
“sensuous” element in poetic imagery, and of the miracles of 
“colour,” in painting, as opposed to “drawing” which seemed 
not altogether free from an element of cold logic These new 
intellectual tendencies were somewhat turbid, but at times were 
purified and raised to the level of reasoned theory, e g., Zuccolo 
(1623), who criticized “metric art” and replaced its criteria by 
the “judgment of sense,” which to him meant not the eye or 
the ear but a higher power united to the senses ; Mascardi (1636), 
who rejected the objective and rhetorical distinction between the 
styles, and reduced style to the particular individual manner aris- 
ing out of the particular “wit” of each writer, thus asserting the 
existence of as many styles as there are writers ; Pallavicino 
(1644), who criticized “verisimilitude” and assigned to poetry 
as its proper domain that of “first apprehensions” or imaginations, 
“neither true nor false”; and Tesauro (1654), who tried to work 
out a logic of rhetoric as opposed to the logic of dialectic, and 
extended the rhetorical forms beyond merely verbal form, to 
pictorial and plastic form. 

Cartesianism, to which we have already referred, though, in 
the hands of Descartes and his successors, hostile to poetry and 
imagination, from another point of view, as stimulating enquiry 
into the subject or the mind, helped these scattered efforts (as 
we have said) to consolidate themselves into a system and to 
search for a principle to which the arts could be reduced; and here 
too the Italians, welcoming Descartes’ method but not his rigid 
intellectualism or his contempt for poetry, art and imagination, 
wrote the first treatises on poetry in which the concept of imagi- 
nation played a central or leading part (Calopreso 1691, Gravina 
1692 and 1708, Muratori 1704 and others). These had consider- 
able influence on Bodmer and the Swiss school, and, through 
them, on the new German criticism and aesthetics and that of 
Europe at large ; so that a recent writer (Robertson) could speak 
of “the Italian origin of romantic aesthetics.” 

These minor theorists led to the work of G. B Vico, who in 
his Scienza nuova (1725-1730) propounded a “poetic logic” which 
he distinguished from “intellectual logic”; regarded poetry as a 
mode of consciousness or theoretic form preceding the philo- 
sophical or reasoning form, and asserted as its sole principle 
the imagination, which is strong in proportion as it is free from 
ratiocination, its enemy and destroyer; praised as father and 
prince of all true poets the barbaric Homer, and with him, though 
impaired by theological and scholastic culture, the half-barbaric 
Dante ; and attempted, though without success, to discern 
English tragedy and Shakespeare, who, though undiscovered 
by Vico, would, had he known him, certainly have been his third 
barbaric and supreme poet. But in aesthetics as elsewhere, Vico 
in his lifetime founded no school, because he was before his 
time, and also because his philosophical thought was concealed 
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beneath a kind of historical symbolism. “Poetic logic” only began 
to make progress when it reappeared in a far less profound 
shape, but in a more favourable environment, in the works of 
Baumgarten, who systematised an aesthetics of a somewhat hybrid 
Leibmtzian.origm, and gave it various names, including ars analog! 
rationis , scientia cogmtioms sensitivae, gnoseologia inferior , and 
the name it has retained, aesthetica (M edit at tones, 1735; Aesthe- 
tica, 1750-58). 

The school of Baumgarten, or (more correctly) of Leibnitz, 
which both did and did not distinguish imaginative from logical 
form (for it regarded it as cognitio confusa and none the less 
ascribed to it a perfectio of its own), and the current of English 
aesthetics (Shaftesbury, Hutcheson, Hume, Home, Gerard, Burke, 
Alison, etc ), together with the essays on beauty and art which 
abounded at this time, and the theoretical and historical works 
of Lessing and Wmckelmann, contributed to provide the stimulus, 
partly positive and partly negative, to the formation of the other 
masterpiece of 18th century aesthetics, the Critique of Judgment 
(1790) by Immanuel Kant, in which the author (after doubting it 
in the first Critique) discovered that beauty and art afford subject- 
matter for a special philosophical science — in othei words, discovered 
the autonomy of the aesthetic activity As against the utilitarians he 
showed that the beautiful pleases “without interest” (t e , utilitanan 
interest) ; against the mtellectualists, that it pleases “without concepts”, 
and further, against both, that it has “the form of purposiveness” 
without ^ “representation of a purpose”, and, against the hedonists, 
that it is “tV V'W V a universal pleasure” In substance, Kant 
never. went ’ „ this negative and generic assertion of the 

beautiful, just as, m the Critique of Practical Reason, once he had 
vindicated the moral law, he did not go beyond the generic form of 
duty. But the principles he had laid down were laid down once foi 
all. After the Ciitique of Judgment , a return to hedonistic and utili- 
tarian explanations of art and beauty could (and did) take place 
only through ignorance of Kant’s demonstrations. Even the return to 
Leibnitz and Baumgarten’s theory of art as confused or fanciful 
thinking would have been impossible, had Kant been able to link up 
his own theory of the beautiful, as pleasing apart from concepts, and 
as purposiveness without representation of purpose, with Vico’s im- 
perfect and inconsistent but powerful theory of the logic of imagina- 
tion, which was to some extent represented in Germany at this time 
by Hamann and Herder But Kant himself prepared the way for the 
reassertion of the “confused concept” when he ascribed to genius the 
virtue of combining intellect and fancy, and rVtinw Vd art from 
“pure beauty” by defining it as “adherent beauty." 

This return to the tradition of Baumgarten is apparent in post- 
Kantian philosophy when it regards poetry and art as a form of the 
knowledge of the Absolute or the Idea, whether equal to philosophy, 
inferior and preparatory to it, or superior to it as in Schelling’s 
philosophy (1800) where it becomes the organ of the Absolute. In the 
richest and most s^king work of this school, the Lectures on 
Aesthetic of Hegel :_7V- r >;i ■ art, with religion and philosophy, is 
placed in the “sphe.e o' < »*(/ 4 .e mind,” where the mind is set free 
from empirical knowledge and practical action, and enjoys the beatific 
thought of God or the Idea It remains doubtful whether the first 
moment in this triad is art or religion; different expositions of his 
doctrine by Hegel himself differ in this respect; but it is. clear that 
both, art and rcl’gior alike, are at once transcended and included in 
the final synthesis which is philosophy. This means that art, like 
religion, is substantially an inferior or impel feet philosophy, a philoso- 
phy expressed in imagery, a contiadiction between a content and a 
form inadequate to it which only uhilosrnhy can resolve. Hegel, who 
tended to identify the s3'stem of pmiosopln the dialectic of concepts, 
with actual history, expressed this 03 his famous paradox of the death 
of art in the modern world, as incapable of subserving the highest 
interests of the age. 

This conception of art as philosophy, or intuitive philosophy, or a 
symbol of philosophy, or the like, reappears throughout the idealistic 
aesthetics of the first half of the 19th century, with rare exceptions, 
e.g. f Schleiermacher’s Lectures on Aesthetic (1825, 1832-33) which we 
possess in a very incomplete form In spite of the high merit of these 
works, and the enthusiasm for poetry and art which they express, 
the reaction against this type of aesthetics was, at bottom, a reaction 
against the artificial character of the principle on which they were 
based. This reaction took place in the second half of the century, 
simultaneously with the general reaction against the idealistic philoso- 
phy of the great post -Kantian *\*tens This anti-philosophical move- 
ment certainly hac. significance as a symptom of discontent and of 
a desire to find new paths, but it did not produce an aesthetics cor- 
recting the errors of its predecessors and carrying the problem a stage 
further. In part, it was a breach in the continuity of thought; m 
part, a hopeless attempt to solve the problems of aesthetics, which are 
philosophical problems, by the methods of empirical science (e.g., 
Fechner) ; in part, a revival of hedonistic and uidiianon te e*thetic by 
a utilitarianism resting on association of ideas, evolution and a 
biological thcor\ of heredity (e.g., Spencer). Nothing real value was 


added by the epigoni of idealism (Vischer, Schasler, Carriere, Lotm, 
etc), or the followers of the other early 19th cenfcar; 2 \r:om 
movements, eg, the so-called formalistic aesthetics (Zimmermannj 
derived from Herbart, or the eclectics and ^ -VWsts, who, like 
all the rest, laboured at two abstractions, ■’-nd form 

(“aesthetics of content” and “aesthetics of form”), and sometimes 
tried to fasten the two together, failing to see that by so doing they 
were only uniting two fictions into a third. The best the ugh 4 5 art 

m this period aie to be found not in the piofessional or 

aestheticians but m the critics of poetry and art, eg, in 

Italy, Baudelaire and Flaubert in France, Pater in England, Hanslick 

and Fiedler in Ce-nvw, Julius Lange in Holland, etc These writers 
alone make imem the aesthetic trivialities of the positivistic 

philosophers and the empty artificiality of the so-called idealists. 

The general revival of =?"* ’Vt vc thought led to greater successes 
in aesthetics in the first .he 20th century EhnirVV note- 

worthy is the union which is taking place between m. 4 and the 
philosophy of language, facilitated by the difficulties under which 
linguistic, conceived as the naturalistic and positivistic science of the 
phonetic laws of language and similar abstractions, is labouring But 
the most recent aesthetic productions, because they are recent and 
still m piocess of development, cannot as yet be historically placed 
and judged. 
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AESTHETICS, EXPERIMENTAL. Great artists through- 
out the centuries have contributed to an empirical aesthetic in 
the broad sense of the term. Some of them have given us exten- 
sive treatises based upon an analysis of their own methods of 
artistic production, or upon an investigation of existing works of 
art. Hogarth, for example, examined many forms of architecture, 
as well as the lines of the human figure, in a search for a norm of 
beauty which he thought he had found in the serpentine line, and 
Goethe in his Farbenlehre has made keen observations in regard 
to the aesthetics of colour. From the long list of names might 
also be mentioned Leonardo da Vinci, Sir Joshua Reynolds and 
M. E. Chevreul. G. Th. Fechner, however, is generally consid- 
ered the founder of experimental aesthetics. He not only dis- 
cussed the formal, or direct, and the associative factors underly- 
ing beauty on the basis of his experience of works of art, but he 
devised experiments in order to settle scientifically the question 
of the most pleasing proportions in geometrical forms and in line 
division. This problem had engaged the attention of a number 
of writers, whose results are in strong disagreement. Wolff in- 
sisted upon the proportion of i : i , while Adolf Zeising thought the 
proportion of the golden section (i:i-6i8) to be the most pleas- 
ing, on the principle that it gives the greatest possible diversity 
in a harmonious unity. It was the proportion of the golden sec- 
tion that Fechner desired to put to experimental proof. He 
spread figures of different sizes, such as ellipses, before the ob- 
server, with instructions to choose the one which seemed the 
most pleasing, or he had the person construct a figure accord- 
ing to the most pleasing proportion. It was these two methods 
of choice and construction, together with that of use, which he 
proposed as the proper empirical methods of investigation, and 
these methods have continued to be employed up to the present 
day. Fechner found the golden section to hold in many instances, 
but he also found the proportions of 1:1 and 1:3 to be pleasing 
under certain circumstances. Lightner Witmer thought that Fech- 
ner used too few figures, and that the experiments were not 
properly controlled. He therefore used a serial order of figures 
with the least perceptible difference of proportion between them. 
He also had the figures compared in pairs. His results do not 
always agree with those of Fechner, but he established the im- 
portance of the golden section for rectangles, ellipses and line division. 
An interesting fact came to light in experiments conducted by R. P. 
Angler. His subjects divided a line at what seemed to them the most 
pleasing point. Although several persons came near the golden section, 
no one actually chose it. Nevertheless, the average of all observers 
was almost exactly the golden section. His results served as a warning 
not to place too much weight upon averages in the search for an 
aesthetic norm. In general, however, it may be said that the golden 
section and symmetry are pleasing, that a division very near the 
middle and one which makes the shorter line less than a quarter of the 
length of the whole line are displeasing. 

Numerous experiments have been made upon form and balance, 
with the principal aim of obtaining a psychological explanation of 
the pleasing effects. T. H. Haines and A. E. Davies, from their work 
with a series of cards having a constant length and varying width, 
decided that eye-movements, associations, balance between forces of 
attention, and suggestion, were the factors which determined the 
aesthetic effect. Ethel D. Puffer made an extensive study of balance 
by the use, among other objects, of lines of various sizes and in 
various positions. She found that the best aesthetic balance generally 
corresponded to the mechanical balance, and explained the results in 
terms of interest which, in the last analysis, meant for her a balance of 
motor impulses. L. J. Martin asserted that our preference for lines and 
shapes depends very much upon our attitude toward the objects we 
are judging. A slanting line, when interpreted as a bad vertical, is 
displeasing, but when we think of it as a horizontal line which is raising 
itself to a vertical, it is pleasing. F. Sander believes that absence of 
feelings of tension produces a restful effect such as is experienced in 
viewing Greek architecture, while vivid tensions underlie our reactions 
to Romanesque and Gothic architecture. 

The theory of empathy made famous by Th. Lipps has also been 
offered frequently as an explanation of the aesthetic feelings aroused 
by lines, forms and other properties of art objects. A modern psycho- 
logical interpretation of this theory is that the individual imitates in 
terms of his own reactions the patterns suggested by the art object. 
These reactions are projected by the individual into the external 
object and are perceived not as his own but as the dynamic qualities 
of the object. Experiments furnish some support for this theory of 
empathy in that implicit or nascent muscular activity related to the 
stimulus-situation has been detected during the act of perception. 


The empathic value of lines in expressing emotional moods has 
been demonstrate 4 ; r. experiment® in which sjoivC 5 have been asked 
to draw lines ' a cr l_". ? j '"'O'.jnal states and qualities or in which 
they have been asked to match various types of lines with 
adjectives. The agreement concerning the expressiveness ' 

much greater fa an ecance expectation. For example, moods with 
little xr~ f c~ e'^re^’or' such as sadness and quietness are ~cpi esen.^d 
in the .. m . .n> by wide sweeping curves whereas o' 

excitement are represented by sharp curves and acute angles Investi- 
gations of the ability of children to approximate adult judgment m 
this field show that even kindergarten pupils do better than chance, 
that there is a positive correlation between this ability and age and 
that artistic children do better than non-artistic children. The early 
r rooqmtion of the expressive qualities of pure lines argues. against an 
rcscc.cvc; a explanation and suggests an empathic basis, in the type 
of bodily response occurring in a given emotional condition. 

The modern trend, however, is to emphasize the relationship of the 
line to the form of which it is a part, or the relationship of the figure 
to the total pattern in which it \= rt arly as 1903 Legowski 

concluded from his experiments ■>. ■- m . * for the same type of 

figures of varying proportions . T a. ' 1. ehensibility of the re- 
lationships was the cause of their pleasantness. More recently Birkhoff 
has studied form preference and used as a measure of aesthetic pleasure 
the relation between order and complexity. The elaborations of his 
basic formula, 1 (M= aesthetic measure, 0 = order and C== 
complexity) are not as objective as their mathematical expression 
might suggest, but Birkhoff’s results do indicate that the . degree of 
pleasure is related to ability to resolve complex relationships into a 
unified pattern — a very old aesthetic doctrine. 

Colour, — Goethe in his Farbenlehre .discussed the moods aroused 
by colours, and the different psychological effects of different colour 
combinations. Chevreul studied colours from the aesthetic standpoint, 
and remarked that complementary colours form the most pleasing 
combinations, as there ,s a harmony in the contrast, and half a 
century later Bezold stated that the colours which are very nearly, 
but not quite, complementary form the best combinations. Towards 
the end of the last century, Jonas Cohn and August Kirschmann per- 
formed controlled experiments on colour in the manner advocated by 
Fechner. Both men found contrast to be pleasing, and Cohn’s results 
led him to conclude that saturated colours are in most instances pre- 
ferred. From about this time the number of treatises on colour 
preferences began to grow rapidly, and the papers have covered a laige 
field of investigation. The effects of hue, saturation and brightness, 
together with such factors underlying preference as the time of ex- 
posure of the colours, suggestion and association, have been studied. 
A large number of treatises deal with the colour preferences of infants 
and school children, and the changes in colour preference which occur 
with age. Comparative studies have also been made of the colour 
preferences of the sexes and of races. The experiments were done under 
such widely different conditions that in many cases they are hardly 
comparable, and the results are so numerous and varied that they are 
difficult to summarize. In no instance was there any great agreement 
in regard to the preference either for single colours or for combinations, 
and often there was not even a great constancy in the choice of the 
individual observer. All that one can indicate are general tendencies. 
Red and blue seem to be the favourite colours, and orange and yellow 
usually rank low. It appears from the mass of information that has 
been collected that men have the strongest preference for blue and 
women for red. A typical order of preference is blue, red, purple, green, 
orange, yellow, which would mean that the colours at the ends of the 
spectrum have the best chance of being chosen as the most pleasing. 
Also, saturated colours have a strong attraction, but are not always 
preferred. As Titchener has remarked, there seem to be two types of 
observers, one of which prefers saturated colours, the other definitely 
prefers unsaturated or what are popularly called artistic colours. E. 
Bullough has made an analysis of the psychological attitude of persons 
toward colours, and has found that there are four main types of judg- 
ments: the objective, where the peculiarities of the colours such as 
clarity are observed; the physiological, where the aspects of warmth, 
hardness, etc., are noted; the associative, where the colours remind 
the observer of some experience; and the character judgment, where 
the colours are expressive of mood. It seems, then, that our preference 
depends very much upon our attitude. Indeed, as von Allesch has 
stated, the old talk of beauty and ugliness of colours has only relative 
meaning. All colours can be all things at the right moment and at the 
right place. Nevertheless, we may say that in general complementary 
colours seem to be pleasing in combination, and probably also those 
colours which are nearly complementary. On the other hand, colours 
which are neighbouring in the spectrum do not seem to go together. 
Harmony, however, can generally be obtained from the inharmonious 
combination of two colours by the proper selection of a third colour 
to form a triad. 

Sound. — The most important work on the psychology of music 
is that of Carl Stumpf. His book Tonpsychologie (1890) is a classic 
in this field and contains, among many theories and facts of im- 
portance, his psychological theory of consonance, which is based upon 
an empirical study of the perception of tonal combinations. For 
Stumpf, degree of consonance is correlated with degree of fusion of 
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the two tones of a musical interval In Ms subsequent writings, he 
has vigorously attacked the physical theory of consonance of Herman 
v. Helmholtz and F. E. Kruger. Stumpf has also done extensive work 
upon the . tonal quality of vowels and consonants One of his latest 
investigations in the auditory field is a comparison of singing and 
talking, which he finds not fun^rmeVaTy different In speaking we 
use for the most pait a , ou in tone, while in smgmg 

we use discrete tonal steps. H T. Moore has shown expei imentally 
that, up to a certain point, the pleasantness of tonal intervals grows 
with our experience of them, which accounts for the gradual change 
x? °I5 a ^ff u de toward consonance and dissonance. O. Abraham and 
■—* v ? n Hornbostel, in their analysis of tonal intervals, have 
discovered two factors underlying the experience, one a 0 
the other a quantitative, which they call distance or width : l ; v * 
and accord qua hdy, respectively. C E. Seashore has devised a series 
01 tests ' .r.ca :ar -e given by means of phonograph records In his 
latest work he describes the results obtained by the 

vibrations of the singing voice. He has detected .c > the 

vibrato, or synchionous oscillations of pitch and ^ , a rate 
of five to eight per second in artistic singing. 

In experiments upon the appreciation of pictures the incrospecthe 
xnetnoG nas usually been employed. 0. Kulpe showed pictures for three 
seconds each to a number of persons, and recorded their reports. He 
dm not find evidence of empathy to support Lipps’s theory. On the 
other hand, muscular sensations in a form which, according to Karl 
Groos, is called inner mimicry are present at times, but not always. 
A unique method of investigating *h° effect of pictures upon children 
was used by R. Schu */.* voo c..? ;,\v the children while they 
were looking at the p- kr-s 0 .w ca." able to judge from the 
photographs which picture the child had been looking at, as well as 
the mood which had been aroused. 


A laboratory research in the field of literature which is suggestive, 
both from the point of view of method and content, is that of R. C. 
Givler. He showed conclusively the importance of the mere sound of 
words in conveying the meaning as well as the moods of poetry. 
Most of the investigations of the aesthetics and psychology of prose 
and poetry, however, have been in the nature of a direct analysis of 
the works themselves, or a study of the life of the artist, and do not 
come under experimental aesthetics in the narrow sense of that term, 
as used in this article. J. L. Lowes’ The Road to Xanadu (1927) 
might, however, be mentioned as a model piece of research of this 
nature. Comparing the contents of a note-book left by Coleridge 
with the text of The Rhyme of the Ancient Manner and Kubla Khan , 
Lowes has been able to analyse most convincingly the subconscious 
mind of that poet. Freud and his followers have also made numerous 
analyses of the subconscious minds of artists. Their results will un- 
doubtedly be of interest to those persons who believe in the psycho- 
analytic method, and even the sceptic will find some suggestive ma- 
terial in their writings. 


A promising modem development in experimental aesthetics is the 
genetic Investigation of artistic creation and appreciation. The funda- 
mentals of preference for form and pattern are well on their way 
toward assimilation by the time children enter grade school. Children 
between the ages of two and five years prefer balance in tri-dimensional 
designs to imbalance. Controlled observation confirms the popular 
belief in the sensitivity o f young children to rhythm in music Graphic 
rhythm (regu'ar repetition in two-dimtnsicr.ai form) is preferred in 
pictorial presentation b> five-year olds Children of this sge ever show 
an appreciation of rhythm in abstract design. On*, s’udy Ci talented 
children, aged five to seven years, definitely established" the presence 
of creative artistic imagination at this age level The pictures painted 
by the children were not generalized depictions of simple objects or 
stereotyped forms but were of a compositional character. Moreover, 
these talented novices showed a critical attitude toward their work 
characteristic of the professional. They were seldom satisfied with 
their first efforts and usually expressed in specific terms a critical 
evaluation of each stage of the production as they went along. 

An interesting problem in the psychology of art is the rei* Worship 
among the various fields of artistic expression (music, pciiL"., 
Critics with a classical bias have affirmed the uniqueness oi each ot 
the arts, whereas artists of a less conservative U11: h l\c sometimes 
assumed a common basis and a common method of appeal to all the 
arts. An extreme example is the colour organ which attempts to use 
the temporal presentation of music in the visual field. The writings of 
Gertrude Stein and the paintings of some surrealists are likewise at- 
tempts to cut across the conventional bounds of the art fields in the 
belief in the unity of all psychological experience. The problem has 
been approached experimentally by comparing the moods aroused by 
painting with those aroused by music and by comparing the qualities 
of the various sensory modalities. J. Cowles presented 33 subjects 
with seven pictures as they listened to seven successive musical selec- 
tions. They were asked to specify the picture wbficb best suited each 
musical selection. A fairly high degree of agreement was found in the 
pairing of the visual and the auditory stimuli. Pictures suggestive of 
activity were nearly always paired with musical selections of promi- 
nent dynamic changes. That similar moods can be established in the 
individual through appeals to the different senses does not mean, how- 
ever, that sensory qualities of the various sensory modalities have 


even a rough ccuvalenc 0 The eye and the ear as well as ^ the other 
c “'v =: -'-ptc.s give rise to distinctive qualities and even the intensitive 
\ . these qualities are not strictly comparable. Moreover, 

Karwoski and Odbert ra a study of colour music have challenged the 
absolute nature of coloured hearing (that form of in 

which people experience a definite and a constant colour sensation 
when a certain tone is sounded) . They found no constant relationship 
between tone and colour which held for all subjects and even me 
individual subject showed considerable variability in his visual re- 
sponse The photism -eooried depended upon the total stimulus- 
situation and upon the ‘a ... 1. ■- .y with the musical selection as well 
as upon the tones themselves Experimental psychology corroborates 
those critics who would keep apart the various arts in their objective 
techniques though not necessarily in their appeal to affective experience. 

Bibliography — For a history of experimental aesthetics up to 1899 
the reader is referred to J. Larguier des Banceis’s article “Les Methodes 
de Festhetique ^ VAnnee Psycho 1 ,T i. } pp. 

1 44-1 90 (1899). ' V ' • ..'-t little work, A/. > • . ' M : ' 7 0 to the 

Experimental Psychology of Beauty (1913), describes a few typical 
erpe^irents upon colour, form, balance and symmetry, and the 
ccmewp/iaor of pictures. C. S. Myers’s Text-book : of Ex- 
perimental Psychology, pt. 1, ch. xxiv. (1922), deals primarily with 
the methods employed in experimental aesthetics. For a general 
treatment of psychological aesthetics see W. Wundt, Physiologische 
Psychologic , iii., pp. 123-209 (5th ed., I c: nrg. ’qc?) . For a summary 
of the work on aesthetics ot colour see m V M' ~ An Introduction 
to the Study of Colour Vision (1924), and M. Luckiesh, The Language 
of Colour (1920) For a history of the problem of tonal intervals 
see M. Guernsey, “The Role of Consonance and Dissonance in Music,” 
Amsr. J, Psychol xl , pp. 173-204 (1928). The articles of Carl E. 
Seashore and his pupils upon the experimental psychology of music 
are to be found in the Iowa Studies in Psychology, Psychol Rev . 
Monog. Supl, Nos. 69, 108, 140, 167, 168; €. E. Seashore, Psychology 
of Music (1938)* A comprehensive summary of the experimental 
work in music can be found in C. M. Diserens and H. Fine, A 
Psychology of Music (1939). For the psychology of rhythm see C. 
M. Ruckmick, “A Bibliography of Rhythm,” Amer. J. Psychol , 26, 
PP. 457-459 (1915); 29, pp. 214-218 (1918); 35, pp. 407-413 (1924). 
For genetic studies of artistic ability and creation see “Studies in the 
Psychology of Art,” Psychol Monog., 45, pp. 1-146 (1933); 48, pp. 
1-172 (193b). For other special studies see G. D. Birkhoff, Aesthetic 
Measure (1933); T. Karwoski and H. S. Odbert, “Colour-Music,” 
Psychol Monog., 50, No. 222 (1938) ; G. T. Bus well, How People 
Look at Pictures (1935) ,* N. C. Meier, “Studies in the Psychology of 
Art,” Psychol Monog, 51, pp. 1-158 (1939). 

(H. S. L.; D. Ka.) 

AESTIVATION^ literally “summer residence,” a term used 
in zoology for the condition of torpor into which certain animals 
pass during the hottest season in hot and dry countries, contrasted 
with the similar winter condition, hibernation. In botany the word 
is used of the folded arrangement of the petals in a flower before 
expansion in the summer, contrasted with “vernation” of leaves which 
unfold in the spring. See Hibernation. 

AETA ? a Negrito tribe of the Philippine islands, woolly- 
haired, dark-skinned, dwarfish (the male stature is about 4ft. 
9in.) inhabiting the mountainous districts of the larger islands 
and some of the smaller. They are characterized by a large and clumsy 
foot with abnormally divergent great toe. The social unit is the fam- 
ily ; polygamy is permitted, but monogamy prevails. The dead are 
normally buried, but the bodies of those whom it is wished to honour 
are exposed on platforms or in trees. Bows and poisoned arrows are 
used, long spears and darts barbed with flint or shell. Fire is made 
by means of a flexible thong pulled to and fro in a notch in a cleft 
stick. They pray to a great serpent to show them yams and honey. 

The Aeta were long recognized as the owners of the soil in spite of 
the arrival of Malayan settlers, and in Luzon they levied taxes upon 
the Tagalog and other tribes (until these arrived in such numbers as 
to push them back into the hills) taking the heads of defaulters. For 
much longer, perhaps even yet, they kept a debit and credit account 
of heads with the Igorots and other neighbours. 

See Reed, NegrHos of Zambales , Ethnolog. Survey of the Philip- 
pines, II. (1904) : Worcester, Non-Christian tribes of N. Luzon, 
Philippine Jnl of Science, I. (1906); A. L. Kroeber, Peoples of the 
Philippines , American Museum of Natural History (1919) 

(J. H. H.) 

AETHELBALD, king of Mercia, succeeded Ceolred, a.d. 
716, at the beginning of the period of Mercian supremacy. His 
activities as a warrior were slight; in 733 he raided Somerset as 
far as Somerton, and led unimportant campaigns against the Northum- 
brians and the Welsh. In 752 Cuthred of Wessex led a successful raid 
into Oxfordshire against him. Aethelbald encouraged the development 
of the church, making large grants of land, and publishing a decree 
m 749 which freed ecclesiastical lands from all obligations to the king 
except the tnnoda necessitas. 


See Bede, Hist. Ecc . (ed. Plummer), 
750, 7S7 ; Saxon Chronicle (Earle and 


v. 23 and Continuatio s.a. 740, 
Plummer), s.a. 716, 733, 737, 
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740? 74ij 743? 7 55 » Mabillon, Acta Sanctorum , ii pp. 264, 275-276, 279, 
283-284; P. Jaffe, Momimenta Moguntiaca , 111. pp 168-177, W. de G. 
Birch, Cartul. Saxon,, 178 (1885-93). 

AETHELBALB S king Wessex, was the son of Aethelwuif, 
with whom he led the West Saxons to victory against the Banes 
at Aclea, 851. According to Asser he rebelled against his father 
on the latter’s return from Rome in 856, and deprived him of 
Wessex, which he ruled until his death in 860. On Ms father’s 
death in 858 he married his widow, Judith. 

See Asser, Life of Alfred (W. H. Stevenson, 1904), 12; Saxon 
Chronicle , s.a. 851, 855, 860. 

AETHELBERT, king of Kent, son of Eormenric, came 
to the throne in a.d. 560. Aethelbert ’s supremacy, described by 
Bede as extending in 597 to the Humber, can have been little 
more than nominal, though he exercised stricter sway over Essex, 
where his nephew, Sabert, was king. An attempt to extend his 
kingdom westwards was defeated in 568 by Ceawlin at Wibban- 
dune. Aethelbert’s reign is chiefly remarkable for the introduc- 
tion of Christianity. He married a Christian princess, Berta, 
daughter of Charibert, king of Paris, who brought over a bishop 
as private confessor. When in 597 Augustine landed in Thanet, 
the king treated his mission tolerantly, gave him a dwelling in 
Canterbury and allowed monks to preach there, afterwards being 
baptized himself, but making no attempt to force conversion on 
his subjects. In 604 he founded the see of Rochester, and his 
influence established Mellitus at London in the same year. He 
published a code of laws, the first of its kind, containing a list of 
money fines for various offences against the clergy. 

Bibliography. — See Stubbs, Diet, of Christian Biog. Ethelhert; 
Bede, Hist. Ecc . (Plummer i. 25, 26, ii. 3, 5) ; Saxon Chronicle (Earle 
and Plummer), s.a. 568. 

AETHELBERT, king of the West Saxons, succeeded to 
the under-kingdom of Kent during the lifetime of his father, 
Aethelwuif, and retained it until the death of his elder brother, 
Aethelbald, in 860, when he became sole king of Wessex and 
Kent till his death in 865. His reign was marked by two serious 
attacks by the Danes, who were repelled in 860 by the levies of 
Hampshire and Berkshire, though not before they had sacked 
Winchester, while in 865 they ravaged Kent after agreeing to 
take money for peace. Aethelbert was buried at Sherborne. 

Bibliography. — See the Saxon Chronicle (Earle and Plummer), 
s.a. 860, 865; King Alfred's Will; W. de G. Birch, Cartul . Saxon., 553. 

AETHELFLAED or ETHELFLEDA, the “Lady of the 
Mercians,” the eldest child of Alfred the Great, was married 
about 886 to Aethelred, earl of Mercia, to whom Alfred entrusted 
the control of Mercia. On the accession of her brother Edward, 
Aethelflaed and her husband continued to hold Mercia. In 907 
they fortified Chester, and in 909 and 910 either Aethelflaed or 
her husband must have led the Mercian host at the battles of 
Tettenhall and Wednesfield (or Tettenhall-Wednesfield, if these 
battles are one and the same). It was probably about this time 
that Aethelred fell ill, and the Norwegians and Danes from Ire- 
land unsuccessfully besieged Chester. Aethelflaed won the sup- 
port of 1.1c Danes against the Norwegians, and seems also to have 
entered into an alliance with the Scots and the Welsh against the 
pagans. 

In 91 1 Aethelred died, and Edward took over Middlesex and 
Oxfordshire. Except for this, Aethelflaed’s authority remained 
unimpaired. In 912 she fortified “Scergeat” and Bridgnorth, 
Tamworth and Stafford in 913, Eddisbury and Warwick in 914, 
Cherbury, “Weardbyrig” and Runcorn in 915. In 916 she sent 
an expedition against the Welsh, which advanced as far as Breck- 
nock. In 917 Derby was captured from the Danes, and the next 
year Leicester and York both submitted to her. She died in 918 
at Tamworth (June 12), and was buried in St. Peter’s Church at 
Gloucester. This noble queen, whose career was as distinguished 
as that of her father and brother, left one daughter, Aelfwyn. 
For some 18 months Aelfwyn seems to have wielded her mother’s 
authority, and then, just before the Christmas of 919, Edward 
took Mercia into his own hands, and Aelfwyn was “led away” 
into Wessex. Aethelflaed and her husband wielded almost kingly 
authority ; the royal title ig- often given them by the chroniclers. 


-AETHELRED I. 

See The Saxon Chronicle , s a. (especially the Mercian register in 
MSS. B, C and D) ; Florence ot Worcester; Fragments of Irish Annals 
(ed. O’Conor), pp. 227-237, D.N B., sv. (A M) 

ASTilSL FRITH, king of Northumbria, is said to have 
come to the throne in a.d. 593, being the son of Aethelric (prob- 
ably reigned 568—72) He married Acha, daughter of iriia (Aelle), 
king of Bejira, whom he succeeded, probably in 605, expelling Ms 
son Edwin. In 603 he repelled the attack of Aidan, king of the 
Dalriad Scots, at Daegsastan, defeating Mm with great loss. 
Later in his reign, probably in 614, he defeated the Welsh in a 
great battle at Chester, and massacred the monks at Bangor 
who were assembled to aid them by their prayers. TMs war had 
a strategic importance in the separation of the North Welsh from 
the Strathclyde Britons In 617 Aethelfrith was defeated and 
slain at the river Idle by Raedwald of East Anglia, whom Edwin 
had persuaded to take up his cause. 

See Bede, Chronica Maiora , §531 ; Hist. Ecc. (Plummer) i. 34? ii. 2 ; 
Saxon Chronicle, s.a. 593, 603, 605, 616 ; Hist. Brittonum, §§57, 63; 
Annates Cambnae, s.a. 613. 

AETHELIMG, an Anglo-Saxon word meaning originally “of 
noble descent,” but soon restricted to members of a royal family, 
and in the Anglo-Saxon Chronicle used almost exclusively for 
members of the royal house of Wessex. It was occasionally used 
after the Norman Conquest to designate members of the royal 
family. In the 10th century, the wergild of an aetheling was equal 
to that of an archbishop and one-half of that of a king. 

AETHELMOTH (d. 1038), archbishop of Canterbury, known 
also as Egelnodus or Ednodus, was a son of the ealdorman 
Aethelmaer, and a member of the royal family of Wessex. He 
became a monk at Glastonbury, then dean of the monastery of 
Christ Church, Canterbury, and chaplain to King Canute, and on 
Nov. 13, 1020, he was consecrated archbishop of Canterbury. He 
appears to have exercised considerable influence over Canute, 
largely by whose aid he restored his cathedral at Canterbury. 
Aethelnoth, who was called the “Good,” died on Oct. 29, 1038. 

AETHELRED, king of Mercia, succeeded his brother Wulf- 
here in a.d. 675. In 676 he ravaged Kent, destroying the monas- 
teries and churches and taking Rochester. Aethelred married 
Osthryth, the sister of Egfrith, king of Northumbria, but a 
quarrel arose between the two kings, presumably over the pos- 
session of the province of Lindsey, which Egfrith had won back 
at the close of the reign of Wulfhere. In a battle on the banks 
of the Trent in 679, the king of Mercia was victorious and 
regained the province. Aelfwine, the brother of Egfrith, was 
slain, but at the intervention of Theodore, archbishop of Canter- 
bury, Aethelred agreed to pay a wergild for the Northumbrian 
prince and so prevented further hostilities. Osthryth was mur- 
dered in 697 and Aethelred abdicated in 704, choosing Coenred 
as his successor. He then became abbot of Bardney, and, accord- 
ing to Eddius, recommended Wilfrid to Coenred on Ms return 
from Rome. Aethelred died at Bardney in 716. See Wilfrid. 

Bibliography. — Eddius, Vita Wilfridi (Raine), 23, 40, 43, 45-48, 57; 
Bede, Hist. Ecc. (ed. Plummer), iii. 11, iv. 12, 21; Saxon Chronicle, 
s.a . 676, 679, 704, 716. (F. G. M. B.) 

AETHELRED I., king of Wessex and Kent (866-871), was 
the fourth son of Aethelwuif of Wessex, and should, by Ms father’s 
will, have succeeded to Wessex on the death of Ms eldest brother 
Aethelbald. He seems, however, to have stood aside in favour of 
Ms brother Aethelbert, king of Kent, to whose joint kingdoms he 
succeeded in 866. Aethelred’s reign was one long struggle against 
the Danes. In the year of his succession a large Danish force 
landed in East Anglia, and in the year 868 Aethelred and his 
brother Alfred went to help Burgred, or Burhred, of Mercia, 
against this host, but the Mercians soon made peace with their 
foes. In 871 the Danes encamped at Reading, where they defeated 
Aethelred and Ms brother, but later in the year the English won a 
great victory at “Aescesdun” A fortnight later they were defeated 
at Basing, but partially retrieved their fortune by a victory at 
“Maeretun” (perhaps Marden, in Wiltshire), though the Danes 
held the field. In the Easter of this year Aethelred died, perhaps 
of wounds received in the wars against the Danes, and was buried 
at Wimbome, 
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Bibliography —The Saxon Chronicle , sub ann,; Birch, Cartul. 
Saxon. vol. ii. Nos, 516-526; D.N.B., s.v.; Eng . Hist. Review, i. 
218-234. 

- S') IX or ETHELRED (c. 968-1016), king 

of the English (surnamed The Unready; i.e., without rede or 
counsel), son of King Edgar by his second wife, Aelfthryth, was 
bom ^ in 968 or 969 and succeeded to the throne on the murder 
of his half-brother Edward (the Martyr) in 978. In the year 
after his accession the Danish invasions recommenced, though 
as yet their object was plunder only, not conquest. For an ac- 
count of the repeated invasions, which gathered strength as time 
went on, see English History. Aethelred’s policy of buying 
off the raiders failed, and the massacre of Danes in England 
carried out by his orders on St. Brice’s Day (Dec. 2, 1001) only 
made matters worse. Next year Sweyn returned, his hostility 
fanned by the desire for revenge. For two years he ravaged and 
slew; in 1003 Exeter was destroyed; Norwich and Thetford were 
sacked in 1004. No effectual resistance was offered, despite efforts 
here and there; disorganization of the country was complete 
In 1005 the Danes were absent in Denmark, but they came back 
next year, and emboldened by the utter lack of resistance, they 
ranged far inland. In 1007 Aethelred bought them off for a 
larger sum than ever (£36,000), and for two years the land 
enjoyed peace. In 1009, however, in accordance with a resolu- 
tion made by the witan in the preceding year, Aethelred col- 
lected such a fleet “as never before had been in England in any 
king’s day”; but owing to a miserable court quarrel the effort 
came to nothing. The king then summoned a general levy of the 
nation, with no better result. Just as he was about to attack, 
the traitor Edric prevented him from doing so, and the opportu- 
nity was lost. In 1010 the Danes returned, to find the kingdom 
more utterly disorganized than ever. “There was not a chief 
man in the kingdom who could gather a force, but each fled as 
he best might; nor even at last would any there resist another.” 
Incapable of offering resistance, the king again offered money, 
this time no less than £48,000. While it was being collected, the 
Danes sacked Canterbury' and slew the archbishop Alphege. The 
tribute was paid soon afterwards; and about the same time the 
Danish leader Thurkill entered the English service. 

From 1013 an important change is discernible in the charac- 
ter of the Danish attacks, which now became definitely political 
in their aim. In this year Sweyn sailed up the Trent and received 
the submission of northern England, and then, marching south, 
attacked London. Failing to take it, he hastened west and at Bath 
received the submission of Wessex. Then he returned north- 
wards, and after that “all the nation considered him as full 
king.” London soon acknowledged him, and Aethelred, after 
taking refuge for a while with Thurkiil’s fleet, escaped to Nor- 
mandy. Sweyn died in Feb. 1014, and Aethelred was recalled 
by the witan. At once he hastened north against Canute, Sweyn’s 
son, but Canute sailed away, only to return next year, when the 
traitor Edric joined him and Wessex submitted. Canute and 
Edric harried Mercia, and were preparing to reduce London, 
when Aethelred died there on April 23, 1016. Weak, self-indul- 
gent, improvident, he had pursued a policy of opportunism to a 
fatal conclusion. 

Aethelred’s wife was Emma, or Aelfgifu, daughter of Richard 
I. the Fearless, duke of the Normans, whom he married not later 
than 985. After the king’s death Emma married Canute the 
Great, and after his death in 1035 she struggled hard to secure 
England for her son, Hardicanute. In 1037, however, when 
Harold Harefoot became sole king, she was banished; she went 
to Flanders, returning to England with Hardicanute in 1040. In 
1043 Edward the Confessor seized the greater part of Emma’s 
great wealth, and the queen lived in retirement at Winchester 
until her death on March 6, 1052. By Aethelred Emma had two 
sons, Edward the Confessor and the aetheling Aelfred (d. 1036), 
and by Canute she was the mother of Hardicanute. Her mar- 
riage with Aethelred was an important step in the history of the 
relations between England and Normandy, and J. R. Green says 
“it suddenly opened for its rulers a distinct policy, a distinct 
course of action, which led to the Norman conquest of England. 


From the moment of Emma’s marriage Normandy became a 
chief factor in English politics ” 

Bibliography — The Anglo-Saxon Chronicle (ed. C. Plummer, Ox- 
ford, 1892—99) ; Florence of Worcester (ed B. Thorpe, London, 
1848-49) ; Encomium Emmas (ed G. H. Pertz in the Scnptores 
Rerum Germamcarum, Band xix , Hanover, 1866) for the latter part 
of the reign. See also J. M. Kemble, Codex Ditlo^aticys^e^ 
Saxonici (London, 1839-48) ; and B. Thorpe, Ancle . .0 

1840). 

AETHELSTAN (c. 894-940), Saxon king, was the son 
(probably illegitimate) of Edward the Elder. He had been the 
favourite of his grandfather Alfred, and was brought up in the 
household of his aunt AetheMaed, the 
“Lady of the Mercians.” On the death of 
his father in 924, Aethelstan succeeded 
him, and was crowned at Kingston shortly 
after. 

One of Aethelstan’s first public acts was 
to hold a conference at Tamworth with 
Sihtric, the Scandinavian king of North- 
umbria, and as a result Sihtric received 
Aethelstan’s sister in marriage. In the 
next year Sihtric died and Aethelstan 
took over the Northumbrian kingdom. 
He now received, at Dacre, in Cumber- 
ZIZka C0l ’ LE! *‘ s BR1T * land, the submission of all the kings of 
Shield of aethelstan the island; viz., Howel Dda, king of West 
The cross boutonne, on a Wales, Owen, king of Cumbria, Constan- 
f^d of red and blue, b tine y 0 f the Scots, and Ealdred of 

onet°of sold! YteVrcie Bamburgh, and henceforth he called bim- 
at th© base is gold self “rex totius Britanniae.” About this 

time (the exact chronology is uncertain) Aethelstan expelled 
Sihtric’s brother Guthfrith, destroyed the Danish fortress at York, 
received the submission of the Welsh at Hereford, fixing their 
boundary along the line of the Wye, and drove the Cornishmen 
west of the Tamar, fortifying Exeter as an English city. In 934 
he invaded Scotland by land and sea, perhaps owing to an alliance 
between Constantine and Anlaf Sihtricsson. The army advanced 
as far north as Dunotfcar, in Kincardineshire, while the navy- 
sailed to Caithness. Simeon of Durham speaks of a submission 
of Scotland as a result; if it ever took place it was a mere form, 
for three years later we find a great confederacy formed in Scot** 
land against Aethelstan. This confederacy of 937 was joined by 
Constantine, king of Scotland, the Welsh of Strathclyde, and 
the Norwegian chieftains, Anlaf Sihtricsson and Anlaf God- 
fredsson, who, though they came from Ireland, had powerful 
English connections. A great battle was fought at Brunanburh 
(perhaps Brunswark or Birrenswark hill in south-east Dum- 
friesshire), in which Aethelstan and his brother Edmund were 
completely victorious. England had been freed from its greatest 
danger since the days of the struggle of Alfred against Guthrum. 

Aethelstan was the first Saxon king who could claim in any 
real sense to be lord paramount of Britain. In his charters he is 
continually called “rex totius Britanniae,” and he adopts for the 
first time the Greek title basileus. This was not merely an idle 
flourish, for some of his charters are signed by Welsh and Scot- 
tish kings as subreguli. Further, Aethelstan was the first king 
to bring England into close touch with continental Europe. By 
the marriage of his half-sisters he was brought into connection 
with the chief royal and princely houses of France and Germany, 
His sister Eadgifu married Charles the Simple, Eadhild became 
the wife of Hugh the Great, duke of France, Eadgyth was married 
to the emperor Otto the Great, and her sister, Aelfgifu, to a 
petty German prince. Embassies passed between Aethelstan and 
Harold Fairhair, first king of Norway, with the result that 
Harold’s son Haakon was brought up in England, and is known 
in Scandinavian history as Haakon Adalsteinsfostri. 

Aethelstan died at Gloucester in 940, and was buried at 
Malmesbury, an abbey which he had munificently endowed dur- 
ing his lifetime. Apparently he was never married, and he cer- 
tainly had no issue, A considerable body of law has come down 
to us in Aethelstan’s name. The chief collections are those 
issued at Grately, in Hampshire, at Exeter, at Thunresfeld, and 
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the Indicia civitatis Lundonie. In 'the last-named one personal 
touch is found when the king tells the archbishop how grievous 
it is to put to death persons of 12 winters for stealing. The king 
secured the raising of the age limit to 1 5 
Bibliography.— P rimary • The Saxon sub ann.; William 

of Maknesfcury Gesla Regum, up-:;- f- . - Series, containing 
information (v. Stubbs’ Introduction, II k 3 xvii ) • 
Saxo \ ™ i - u Nos. 641-747; A. S. Laws (ed. Lieber- 
mann), i. 146-183, Aethelweard, Florence of Worcester. Secondary 
Saxon Chronicle (ed. Plummer) vol. il. p. 132-142 ; B. N. B sv 

(A. M ) 

AETHELWEARD or ETHELWARD, Anglo-Saxon his- 
torian, was the great-grandson of Aethelred, the brother of Al- 
fred, and ealdorman or earl of the western provinces (i e., prob- 
ably of the whole of Wessex). He was the author of a’ Latin 
chronicle extending to the year 975. Up to the year S92 he is 
largely dependent on the Saxon Chronicle, with a few details of 
his own; later he is largely independent of it. He was the friend 
and patron of Aelfric, the grammarian. 

Bibliography— Primary: The Saxon Chronicle, 994 E- Birch 
Cartulamim Saxomcum; A. S. Laws (ed. Liebermann) , pp. 220-24: 
Fabu Ethelwerdi Ckron . , Mon. Hist. Brit., pp. 449 - 54 - Secondary: 
Plummer, Saxon Chronicle, vol. 11. p. d.; Napier and Stevenson, 
Crawford Charters , pp. 118-20; D.N.B., s.v. 

AETHELWULF, king of the West Saxons, succeeded his 
father, Egbert, in a.d. 839. Aethelwulf’s reign was chiefly occu- 
pied with struggles against the Danes. After the king’s defeat 
843-44, the Somerset and Dorset levies won a victory at the 
mouth of the Parret ( c . 850). In 851 Ceorl, with the men of 
Devon, defeated the Danes at Wigganburg, and Aethelstan of 
Kent was victorious at Sandwich; despite this the Danes wintered 
in England that year for the first time. In 851 also Aethelwulf 
and Aethelbald won their great victory at Aclea, probably the 
modern Ockley. In 853 Aethelwulf subdued the- North Welsh, in 
answer to the appeal of Burgred of Mercia, and gave him ’his 
daughter Aethelswith in marriage. The year 855 is the date of 
the Donation of Aethelwulf and of his journey to Rome with 
Alfred. On his way home he married Judith, daughter of Charles 
the Bold. According to Asser he was compelled to give up Wessex 
to his son Aethelbald on his return, and content himself with the 
eastern under-kingdom. He died in 858. 

See Asser, Life of Alfred (W. H. Stevenson, 1904), 1-16; Saxon 
Chronicle, s.a. 823, 836, 840, 851, &$f, 855. ' > oaJton 

AETHER: see Ether (Physics). 

AETHICUS (=Ethictjs) ISTER, “the philosopher of 
Istna, the supposed but unknown author of a description of the 
world written in Greek. An abridgment, under the title of Cos- 
mo graphic Ethici, written in barbarous 1 Latin, and wrongly de- 
scribed as the work of St. Jerome, probably belongs to the 7th 
century. 

The name Aethicus is also attached to a geographical treatise 
probably dating from the 6th century, a reproduction of the cos- 
mography of Julius Honorius. 

BmLiocRAPHY—B’Avezac (1852) ; Pertz (1853) ; Wutfcke (1854) : 
Ancient Geography^ 1, Mmores ( l8 ? 8 ) » see also Bunbury, History of 

AETIOLOGY or ETIOLOGY* strictly, science or philo- 
sophy of causation, but generally used to denote the part of any 
special science (and especially of that of medicine and disease) 
which investigates the causes and origin of its phenomena. An 
aetiological myth is one which is regarded as having been in- 
vented ex post facto to explain some fact, name, or coincidence, 
the true account or origin of which has been forgotten. Such 
myths were often based on grotesque philological analogies, ac- 
cording to which an existing connection between two personalities 
(cities, etc.) was traced back to a common mythical origin. 
The preferred spelling of the word in the United States is 
Etiology. 

AETION or EETION, a Greek painter, mentioned by 
Cicero, Phny, and Lucian. His most noted work, described in 
detail by Lucian ( Herodotus or Eetion , 5), was a picture repre- 
senting the marriage of Alexander and Roxana. Through a mis- 
understanding of the words of Lucian, Aetion has been supposed 
to belong to the age of Antonines; but there can be little doubt 


that he was a contemporary of Alexander and oi Apelles (Brunn, 
Geschichte der griechischen Kunstler , ii. p. 243). Pliny gives his 

date as 350 b.c. 

AETIUS (ah-et'i-oos) (fl. 350), surnamed “the Atheist;’ 
founder of an extreme sect of Anans, was a native of Coele-Syna 
He studied successively under (he Anans, Paulinus, bishop of 
Antioch, Athanasius, bishop of Anazarbus, and the presb> ter An- 
tonins of Tarsus At the first synod of Sifmium he won a dialectic 
victory over the homoiousian bishops, Basilius and Eustathius 
who sought in consequence to stir up against him the enmity of 
Caesar Gallus. In 356 he went to Alexandria with Eunomius (a v ) 
in order to advocate Arianism, but he was banished by Con- 
stantins Julian recalled him from exile, bestowed upon him an 
estate in Lesbos, and retained him for a time at his court m 
Constantinople. At the accession of Valens (364) he retired to his 
estate at Lesbos, but soon returned to Constantinople, where he 
died in 367. The Anomoean sect of the Arians, oi whom he was 
leader, are sometimes called after him Aetians . His work De Fide 
has been preserved in connection with a refutation written by 
Epiphanius (Haer., ixxvi. 10). 

See A. Harnack, History of Dogma, vol iv. passim. 

AETIUS (died 454), a Roman general of the closing period of 
the Western empire, born at Dorostolus in Moesia, late in the 4th 
century. He was the son of Gaudentius, who, although possibly of 
barbarian family, rose in the service of the Western empire to be 
master of the horse, and later, count of Africa. Aetius passed some 
years as hostage, first with Alaric and the Goths, and later in the 
camp of Rhuas, king of the Huns, acquiring in this way the knowl- 
edge which enabled him afterwards to defeat them In 424 he led 
into Italy an army of 60,000 barbarians, mostly Huns, which he 
employed first to support the primicerius loannes, who had pro- 
claimed himself emperor, and, on the defeat of the latter, to 
enforce his claim to the supreme command of the army in Gaul 
upon Placidia, the empress-mother and regent for Valentinian III 
His calumnies against his rival, Count Boniface, which were at 
first believed by the emperor, led Boniface to revolt and call the 
Vandals to Africa. Upon the discovery of the truth, Boniface, 
although defeated in Africa, was received into favour by Valen- 
tinian; but Aetius came down against Boniface from his Gallic 
wars, and in the battle which followed wounded Boniface fatally 
with his own javelin. From 433 to 450 Aetius was the dominating 
personality in the Western empire. In Gaul he won his military 
reputation, upholding for nearly 20 years, by combined policy and 
daring, the falling fortunes of the empire. His greatest victory was 
that of Chalons-sur-Marne (Sept. 20, 451), in which he led the 
Gallic forces against Attila and the Huns. This was the last 
triumph of the empire.^ Three years later (454) Aetius presented 
himself at court to claim the emperor’s daughter in marriage for 
his son Gaudentius; but Valentinian, suspecting him of designs 
upon the crown, slew him with his own hand. 

That he was the one prop and stay of the Western empire dur- 
ing his life is the unanimous verdict of his contemporaries; but 
whether he was a really great general or statesman we cannot tell. 
He was beaten by Boniface; and it was not he, but the Goths and 
their king, who really triumphed in the Mauriac plain; yet he 
recovered Gaul in a series of campaigns, and he kept the Visigoths 
in check. ... If he was less Roman than Ms predecessor Con- 
stantins, he was far more Roman than Ms successor Ricimer; and 
if he had occasionally used the arms of the Huns for his own ends, 
he iiad also used them to maintain the empire. One merit he had 
which must count for much—the merit of recognizing and encour- 
aging men of ability. Majorian and Marcellinus, two of the finest 
figures in the history of the fallen empire, were men of Ms training;’ 
(Ernest Barker in Cambridge Mediaeval Hist., vol. 1 , 1., 418-419.) 
See T. Hodgkin, Italy and her Invaders, vols. i. and ii. (1880). 
AETIUS* a Greek physician, born at Amida in Mesopotamia, 
nourished at the beginning of the 6th century a.d. He was court 
physician at Byzantium. lie wrote a large medical work in 16 
books, founded on Oribasius and compiled from various sources, 
especially Galen (Galenos). Eight books of the Greek original 
were printed in Venice in 1534, and a complete Latin translation 
by Coraanus at Basel, 1542. 
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See Weigel, Aetianarum exercitationum specimen (1791); Danelius, 
Beitrag zur Augenheilkunde des Aetius (1889) ? Zernos, Aetn sermo 
sextidecimus et ulttmus , editio prineeps (1901), T C. Allbutt, Greek 
Medicine m Rome (1921) ; M. Neuberger, History of Medicine, voi i 
(1910) 

AETNA, a Latin hexameter poem of 644 lines ascribed by the 
mss. to Virgil. This ascription is now universally rejected, but it 
is obvious that the author was an imitator of Virgil who was 
familiar with the Aeneid as well as the Bucolics and Georgies, and 
therefore lived at least as late as the time of Augustus. As there 
is no mention of the eruption of Vesuvius which destroyed Pom- 
peii and Herculaneum it is safe to presume that the work was 
composed before ad. 79. The poem has been attributed by various 
authorities to Claudian, Cornelius Severus and Mamlius, but 
modem opinion assigns it to Lucilius Junior, the friend of Seneca, 
whose interest in, and knowledge of scientific matters is alluded 
to in the philosopher’s correspondence He is known to have been 
a governor of Sicily and to have written poems Aetna discusses 
the possible explanation of the volcano’s action 
Text edited (1920) by Robinson Ellis m J. P. Postgate’s Corpus 
Poetarum Latmorum. 

AETOLIA, a district of northern Greece, bounded on the 
south by the Corinthian Gulf, on the west by the river Achelous, 

' on the north and east by the western spurs of Parnassus and Oeta 
The land naturally falls into two divisions. The basins of the 
lower Achelous (mod. Aspropotamo ) and Euenus (. Phidharis ) 
form a series of alluvial valleys intersected by detached ridges 
which mostly run parallel to the coast. This district of “Old 
Aetolia” lacks a suitable sea-board, but the inland, and especially 
the plain of central Aetolia lying to the north of Lakes Hyria and 
Trichonis and Mount Ar a cynthus, forms a rich agricultural country. 
The northern and eastern regions are broken by an extensive com- 
plex of chains and peaks, whose rugged limestone flanks are clad 
at most with stunted shrubs and barely leave room for a few pre- 
carious mule-tracks. These heights often rise in the frontier- 
ranges of Tymphrestus, Oxia and Corax to more than 7,000 ft.; 
the snow-capped pinnacle of Kiona attains to 8,240 ft. A few 
defiles pass through this barrier to the other side of the north 
Greek watershed. 

In early legend Old Aetolia, with its cities of Pleuron and Caly- 
don, figures prominently. During the great migrations (see 
Dorians) the population was largely displaced, and the old inhabi- 
tants long remained in a backward condition. In the 5th century 
some tribes were still living in open villages under petty kings, 
addicted to plunder and piracy, and hardly recognized as Hellenes 
at all. Yet their military strength was not to be despised: in 426 
their archers and slingers easily repelled an Athenian invasion 
under Demosthenes. In the 4th century the Aetolians began to 
take a greater part in Greek politics, and, in return for helping 
Epameinondas (367) and Philip of Macedon (338), recovered con- 
trol of their sea-board, to which they annexed the Acarnanian 
coast and the Oeniadae. Aetoiia’s prosperity dates from the pe- 
riod of Macedonian supremacy. It may be ascribed partly to the 
wealth and influence acquired by Aetolian mercenaries in Hellen- 
istic courts, but chiefly to the formation of a national Aetolian 
league, the first effective institution of this kind in Greece. 
Created originally to meet the peril of an invasion by the Mace- 
donian regents Antipater and Craterus, who had undertaken a 
punitive expedition against Aetolia after the Lamian War (322), 
and by Cassander (314-311), the confederacy grew rapidly during 
the subsequent period of Macedonian weakness. Since 290 it had 
extended its power over all the uplands of central Greece, where 
its co mman d over Heracleia (280) provided it with an important 
defensive position against northern invaders, its control of Delphi 
and the Amphictyonic council with a useful political instrument. 
The valour of the Aetolians was conspicuously displayed in 279, 
when they broke the strength of the Celtic irruption by slaughter- 
ing great hordes of marauders. The commemorative festival of 
the Soteria, which the league established at Delphi, obtained 
recognition from many leading Greek states. After annexing 
Boeotia (by 245) the Aetolians controlled all central Greece. En- 
deavouring next to expand into Peloponnesus, they allied them- 
selves with Antigonus Gonatas of Macedonia against the 


Achaean league (q. v.), and besides becoming protectors of Elis 
and Messenia won several Arcadian cities. Their naval power ex- 
tended to Cephalonia, to the Aegaean islands and even to the 
Hellespont. The league at its zenith had thus a truly imperial 
status. 

Later In the century its power began to be sapped^ by Mace- 
donia To check King Demetrius (239-229) the Aetolians joined 
arms with the Achaeans. In 224 they held Heracleia Trachis 
against Antigonus Doson, but lost control of Boeotia and Phocis 
Since 228 their Arcadian possessions had been abandoned to 
Sparta. At the same time a new enemy arose in the Illyrian pirate 
fleets, which outdid them in unscrupulousness and violence. The 
raids of two Aetolian chiefs in Achaean territory (220) led to 
a coalition between Achaea and Philip V of Macedon, who as- 
sailed the invaders with great energy, driving them out of Pelopon- 
nesus and marching into Aetolia itself, where he surprised and 
sacked the federal capital Thermon. After buying peace by the 
cession of Acarnania (217) the league concluded a compact 
with Rome. In the great war of their Roman allies against Philip 
the federal troops took a prominent part, their cavalry being 
largely responsible for the victory of Cynoscephaiae (197)* The 
Romans in return restored central Greece to the league,, but by 
withholding its former Thessalian possessions excited its deep 
resentment. The Aetolians now invited Antiochus III. of Syria 
to European Greece, and a conflict with Rome. 

But in the war they threw ;.v r \ .u.; :h; uces. In 192 they wasted 
themselves in an unsuccessful attempt to secure Sparta. In 191 
they supported Antiochus badly, and by their slackness in the 
defence of Thermopylae made his position in Greece untenable. 
Having thus isolated themselves the Aetolians stood at bay be- 
hind their walls against the Romans, who refused all compromises, 
and, after the general surrender in 1S9, restricted the league to 
Aetolia proper and assumed control over its foreign relations. 
By the time of Sulla, the functions of the Aetolian league had 
become purely nominal. The federal constitution closely re- 
sembled that of the Achaean league, for which it doubtless 
served as a model. The general assembly, convoked every autumn 
at Thermon to elect officials, and at other places in special 
emergencies, shaped the league’s general policy; it was nominally 
open to all freemen, though no doubt the Aetolian chieftains really 
controlled it. The council of deputies from the confederate cities 
undertook the routine of administration and jurisdiction. The 
strategus (general), aided by 30 apocleti (ministers), had com- 
plete control in the field and presided over the assembly, though 
with restricted advisory powers. The Aetolians also used the 
Amphictyonic synod for passing solemn enactments. The league’s 
relation to outlying dependencies 's obscure; many of these 
were probably mere protectorates or “allied states” and secured 
no representation. The federal executive was certainly much more 
efficient than that of the Achaeans, and its councils suffered less 
from disunion; but its generals and admirals, official or otherwise, 
enjoyed undue licence; hence the league deservedly gained an evil 
name for the numerous acts of lawlessness or violence which its 
troops committed. But as a champion of republican Greece 
against foreign enemies no other power of the age rendered equal 
services. In the 15th century Aetolia passed under the rule of 
Scanderbeg and the Venetians, but was finally conquered for the 
Turks by Mohammed II. In the War of Independence it was the 
scene of severe fighting, including the sieges of MissolongM. 

(M. C.) 

Bibliography. — Strabo, pp. 450 sqq.; Thucydides iii. 94-98; Dio- 
dorus xviii. 24. 5; Pausanias x. 20 sq.; Polybius and Livy passim ; 
W. J. Woodhouse, Aetolia (Oxford, 1897) ; M. Dubois, Les Ligues 
achlenne et itolienne (Paris, 1885) ; E. A. Freeman, Federal Govern- 
ment ch. vi. (ed. 1893, London) ; B. V. Head, Historia Numorum, 
pp. 283-284 (Oxford, 1887) ; M. Holleaux in Bulletin de Correspon - 
dance HelUnique , pp. 362-372 (1905) ; G. Sotiriades in *E (pquepls 
ApxacoXoyud] pp. 163-212 (1900), pp. 73-94 (1903), and in Bulletin 
de Correspondance HelUnique , pp. 139-184 (1907) ; C. Salvetti in 
Studi di St aria Antica, vol. ii. pp. 270-320 (Rome, 1893). 

AFARS (Danakil), a tribe of African “Arabs” of Hamitic 
stock. They occupy the arid coast-lands between Abyssinia and 
the sea. They claim to be Arabs, but are more akin to the Gal la 
and Somali. The tribe is roughly divisible into a pastoral and a 
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coast-dwelling group. ’Their religion is chiefly fetich and tree- 
worship; many, nominally, profess Mohammedanism They are 
distinguished by narrow straight noses, thin lips and small pointed 
chins. They wear, generally, nothing but a waist-cloth They are 
divided into many sub-tribe^, each having an hereditary sultan. 

See Fr. Scazamucci and E H. Gigholi, Notizie std Danakil (1884) ; 
P. Paulitschke, Ethnographic Nordost-Afnkas (2 vols , Berlin, 1893- 
1896), and .*?'*: Erforsckung der A dal- Lander und 

Hardrs in C . y 1884). 

AFER, DOMIIIXJ8, a Roman orator and advocate, was 
bom at Nemausus (Nimes). He became an informer and gained 
the favour of Tiberius by accusing Claudia Pulcra, a cousin of 
Agrippina, of treason. He was consul under Caligula (39) and 
superintendent of the water supply under Nero. He died in 
a.d. 60. His pupil, Quintilian, who calls him the greatest orator 
he had ever known, quotes some of his witty sayings (dicta), 
collections of which were published, and mentions two books by 
him On Witnesses. 

See Quintilian, Instil, vi. 3. 42, viii. 5. 16, x. 1 118, etc.; Tac Ann. 
iv. 52, 68, xiv. 19; Dio Cassius iix. 19, Lx. 33 ; Pliny, Epp. ii. 14, viii. 18. 

AFFECTION, literally, a state resulting generally from an 
external influence. The term was at one time employed to denote 
the states even of material bodies, but is now confined to certain 
mental states only, in fact, to certain feelings. It is popularly 
used of a sentiment between persons amounting to more than 
good will or friendship. By ethical writers the word has been 
used generally of distinct states of feeling, both lasting and 
spasmodic; some contrast it with “passion,” as being free from 
the distinctively sensual element. More specifically the word has 
been restricted to emotional states which are in relation to persons. 
In the former sense, it is the Gr. 7 rdOos, and as such it appears in 
Descartes and most of the early British ethical writers. On vari- 
ous grounds, howeyer — e.g., that it does not involve anxiety or 
excitement, that it is comparatively inert and compatible with 
the entire absence of the sensuous element — it is generally and 
usefully distinguished from passion. In this narrower sense the 
word has played a great part in ethical systems, which have 
spoken of the social or parental “affections” as in some sense a 
part of moral obligation. For a consideration of these and similar 
problems, which depend ultimately on the degree in which the 
affections are regarded as voluntary, see H. Sidgwick, Methods of 
Ethics , pp. 345-349. 

In psychology the terms “affection” and “affective” are used 
for the characteristic quality of experiences that are neither 
cognitive nor conational. As all intellectual phenomena have by 
some psychologists been reduced to sensation, so all feeling has 
been regarded as reducible to simple mental affection, the ele- 
ment of which all emotional manifestations are ultimately com- 
posed. The nature of this element is a problem which has been 
provisionally, but not conclusively, solved by many psychologists ; 
the method is necessarily experimental, and all experiments on 
feeling are peculiarly difficult. The solutions proposed are two. 
In the first, all affective phenomena are primarily divisible into 
those which are pleasurable and those which are the reverse. The 
main objections to this are that it does not explain the infinite 
variety of phenomena, and that it disregards the distinction which 
most philosophers admit between higher and lower pleasures. The 
second solution is that every sensation has its specific affective 
quality, though by reason of the poverty of language many of 
these have no name. W. Wundt, , Outlines of Psychology (trans. 
C. H. Judd, Leipzig, 1897), maintains that we may group under 
three main affective directions, each with its negative, all the in- 
finite varieties in question; these are (a) pleasure, or rather 
pleasantness, and the reverse, (b) tension and relaxation, (c) ex- 
citement and depression. 

Two methods of experiment have been tried. The first, intro- 
duced by A. Mosso, the Italian psychologist, consists in recording 
the physical phenomena which are observed to accompany modi- 
fications of the affective consciousness. Thus it is found that the 
action of the heart is accelerated by pleasant, and retarded by un- 
pleasant, stimuli; again, changes of weight are found to accom- 
pany modifications of affection — and so on. 


The second is Fechner’s method; it consists in recording the 
changes in feeling-tone produced in a subject by bringing him m 
contact with a series of conditions, objects or stimuli graduated 
according to a scientific plan and presented singly, in pairs or in 
groups. The result is a comparative table of likes and dislikes. 

(See Feeling ) 

AFFETTUOSO (Ital), a musical direction signifying that 
the composition or particular passage s© marked is to be played 
with much expression and feeling Espressivo and con cspressione 
are other terms having much the same significance. 

AFFIDAVIT, a written statement sworn or affirmed to be- 
fore some person who has authority to administer an oath or 
affirmation. Evidence is chiefly taken by means of affidavits in 
the chancery division of the High Court of Justice in England 
on a petition, summons or motion. Interlocutory proceedings 
before trial are conducted by affidavits, e.g., for discovery of 
documents, hence called affidavit of documents. Affidavits are 
sometimes necessary as proof that certain legal formalities have 
been duly and legally performed. On special application to the 
court a deponent may be cross-examined on the statements con- 
tained in his affidavit. In Scotland the testimony of witnesses 
by affidavit is almost unknown, except in proceedings in the 
Sheriff Court of Chancery, and petitions for the sequestration 
of bankruptcy, where affidavits are enjoined by statute. In the 
rules of the Supreme Court (R.S.C. Ord. XXXVIII.) certain 
formal requirements are laid down for all affidavits and affirma- 
tions in causes or matters depending in the High Court. An 
affidavit must consist of title, body or statement and jurat. It 
must be written or printed on foolscap, bookwise, in the first 
person; give correctly the names of the parties to the action; 
and the description and true place of abode of the deponent. 
An affidavit is confined, except on interlocutory motions, to such 
facts as the witness is able of his own knowledge to prove. 
The signature of the deponent must be written opposite to the 
jurat, which must contain the place, date and time of swearing, 
and this signed by the officer or magistrate before whom the 
affidavit is sworn. An affidavit sworn on a Sunday is not invalid. 
Quakers, Moravians and Separatists were first privileged to make 
a solemn declaration or affirmation, and by the Common Law 
Procedure Act, 1852, and other statutes all persons prevented 
by religious belief from taking an oath were allowed to affirm; 
and, finally, by the Oaths Act, 1888, every person who objects 
to be sworn is allowed to affirm in all places and for all purposes 
where an oath is required by law. By an act of 1835 justices 
are permitted to take affidavits in any matter by declaration, 
and a person making a false affidavit in this way is liable to 
punishment. The same act prohibited justices of peace from 
administering oaths in any matter in which they had not juris- 
diction as judges, except when an oath was specially authorized 
by statute, as in the bankruptcy law, and excepting criminal 
inquiries, parliamentary proceedings and instances where oaths 
are required to give validity to documents abroad. Scottish jus- 
tices can act in England and vice versa. The Oaths Act, 1888, 
and the Commissioner of Oaths Act, 1889, consolidated all pre- 
vious enactments relating to oaths and gave the lord chancellor 
power to appoint commissioners for oaths to take affidavits for 
all purposes (see Oath). 

In the United States affidavit has the same meaning as in 
England and its general uses are the same, but it is not substituted 
for oral evidence in court to anything like the extent to which 
that is done in the English courts of chancery. The statutes of 
each State designate the persons before whom affidavits may be 
made outside the State, and special commissioners are appointed 
for that purpose by each State. Affidavits made abroad must 
be made before such commissioners or persons so designated, who 
are usually diplomatic and consular officials, justices, notaries 
public or mayors. 

AFFILIATION, in law, the procedure by which the paternity 
of a bastard child is determined, and the obligation of contributing 
to its support enforced. In England a number of statutes on the 
subject have been passed, the chief being the Bastardy Act of 
1845, the Bastardy Laws Amendment Acts of 1872 and 1873, the 
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Affiliation Orders Act, 1914, the Affiliation Orders Act, 1918, and 
the Bastardy Act, 1923. The mother of a bastard may summon 
the putative father to petty sessions within 12 months of the birth 
(or at any later time if he is proved to have contributed to the 
child’s support or ceased to reside in England within 12 months 
after the birth), and the justices, after hearing evidence on both 
sides, may, if the mother’s evidence be corroborated in some 
material particular, adjudge the man to be the putative father of 
the child, and order him to pay a sum not exceeding 20 shillings 
a week for its maintenance, together with a sum for expenses 
incidental to the birth, or the funeral expenses, if it has died 
before the date of order, and the costs of the proceedings An 
order ceases to be valid after the child reaches the age of 13, 
except as regards arrears, but the justices may in the order direct 
the payments to be continued until the child is 16 years of age 
An appeal to quarter sessions is open to both the mother and the 
defendant, and a further appeal on questions of law to the King’s 
Bench. Should the child afterwards become chargeable to the 
parish, the sum due by the father may be received by the re- 
lieving officer. When a bastard child whose mother has not 
obtained an order, becomes chargeable to the parish, the guardians 
may proceed against the putative father for a contribution, and 
such an order may be varied and continued in favour of the 
mother or person having custody of the child. Any woman who 
is single, a widow, or a married woman living apart from her 
husband, may make an application for a summons. The Bastardy 
Act, 1872, makes due provision for the enforcement of an order 
of affiliation, and commitment is governed by the Summary Juris- 
diction Act, 1879, an ^ the Criminal Justice Act, 1914. In the 
case of soldiers an affiliation order cannot be enforced in the usual 
way, but by the Army Act 1881, as amended in 1883, 1891, 1904 
and 1915, if an order has been made against a soldier of the regu- 
lar forces, a portion of the soldier’s pay may be retained There 
is similar legislation with regard to sailors in the Royal Navy, by 
the Naval Discipline Act, 1915. 

It having been found in practice that affiliation orders became 
ineffective owing to the unwillingness or inability of the mother 
to make continual appearances before the justices, under the 
Affiliation Orders Act, 1914, collecting officers may be appointed 

In the United States the father is primarily responsible for the 
support of a bastard child. The mother is responsible in the event 
of the father’s death. 

In the British colonies there is some procedure (usually termed 
filiation) akin to that described above, by means of which a 
mother can obtain a contribution to the support of her illegiti- 
mate child from the putative father. On the continent of Europe, 
however, the legislation of the various countries differs rather 
widely. ( See Adoption ; also Bastard ; Poor Law.) 

Bibliography. — Saunders, Law and Practice of Orders of Affiliation 
(1915) ; G. Lushington, Law of Affiliation and Bastardy (1923) ; J. B. 
Little, Poor Law Statutes (1901-02). 

AFFINE GEOMETRY. An affine geometry, as distin- 
guished from a projective geometry, involves a definition of 
parallelism. Thus, when from the definitions and theorems of 
the ordinary euclidean geometry of the plane all those involving 
euclidean measurement of length and angle are eliminated, the 
residue is an affine geometry. In this case the line at infinity is 
unique, in that any two lines meeting in a point of the former 
are parallel. In the projective geometry of the plane there is no 
such preferred line; when any line is designated as preferred in 
this sense, we have a corresponding affine geometry. For ex- 
ample, in affine geometry there is a distinction between an ellipse, 
a parabola and a hyperbola, but not in projective geometry; 
moreover, only when the geometry is metrical is there a distinc- 
tion between circles and ellipses. 

The euclidean affine geometry is given analytic form by means 
of coordinates % and y referred to two intersecting lines of the 
plane in the usual manner. In this case the equations 

%x = anx+®uy + 01 , (j\ 

yi = 021# + a 22y + 02 , V 

where the a 9 s are arbitrary constants subject to the condition 


0n022 — 012021 5^0, define the most general transformation of points 
of the plane among themselves which transforms parallel lines 
into parallel lines. Such a transformation is called affine. The 
transformations (1) form a group, and we may say, following 
Klein, that the body of definitions and theorems ^ expressing 
properties of quantities invariant under this group is an affine 
geometry. If x', /, x", x'", y ,n are the coordinates of three 

non-collinear points, the quantity 


x' y ' 1 
x" y" 1 

*"V"i 


(2) 


is invariant under transformations (1) for which 011022““ 012021 = i* 
These transformations are called equiaffine. There is a consider- 
able body of theorems concerning properties of plane curves 
which remain invariant under equiaffine transformations. ^ In 
particular, there is a metric theory based upon a certain invariant 
of the type (2) associated with a curve. 

The foregoing concepts are readily generalized to spaces of 
higher order. Thus there is for spaces of three dimensions a 
theory of curves and surfaces analogous in many respects to 
the theory for euclidean space of three dimensions. The develop- 
ments of these ideas have been made by many geometers, notably 
Klein, Mobius, Sylvester and lately by Blaschke and Pick. 

Any n independent variables x %f where i takes the values 
1 to », may be thought of as the coordinates of a general n- 
dimensional space, or variety, in the sense that each set of values 
of the x’s defines a point. In a space thus defined there is not a 
basis for the comparison of directions at different points. Such 
a basis is provided when a definition of parallelism is added. In 
Riemannian geometry we say, following Levi- Ci vita, that at 
points of a curve, defined by x t ~f % (t), (i= 1, • • * , n), a set of 
functions £* of i satisfying the system of equations 


Kf +'£V.e=) 


Kf+g ;«.«*£) -« 


dxi\ 
dt ) 


13 ) 


n) 


are the components of a family of vectors parallel with respect 
to the c un/e; in this case V 3 \ are functions of the x’s determined 
by the metric of the space ( see Riemannian Geometry). As thus 
defined, parallelism is relative to a curve, and not absolute, as in 
euclidean space. If the Fs in (3) are taken as n z arbitrary func- 
tions of the x’s, equations (3) may be taken as the definition of 
parallelism for a general F n , thus generalizing Levi-Civita’s con- 
cept of parallelism for spaces with a Riemannian metric. In this 
case we say that the space is affinely connected , following Weyl; 
the Fs are called the coefficients of the affine connection. 

When r/ fc =lV„ the connection is called symmetric , otherwise 
asymmetric. When, and only when, the connection is symmetric, 
there exist preferred coordinate systems, with a given point as 
origin, with respect to which corresponding components of a 
vector at the given point and of a parallel one at a nearby point 
are the same. When the connection is asymmetric, there are 
other connections giving an equivalent definition of parallelism; 
the definition is unique for symmetric connections. 

The fundamental curves of an affinely connected space are 
those whose tangents are parallel with respect to the curves; 
i.e.j they are the straight lines of the space. They are the integral 
curves of the differential equations obtained when £*= dxffdt 
in (3). Some writers call them the paths of the space, others 
geodesics , since they are the generalizations of the geodesics of 
Riemannian spaces. There are many affine connections with 
the same paths, so that the theorems dealing with the paths and 
not with a particular affine connection constitute a projective 
geometry. A theory of affinely connected spaces, in many respects 
analogous to Riemannian geometry, has been developed recently, 
notably by Cartan, Eddington, Einstein, Schouten, Joseph M. 
Thomas, Tracy Y. Thomas, Veblen and Weyl. 

Bibliography.— 0 . Veblen, Projective Geometry , vol. I. (Boston, 
1918) ; H. Weyl, Space, Time , Matter ,(1922) ; W. BlaschHe, Vertex 
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sungen 9 ’f rd : ?l Ceometne, vol ii. (1923); J. A. Schouten, 

Der V« - ( 9:,;; L P. S_scnha:t, “Non-Riemannian Geom- 

etry,” American Mathematical Society (1927); O. Veblen, “Invariants 
of Quadratic Differential Forms,” Cambridge Tracts in Mathematics 
{1927). ' (L. F. E.) 

AFFINITY, in law, as distinguished from consanguinity 
(<?.*>.), the term applied to the relation which each party to a 
marriage, the husband and wife, bears to the kindred of the 
other. Affinity is usually described as of three kinds: (1) direct , 
that relationship which subsists between the husband and his 
wife's relations by blood or between the wife and the husband’s 
relations by blood. The marriage having made them one person, 
the blood relations of each are held as related by affinity in the 
same degree to the one spouse as by consanguinity to the other. 
But the relation is only with the married parties themselves, and 
does not bring those in affinity with them in affinity with each 
other: so a wife’s sister has no affinity to her husband’s brother. 
This is (2) secondary affinity. (3) Collateral affinity is the re- 
lationship subsisting between the husband and the relations of 
his wife’s relations. 

The subject is chiefly important from the matrimonial prohibi- 
tions by which the canon law has restricted relations by affinity. 
Taking the table of degrees within which marriage is prohibited 
because of consanguinity, the rule has been thus extended to 
affinity, so that wherever relationship to a man himself would be 
a bar to marriage, relationship to his deceased wife will be the 
same bar, and vice versa on the husband’s decease. 

Briefly, direct affinity is a bar to marriage. This rule has been 
founded chiefly on interpretations of the eighteenth chapter of 
Leviticus. Formerly by law in England, marriages within the de- 
grees of affinity were not absolutely null, but they were liable to 
be annulled by ecclesiastical process during the lives of both par- 
ties; in other words, the incapacity was only a canonical, not a 
civil, disability. By the Marriage Act of 1835 all marriages of 
this kind not disputed before the passing of the act were declared 
absolutely valid, while all subsequent to it were declared null. 
This rendered null in England, and not merely voidable, a mar- 
riage with a deceased wife’s sister or niece. ( See Marriage.) 

AFFINITY,, CHEMICAL., the property or relation in 
virtue of which substances are capable of entering into chemical 
combination with each 4 other. ( See Chemistry; Valency.) 

AFFIRMATION, the declaration that something is true; 
in logic, a positive judgment, the union of the subject and predi- 
cate of a proposition ; particularly, in law, the solemn declaration 
allowed to those who conscientiously object to taking an oath. 
AFFORESTATION : see Forests and Forestry. 

AFFRAY is the misdemeanour of breaking the peace in 
public to the terror of the king’s subjects. Fighting in public is an 
affray, but no actual violence is necessary, and the offense is com- 
mitted even where a man arms himself with weapons so as to 
cause terror to the public. Abusive and threatening words alone 
will not amount to an affray. In 1903 at the Carnarvon assizes 
before Justice Wills a conviction was obtained in Rex v. Meade 
where the accused went about armed and discharged a loaded re- 
volver in a public street. He was also indicted under a statute of 
1328 (2 Edw. Ill c. 3). ( See also Riot.) 

In the United States the English common law as to affray 
applies, subject to certain modifications by the statutes of particu- 
lar states (Bishop, Amer. Crim. Law, 9th ed., 1923, vol. i, § 535). 
The Indian penal code (§159) adopts the English definition of 
affray, with the substitution of “actual disturbance of the peace” 
for “causing terror to the lieges.” 

AFFRE, DENIS AUGUSTE (1793-1848), archbishop 
of Paris, was bom at Saint-Rome-de-Tarn, on Sept. 27, 1793. He 
was educated for the priesthood at St. Sulpice, where in 1818 he 
became professor of dogmatic theology. After filling a number of 
ecclesiastical offices, he was elevated to the archbishopric of Paris 
in 1840. Though opposed to the government of Louis Philippe, he 
took no part in politics, but devoted himself to his pastoral work. 
His episcopate is chiefly remembered for its tragic close. During 
the riots of June 23 to 26, 1848, the archbishop was led to be- 
lieve that by his personal interference peace might be restored be- 


tween the soldiers and the insurgents. Accordingly, In spite of the 
warning of General Cavaignac, he mounted the barricade at the 
entrance to the Faubourg St. Antoine, bearing a green branch as 
a sign of peace. He had spoken only a few words, however, when 
the insurgents, hearing shots and believing they were betrayed, 
opened fire on the soldiers, and the archbishop was struck by a 
stray bullet. He died on June 27, 1848, and the following day the 
national assembly issued a decree expressing their sorrow because 
of his death. The public funeral ?cL cr_ 7 was, it is said, 
one of the most striking spectacles of its’ kind. The archbishop 
wrote several treatises of consideiable value, including an Ess at 
sur les hieroglyphes egyptiens (Pails, 1834). 

See Ricard, Les grand* everts: f? v *gl:se de France au XlX e 
sieck (Lillie, 1893); L. Re*:" - . r z Affre, archeveque de 

Paris (Paris, 1905). 

AFFREIGHTMENT, Payment for the carriage of goods 
by water, more especially by sea, is called freight, and a bargain 
made between the carrier and the person whose goods are to be 
so carried is called a contract of affreightment. The law does 
not require that a contract of this kind shall be made in writing, 
but usually it is expressed in that form. The terms on which 
goods are carried by sea are, except in coasting trade, ordinarily 
expressed in a charter-party or a bill of lading or both. The 
former may be shortly described as a contract between a ship- 
owner and a merchant for the hire or use of a ship, and the 
latter as a receipt for goods, stating the terms on which they are 
delivered to and received by a ship. A charter-party usually 
relates to the full cargo of a ship, and a bill of lading may do 
the same, but it is more often given with reference to a particular 
parcel of goods. 

Terms Implied by Law.— The parties to a contract of 
affreightment are assumed by law (unless the contract expressly 
negatives or qualifies the assumption) to have dealt with each 
other on the footing of certain obligations included among the 
terms of contract. In the unusual case of no terms being expressly 
agreed, the implied terms alone would regulate the relations of the 
parties. In the common case of terms being expressly agreed, the 
implied terms are included, subject to any modification of them 
specifically and explicitly made by the express terms. It should be 
mentioned in passing that, where the goods are carried under bills 
of lading, certain terms are by statute (as explained below) 
included in the contract which the parties are not free to exclude 
even if they wish. 

Subject then to any modification made by the contract, a 
person who for payment carries goods by sea is under an implied 
obligation to exercise due care and diligence. Except possibly 
in a case where the sea carrier is not a common carrier ( i.e where 
he does not profess himself ready to carry goods for everybody) 
he has a further degree of responsibility, in that he is liable for 
every accident, unless caused by act of God, or of the king’s 
enemies, or by inherent defect of the goods themselves, or by 
their having been sacrificed for the general safety. He also im- 
pliedly undertakes absolutely that the ship is seaworthy at the 
beginning of the voyage, and that he will proceed on the voyage 
with reasonable dispatch, and without unnecessary deviation. 
Seaworthy has a special meaning as explained later. The carrier 
may in some circumstances be entitled to claim statutory limita- 
tion of the amount of his liability. 

On the part of the shipper an undertaking is implied not to 
ship dangerous goods without notice, and he or the person 
entitled to take delivery of the goods is impliedly under obliga- 
tion (1) to be prepared, without notice from the carrier, to take 
delivery within a reasonable time after the arrival of the ship at 
the place of delivery, and (2) to pay freight and general average 
contribution (if any) before he can claim delivery of the goods. 
In some circumstances where performance of the contract be- 
comes impossible the parties may be released from performance 
under terms deemed to be implied in the contract. 

Parties to the Contract. — As already mentioned, the terms 
of contract are ordinarily expressed in a charter-party (shortly, a 
charter) or a bill of lading, or both. A bill of lading may be 
more fully described as “a receipt for goods shipped on board a 
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ship, signed by the person who contracts to carry them, or his 
agent, and stating the terms on which the goods were delivered 
to and received by the ship. It is not the contract, for that has 
been made before the bill of lading was signed and delivered, but 
it is excellent evidence of the terms of the contract 5 ’ (Scrutton). 
Usually the printed form of the particular carrier is filled up in 
writing and signed by the captain, broker or other agent of the 
carrier, and the terms of the contract made or deemed to have 
been made before the bill of lading was given are thus reduced to 
documentary form. Though in form a receipt, a bill of lading 
is also a transferable document of title representing the goods to 
which it relates. 

. Where the contract is between a shipper and a carrier who is 
himself the shipowner the bill of lading binds the shipowner. In 
the case of a chartered ship — i e. } a ship hired by a charterer — 
the bill of lading may, according to the circumstances, bind the 
shipowner or the charterer. Charters are varied in form. Under 
some, where the shipowner parts with the whole possession and 
control of the ship (so that the charter amounts to a demise, a 
form rare in modern practice) the contract would be between 
the shipper and the charterer. Under other charters the char- 
terer may merely undertake that a full cargo shall be shipped 
and guarantee payment of a certain freight. There the contract 
would be between shipper and shipowner. Where, in interme- 
diate cases, the shipper is a person other than the charterer, the 
bill of lading may, according to the terms of the charter, bind 
the shipowner or the charterer. 

Charter-parties.-— Charters (apart from the unusual form 
amounting to a demise of the ship) are entered into for a voyage 
(or series of voyages) or for a period of time. A voyage charter 
commonly provides that the ship, as described, shall proceed to a 
named place, and there load a cargo, and shall then proceed to a 
named place of discharge, where the cargo is to be delivered. 
Freight is to be paid in a lump sum, or at a rate named on the 
cargo carried, or calculated in some other way. The number of 
days within which the charterers are to load and discharge 
(called lay days) is specified, and also a rate for demurrage 
should the ship be longer detained, with provisions to apply in 
the event of stoppages occurring. “Days” in a charter is under- 
stood to mean calendar days of 24 hours commencing at mid- 
night. Sundays and holidays are included unless expressly 
excepted. “Working days” means all days on which work is 
ordinarily done at the port, excluding Sundays and holidays. 
Provisions as to time are frequently expressed in hours instead 
of days. Further clauses deal with issue of bills of lading, ex- 
ceptions from liability, discharge of cargo, payment of freight, 
general average, ceasing of charterer’s liability, brokerage, etc. 

By a time charter the ship is hired to the charterers for a 
specified time, commencing on a certain date, when the ship is 
to be placed at the disposal of the charterers, at some specified 
place, or place to be named, to be employed in lawful trades 
between certain limits. The clauses deal with various matters 
in connection with the employment of the ship, such as payments 
for stores, provisions, wages, insurance, fuel, port and other 
charges, the appointment and giving of directions to the master 
of the ship, stevedoring, exceptions from shipowner’s liability, 
arbitration, etc. A number of common forms of charter are 
in use containing clauses adjusted to the requirements and 
conditions of particular trades. 

In determining the effect to be given to a charter it may be 
necessary to take into consideration along with its express terms 
other terms which, as already explained, are implied by law. 
Thus if a charter contains no express provision as to sea- 
worthiness there is underlying the contract, and implied and 
involved in it, a warranty by the shipowner that the ship is 
seaworthy. The special meaning attached to this word is that 
the ship shall have that degree of fitness which an ordinarily care- 
ful and prudent owner would require his ship to have at the com- 
mencement of her voyage, having regard to all the probable 
circumstances of it. Not only must the ship be tight, staunch 
and strong, but also fit for the carriage of the particular kind of 
cargo to be carried. This implied absolute warranty of sea- 
1— p 


worthiness is fulfilled if the ship is seaworthy when she leaves her 
moorings, and does not include any undertaking that the ship 
shall continue seaworthy; but where the voyage is in stages the 
ship must be fit for each stage when entered upon. 

There may also have to be taken into consideration, in con- 
struing a charter, trade usages or customs with reference to 
which the parties are presumed to have made their contract. 
The express terms often refer to custom (which in a charter 
means a settled and established practice of the port), and they 
may be explained by evidence of usage or custom short of alleging 
anything inconsistent with them. For example, stipulations as to 
loading or discharging cargo in a port may be thus construed 
Evidence of custom may be given to explain the meaning of 
working day at the port. 

When a ship has reached the place (under a voyage charter) 
she is to be ready to load, and is ready to load, and the charterers 
have been notified of this, the ship is an arrived ship and the lay 
days (for loading) begin to run. 

Subject to any express or implied qualification, a charterer 
undertakes absolutely to furnish a cargo. When he fails to fur- 
nish a full cargo the damages which the shipowner is entitled to 
recover for this breach of contract are called dead freight. It 
is the duty of the master of the ship on behalf of the owner to 
receive and properly stow on board the cargo to be carried, which 
ordinarily is to be delivered to him alongside, but this duty may 
be subject to modification by custom or contract. 

Should a ship be detained beyond the lay days the charterer 
will become liable to pay for the detention. If the basis for 
payment has been agreed by the charter the payment is known 
as demurrage. If it has not been agreed or if the charter refers 
to a fixed number of demurrage days which has been exceeded, 
then the payment, or part of it, will be damages for detention, 
the rate of which may have to be ascertained and may be dif- 
ferent from the demurrage rate. 

A common provision in a charter is the cesser clause, which 
is to the effect that the charterer’s liability shall cease on the 
shipment of *he cargo to the extent to which the charter gives 
fiic shipowner a lien. Under common law the shipowner’s lien 
on the cargo is in respect only of freight and general average 
contributions. The cesser clause ordinarily confirms this, and 
gives a lien for demurrage, and sometimes also for dead freight. 

Bills of Lading. — Though either a charter or a bill of lading 
or both together may express the terms of a contract, the trans- 
actions in which no bill of lading is issued are few, because the 
bill of lading, in addition to its primary purpose of expressing 
terms of contract, serves in commerce as a transferable docu- 
ment of title representing the goods to which it relates. Where 
the charterer is also the shipper, the bill of lading, as between 
shipowner and charterer, is regarded as no more than a receipt 
which does not alter the contract contained in the charter. It 
is merely a receipt until used by the charterer as a transferable 
document of title, le until negotiated. Where the shipper is a 
person other than the charterer, the bill of lading is the evidence 
of the contract and does not, except by plain words incorporate 
or impose on the shipper the obligations of the charter. Where 
the shipper (whether he is the charterer or not) has indorsed 
the bill of lading to a holder for value, the bill of lading is the 
only evidence of the contract. 

Apart from statutory limitations on freedom of contract pres- 
ently to be referred to, a common form of bill of lading (as set 
out in Carver, Carriage of Goods by Sea), was as follows: — 

“Shipped, in good order and condition, by. 

in and upon the good ship called the ] ’ / 

whereof is master for this present voyage, 

now riding at anchor in the port of ? an€ j 

bound for ... {description of goods) marked 

and numbered as in the margin, and are to be delivered in the 

like good order and condition at aforesaid (the 

act of God, the king’s enemies, fire, and all and every other dan- 
gers and accidents of the seas, rivers, and navigation of whatever 
nature and kind soever excepted), unto or 
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to his assigns, he or they paying freight for the said goods at the 
rate of , with primage and average accustomed 

In witness whereof, the master or agent of the said ship hath 
affirmed to bills of lading, all of this tenor and date, 

the one of which bills being accomplished the others to stand void 

“Dated in . . . the . day 

of .... 

“(Signed) .... 

Many “negligence clauses” (exceptions from liability formerly 
inserted to protect sea carriers) have disappeared from bills of 
lading as a result of legislation. In the United States the Harter 
act was passed in 1893. It requires the exercise of due diligence 
properly* to equip the ship and make it seaworthy, and, subject to 
this being done, gives exemption from navigation risks as dis- 
tinguished from carrier’s risks which the act compulsorily imposes 
on the carrier by prohibiting the insertion in any bill of lading or 
shipping document of any clause whereby obligations carefully 
to handle and stow the cargo and to care for and deliver the same 
may be lessened, weakened or avoided Similar legislation was 
afterward passed by some of the British dominions. 

More recent legislation has attempted to define by its express 
terms the liabilities as well as the immunities of the carrier. The 
Carriage of Goods by Sea act, 1924, was formulated in this way. 
Scheduled to it is a series of rules which are in effect standard 
clauses to be deemed part of the terms of bills of lading. This act 
is applicable to these documents when issued in Great Britain or 
Northern Ireland. Similar legislation has been passed in Australia, 
India, most of the British colonies and Belgium. 

The Carriage of Goods by Sea act requires that (subject to 
limited exceptions) the bill of lading shall expressly incorporate 
as part of its terms the provisions of the rules scheduled to the 
act. These impose on the carrier an irreducible minimum of re- 
sponsibility for the safe carriage of the goods. 

Though the act thus defines the carrier’s liabilities, it does not 
(except in the case of the implied absolute undertaking to provide 
a seaworthy ship) expressly exclude the implied obligations re- 
ferred to above. Though an alternative basis of liability is 
expressly laid down, the question apparently might arise whether 
those obligations (other than that of seaworthiness) still exist 
underlying the contract and implied and involved in it. In any 
event the compulsory minimum of responsibility is a protection 
to third persons (such as endorsees) who, though not parties to 
the contract, may be affected by it, as well as to shippers. 

As the rules scheduled to the act become part of the terms 
of British and Belgian bills of lading they are important, but it 
is not practicable to give here more than a summary. 

Under the definitions in article I “Goods” includes articles of 
every kind except live animals and deck cargo and “carriage of 
goods” covers the period from the time when the goods are 
loaded on .to the time when they are discharged from the ship. 

By article II the carrier is subject to the responsibilities and 
liabilities, and entitled to the rights set forth in the rules. 

The carrier’s responsibilities and liabilities detailed in article 
III are to exercise due diligence to (1) make the ship seaworthy, 
(2) properly man, equip and supply the ship, (3) make the holds 
fit and safe for goods. He must also properly and carefully load, 
handle, stow, carry, keep, care for and discharge the goods, and 
issue a bill of lading Showing certain particulars of quantity and 
condition of goods. This document becomes prima facie evidence 
of receipt by the carrier of the goods as therein described. Unless 
notice of loss or damage is given on delivery (or, if not apparent, 
within three days) delivery is prima facie evidence of delivery 
and, in any event, carrier is discharged from all liability unless 
suit is brought within one year. Nothing may be added lessening 
carrier’s liability, but clauses increasing it are allowable, e.g., 
clause making bill of lading conclusive evidence of shipment. 

Article IV relieves the carrier from liability for loss or damage 
resulting from (x) unseaworthiness, unless caused by want of 
due diligence, (2) a number of specified perils (e.g. } act or neglect 
of the servants of the carrier in the navigation or in the manage- 
ment of the ship, fire, perils of the sea, act of God, etcj which 


are mostly perils arising without the actual fault or privity of the 
carrier. Reasonable deviation is allowed. The carrier is not liable 
for loss or damage to goods in an amount exceeding £100 per 
package or unit unless value is declared before shipment and 
inserted in bill of lading. 

Under the form of bill of lading set out above the goods are to 
be delivered to a named person “or to his assigns.” A docu- 
ment in this form is by English law a negotiable instrument, in 
the sense that it is transferable by indorsement and delivery. 
A bill of lading may be indorsed by the person named in it (the 
shipper or the consignee) either in blank, by a simple signature on 
the back, or specially by indorsing and signing a direction to 
deliver to some other person or order. The indorsee may then 
transfer by indorsing in blank or specially If indorsed in blank, 
or made out to a name left blank, or to bearer, a bill may be 
dealt with by mere delivery. 

The indorsement and delivery of a bill of lading transfers such 
property as it was the intention of the parties to the indorsement 
to transfer, and, by the Bills of Lading act, 1855, also transfers 
to the indorsee, to whom the property in the goods passes, the 
rights and liabilities of the shipper under the bill of lading. A 
pledgee is however not an indorsee to whom the property passes, 
and does not incur liabilities unless he takes delivery of the goods. 

Performance of the Contract. — Reference has already been 
made to the implied undertakings by the carrier that he will 
proceed on the voyage with reasonable dispatch and without un- 
necessary deviation, and to the doubt whether these obligations 
still underlie the contract where a bill of lading has been issued 
subject to the statutory rules. 

To complete the voyage the sea carrier should, if necessary, 
repair the ship, or tranship the cargo in order that it may be 
forwarded to its destination. 

If necessary for the common safety a shipmaster may jettison 
cargo properly stowed. Any such extraordinary sacrifice or ex- 
penditure intentionally and reasonably made or incurred for the 
common safety, for the purpose of preserving from peril the prop- 
erty involved in a common maritime adventure, is a general 
average act. Damages, losses and expenses which are the direct 
consequence of a general average act are borne by ship, freight 
and cargo as contributing interests. The contributions are ad- 
justed by a general average statement. If, as is commonly the 
case, the charter or bill of lading incorporates by reference the 
York- Antwerp rules, 1924, the adjustment is made as provided 
by those rules. (See further as to this under Average.) 

Should the contract prove impossible of performance owing to 
circumstances which were unforeseen, and to which no provision 
in the contract is applicable (in particular where circumstances 
arise from the occurrence of war or in some other way, involving 
such delay as to frustrate the commercial purpose of the adven- 
ture) the contract may be held by the court to have come to an 
end by virtue of a provision implied in it. Cases of this kind 
are, of course, quite different from those where the contract, 
when made, cannot be performed without breaking the law. It 
is then void from the beginning for illegality. 

Under the contract the ship is bound to proceed (unless pre- 
vented by an excepted peril) to the agreed place of discharge. 
On the ship’s arrival there the charterer or consignee is bound 
to take delivery. Unless, under express provision, or by custom, 
notice of arrival is to be given, none is required In the case 
of goods imported from abroad into Great Britain, if the owner 
of the goods fails to make entry of them at the customs, or 
to take delivery, the goods may, under and subject to com- 
pliance with the provisions of the Merchant Shipping act, 1894, 
sections 492-501, be landed and warehoused. Delivery should 
not be made except to a person producing a bill of lading making 
the goods deliverable to that person. By custom, bills of lading 
are made out in sets, usually of three copies, but the carrier is 
justified in delivering to the first person producing a bill of lading 
making the goods deliverable to Mm, if without notice or know- 
ledge of anything making it wrong to do so. 

If goods are carried to the place where the voyage is to end, 
and, though damaged, are in a merchantable condition and ready 
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for delivery, freight is payable. For delivery short of destination 
no freight is due unless the parties have taken steps justifying 
the conclusion that they intended to make a fresh contract 
whereby the owner of the goods has agreed to accept the goods 
at an intermediate port. English law m this respect differs from 
some continental laws under which proportional distance freight 
is payable. For short delivery at destination pro rata freight is 
payable. The carrier is entitled to a lien for freight payable 
on delivery. This is a possessory lien entitling him to withhold 
delivery until payment. It extends also to a general average 
contribution and to expenses incurred in the protection and 
preservation of the goods. If expressly so provided by the con- 
tract, the lien may extend to other matters, e.g., demurrage, dam- 
ages for detention and dead freight. 

See T. G. Carver, Carnage of Goods by Sea (1925) ; T. E. Scrutton, 
Charter-parties and Bills of Lading (1925). (S. D. C.) 

AFFRETT AMDO (ItaL), a musical term having just the 
same significance as accelerando , i.e. } a quickening of the tempo 
or speed, but with a suggestion of hurry and agitation in addition. 

APGIDOf IS TAlv) a country of Asia. Estimated area is 
245,000-270,000 sq.mi. Pop. (est. 1938) 7,000,000. It is bounded 
on the north by Russian Turkistan, on the west by Iran and on 
the east and south by Chitrai and the northwestern provinces of 
India including Baluchistan. Surveys from 1872 to 1935 delimited 
this frontier which was accepted by the present (1945) govern- 
ment of Afghanistan. A portion of the southeastern frontier has 


not been demarcated. . . 

Boundaries. — From the town of Zuihkar on the Han Rua river 
the boundary between Afghanistan and Russia is roughly par all? 
to the Paropaxnisus, and about 35 mi. N of it, till it strikes the 
Kushk river at Ckahil Dukhteran a few miles from the Russian 
post of Kushk, the terminus of the branch railway from Merv. 
From Chahil Dukhteran the boundary runs northeast, crossing 
the Murghab river near Maruchak (an Afghan fortress), and pass- 
ing through the hills of the Chul, and the undulating deserts of 
the Aleli Turkmans, to the Oxus (Amu Darya), leaving the valleys 
of Charshamba and of Andkhui (to which it runs approximately 
parallel) within Afghan limits. These valleys define the limits of 
cultivation in this direction. Throughout this region the boundary 
is generally marked by pillars, but here and there local water part- 
ings or watercourses are used. The boundary meets tlm Oxus at 
Khamiab at the western extremity of the cultivated district of 
Khwaja Salar and from that point to the eastern end of Lake 
Victoria in the Pamirs the Oxus river forms the northern limit of 
Afghanistan. ( See Oxus.) Eastward from Lake Victoria the 
frontier was determined by the Pamir Boundary commission 
(1895). A part of the little Pamir is Afghan, but the boundary 
crosses this Pamir before the great bend northward of the Aksu 
takes place, and passing over a series of crags and untraversable 
mountain ridges, is lost on the Chinese frontier in the snowhelds 
of Sarikol. Bending back westward the frontier now follows the 
water parting of the Hindu Kush ; and as the Hindu Kush abso- 
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JOHN BARTHOLOMEW & SON, LTD., EDINBURGH 

The land of the Afghans has been successively, in its long and interesting history, a congeries of petty states, 

THE CENTRE OF GREAT EMPIRES RULED BY FOREIGNERS AND A DISMEMBERED COUNTRY, FURNISHING PROVINCES TO THREE MON- 
ARCHIES IT IS NOW AN INDEPENDENT SOVEREIGN STATE RULED BY A KING. AS A COUNTRY FROM WHICH THE KHYBER PASS 
GIVES ADMISSION TO INDIA. AFGHANISTAN HAS ALWAYS POSSESSED A STRATEGIC IMPORTANCE IN EASTERN AFFAIRS 
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lutely overhangs the Oxus nearly opposite Ishkashim, it follows 
that, at this point, Afghanistan is about 10 mi wide. Thus a small 
high portion of the state extends eastwar d from its northeastern 
comer and is attached to the great Afghan quadrilateral by the 
thin link of the Panja valley. These narrow limits (called Wak- 
han) include the lofty spurs of the northern flank of the Hindu 
Kush, which in this area is traversed by a number of high and 
difficult passes, the lowest and best known of which is the Baro- 
ghil (1 2,460 ft ). The backbone or main water divide of the Hindu 
Kush continues to form the boundary between Afghanistan and 
the North-West Frontier province of India until it reaches Nuri- 
stan. From near the Borah pass (14,800 ft.), which connects 
Chitral with the Afghan province of Badakshan, a long straight, 
snow-clad spur reaches southward, which divides the Nuristan 
valley of Bashgoi from that of Chitral, and this continues to de- 
fine the eastern limits of Afghanistan till it nearly touches the 
Chitral river opposite the village of Amawai, 4 5 mi. south of 
Chitral Here the Bashgoi and Chitral valleys unite and the 
boundary passes to the water divide east of the Chitral river; 
along this water divide it extends to the Nawa Kotal. From here to 
Palosai on the Kabul river the exact line is (1946) undetermined. 
From Palosai the line runs due south till it reaches the hamlet of 
Torkham at the western extremity of the Khyber pass. It then 
turns west following the main ridge of the Morgha and Safed Koh 
ranges which divide Afridi Tirah from the Eastern province, 
and then, rounding off the cultivated portions of the Kurram valley 
below the Peiwar, it crosses the Kaitu and passes to the upper 
reaches of the Tochi. Crossing these again, it is continued on the 
west of Waziristan, finally striking the Gomal river at Demand! . 
From Domandi (the junction of the Kundar river with the Go- 
mal) the Afghan boundary marches with that of Baluchistan. 
(See Baluchistan.) It is carried southwest mainly along the 
Kundar and Kadanai to a point beyond the Sind-Peshin terminal 
station of New Chaman, west of the Khojak range, and then 
drops south to Shorawak and Nushki. From Nushki it crosses the 
Helmand desert, touching the crest of a well-defined watershed 
for a great part of the way and, leaving Chagai to Baluchistan, it 
strikes nearly west to the Iranian frontier, and joins it on the 
Koh-i-Malik Siah mountain, south of Seistan. 

From Koh-i-Malik Siah the boundary with Iran runs northeast 
till it reaches the Helmand river which it follows northward, leav- 
ing the town of Nasratabad (Nasirabad) and the Hamun to Iran. 
It then bends to the west as far as the Siah Koh mountain. 
Thence it runs through desolate country in a generally north- 
northwesterly direction till it turns for a short space northeast 
so as to leave the important valley of Yazdan within the Iranian 
frontier. It then turns northwest to the Namaksar (salt lake) 
which it crosses, and veers northeast across the Hashtadan plain 
to join the Hari Rud at the point where this river bends north. 
The boundary then follows the course of the Hari Rud to Zul- 
fikar. 

Principal Features.— The dominant feature of Afghanistan 
is the great central range of mountains which divides the coun- 
try approximately from east to west. This range, known in its 
eastern portion as the Hindu Kush, takes off from the Little 
Pamir in the extreme northeast, and after forming the boundary 
between Chitral and Afghanistan to a point south of the Dorah 
pass turns westward, and spreads across central Afghanistan in a 
series of deep ravines and broken ridges gradually diminishing in 
height from the eastern peaks of 24,000 ft. Opposite Kabul and 
some 150 mi. to the north of it, the main ridge is about 20,000 ft. 
in height. Farther west it spreads out fanwise in a series of sub- 
sidiary ranges, such as the Paghn^tn range (16,000 ft.), while the 
main ridge continues westward under the names of the Koh-i- 
Baba (15,000 ft.), the Band-i-Baian (13,000 ft.) and the Band-i- 
Baba (12,000 ft.), and finally the Paropamisus mountains which 
continue as a series of low ridges in a northwesterly direction till 
they reach the valley of the Hari Rud. 

Round the central structure the country is divided into four 
main divisions depending on the four principal river systems. In 
the north the high pastures of Badakshan descend to the valley of 
the Oxus and the rich lands of Afghan Turkistan with its principal 


city, Mazar-i-Sharif. In the west the valley of the Hari Rud con- 
tains the city of Herat and the fertile surrounding country. In 
the southeast the valley of the Helmand and its tributaries water 
the city of Kandahar and the country to the north and east. In 
the centre and east the Kabul river system, which includes among 
its tributaries the Logar, Panjshit and Kunar rivers, waters the 
Kabul plateau, the rich valleys of Chardeh and Koh-i-Daman, 
and at a lower altitude the country of the Eastern province round 
Jalalabad. Subsidiary to these main divisions are the valley of 
the Murghab river in the northwest, and the area round the head- 
waters of the Kurram, Tochi and Gomal rivers in the southeast. 

Climate. — Three main traits are characteristic; namely, ex- 
tremes of temperature (both seasonal and diurnal), wind and dry- 
ness, in respect to which elevation rather than latitude is the chief 
deciding feature. In the north the valley of the Oxus has a tem- 
perature which may rise to 112 0 F. in the summer, while in Kabul 
and Ghazni on the southern side of the main range the maximum 
shade temperature rarely rises above ioo° F. The minimum tem- 
perature in these areas falls as low as — *10° to —15° F. in Febru- 
ary. At Kandahar and Jalalabad on lower levels the variation is 
between no 0 and 15 0 F. In the north the daily variation of 
summer temperature exceeds 30 0 F. 

The heat of summer is aggravated by hot winds, particularly 
on the western frontier from Herat to Seistan where a rmd ' r xth 
a velocity which reaches no m.p.h. blows continuously from 
June to September. In winter periodic blizzards from the north- 
west bring heavy falls of snow at altitudes of more than 5,000 ft. 

The average yearly rainfall is 11 in., the greater part of which 
falls between December and April An occasional shower falls in 
s um mer, but the influence of the southwest monsoon hardly ex- 
tends to Afghanistan. 

Generally speaking the climate is good. At altitudes in the 
neighbourhood of 6,000 ft. the spring and autumn are particularly 
fine, with clear cool days and nights and a dry invigorating at- 
mosphere. 

Flora and Fauna. — On the main ranges at 6,000 to 10,000 ft. 
grow large forest trees, among which conifers are most prominent, 
such as Cedrus deodar a , Abies excels a, Finns longijoliaj F. pina- 
ster, P. pinea (the edible pine) and the larch. Yew, hazel, juniper, 
walnut, wild peach and almond are also found. Growing under the 
shade of these are several varieties of rose, honeysuckle, currant, 
gooseberry, hawthorn and luxuriant herbage, the Raminculaceae 
being abundant and rich in genera. The lemon and wild vine are 
commonest on the northern mountains. The walnut and oak 
(evergreen, holly-leaved and kermes) descend to the secondary 
heights, where they become mixed with alder, ash, khinjak, Arbor - 
vitae , juniper, Indigo} era and dwarf laburnum, with species of 
Astragalus, etc. Lower again and down to 3,000 ft. grow wild 
olive, species of rock-rose, wild privet, acacias and mimosas, bar- 
berry and Zizyphus; and, in places, Chamaerops humilis (which 
is applied to a variety of useful purposes), Bignonia or trumpet 
flower, sissu, Salvadora persica, verbena, acanthus, varieties of 
Gesneria. The lowest terminal ridges, especially toward the west, 
are naked in aspect. Their scanty vegetation is almost wholly 
herbal; shrubs are only occasional; trees almost nonexistent. 
Labiate composite and umbelliferous plants are most common. 
Ferns and mosses are almost confined to the higher ranges. On 
the dreary Kandahar tablelands grow many vigorous plants, such 
as papilionaceous Leguminosae , and the camel-thorn ( Hedysarum 
alhagi ), Astragalus in several varieties, spiny rest-harrow ( Ononis 
spinosa), the fibrous roots of which often serve as a toothbrush; 
plants of the subfamily Mimosa, such as the sensitive mimosa; a 
plant of the rue family, called by the natives lipdd; the common 
wormwood; also certain orchids, and several species of Salsola . 
Rue and wormwood give domestic medicines — the former for 
rheumatism and neuralgia; the latter for fever, debility and 
dyspepsia, as well as for a vermifuge. The lipdd, of heavy nause- 
ous odour, is believed to keep off evil spirits. On some sides and 
hollows of ravines are found rose-bay ( Nerium oleander ), called 
in Persian khar-zarah, or assbane, wild laburnum and various 
Indigo f era. The chief cultivated trees are mulberry, willow, pop- 
lar, ash and occasionally the plane. 



DESCRIPTION] 


AFGHANISTAN 


Of 'Commercial value is die gum resin of Nartkex asajoeitda of 
the high and dry plains of western Afghanistan, especially between 
Kandahar and Herat. In the highlands of Kabul edible wild rhu- 
barb is an important local luxury. Walnut and edible pinenut are 
both wild growths, which are exported. The sanjit ( Elaeagnus 
orientaiis) , common on the banks of watercourses, furnishes an 
edible fruit. The dried tuber of a mountain orchis affords the nu- 
tritious mucilage called salep; a good deal of this goes to India. 
Pisiacia kkinjuk affords a mastic. The true pistachio is found 
only on the northern frontier; the nuts are imported from Bad- 
akhshan and Kunduz. Mushrooms and other fungi are also used 
as food. 

Wild animals include the wolf, fox, hyena, wild dog, wild cat, 
common leopard, mongoose, wild sheep, mole, shrew, hedgehog, 
bats, several species of jumping mouse, jerboa and pica hare. 

Bears are found in the forests and the Mongolian tiger inhabits 
the thick reed country of the Oxus. 

Of the goat family the markhor, oorial and ibex are found in 
the central ranges, while the wild sheep, ovis poll and ammon in- 
habit the Afghan Pamirs. Two types of deer are said to exist. 

There . are said to be 124 specimens of birds including sev- 
eral varieties of pheasants, duck, teal, cranes, pelican, snipe, 
partridge and chikor. Smaller birds include the golden oriole, 
magpie, bulbul, swallow, quail and sparrow. Brown trout (Salma 
oxiensis) are plentiful in some of the rivers of the Oxus basin; 
mahseer and snow trout (ckush) are found in the rivers of the 
Indus watershed. 

Agriculture and Animal Husbandry^ Afghanistan is 
mainly a pastoral country. Of a total area of about 270,000 sq. 
mi. probably not more than 20,000 sq mi. are under cultivation. 
The remainder consists of desert land in the south and south- 
east, and of highland country providing seasonal grazing through- 
out the year. On the whole the soil is fertile, particularly in the 
wide loess plains north of the Hindu Kush and in ;he eastern 
and southern areas. In these places and along the valleys wher- 
ever irrigation is possible good crops are obtained. Irrigation is 
carried out by means of a network of channels, often many miles 
in length, and sometimes subterranean ( karez ), and attention has 
been directed by the government to the construction of irrigation 
dams to conserve flood waters, and of canals. Dry farming is also 
practised in certain areas. 

The principal crops are wheat, the staple food of a large 
portion of the inhabitants, rice particularly in the valleys, barley 
and lucerne for fodder, sugar beets, Indian corn, millet, lentils 
and mustard seed. Vegetables are extensively cultivated and in- 
clude potatoes, carrots, turnips, onions, chillies, tomatoes, sugar 
cane, peas and cabbages. 

Horticulture is largely practised, particularly around Kabul and 
Kandahar where the Sardas melon is famous. Grapes of many 
varieties and excellent quality are exported in large quantities 
to India. Other fruits include all well-known European varieties. 
The mulberry is grown extensively and in some localities forms 
the staple food of the inhabitants. Dried and crushed with wal- 
nuts it is made into a cake ( tulchan ) and stored for winter use. 

Domestic animals include sheep of which immense flocks are 
to be found. The northern variety are famous as the producers 
of the Afghan lambskin (karakul). Cattle of various types are 
also kept in large numbers; horses, of which the northern variety 
(Turkoman) is the best known; donkeys, extensively used for 
light transport; camels of two types for heavy transport, goats 
and poultry. 

The principal wealth of Afghanistan lies in the flocks and 
herds which roam the great pasture lands below the mountains. 
From the pastures around Andkhui come the highest quality 
lambskin or astrakhan, while the southern sheep provide wool, 
mutton and melted butter (ghi). The cattle are kept chiefly for 
milk and also provide a considerable quantity of skins and hides. 

Minerals, — A complete geological survey of Afghanistan still 
(1946) remains to be carried out. The following are the princi- 
pal minerals known to exist. 

Extensive coal-bearing strata have been located and surveyed 
in the area south of Haibak and between it and Ishpushta on 
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the north road The exploitation of this deposit which . runs 
into many millions of tons and is said to be of good quality is 
hampered by the difficulties of the mountainous country in which 
it is situated. A survey of the country in ^93 disclosed 
favourable indications of petroleum beds in the northern prov- 
inces which, however, have proved unattractive to oil companies 
because of their distance from the sea. Large deposits of rock 
salt are worked in northern Afghanistan, while brine deposits 
at Andkhui and Herat supply the western part of the country. 
Reports of the reopening of the former gold mine near Kandahar 
have hitherto proved false, but alluvial deposits of golcj, are said 
to exist in the bed of the Oxus and elsewhere. Silver is reported 
in Hazarajat; the silver mines in the Panjshir valley are no 
longer worked. Large deposits of iron ore have been found on 
the southern side of the Hindu Kush in the Ghorband valley, 
and there are occurrences of lead ore elsewhere. Sulphur, gypsum 
and alabaster are all to be found in some quantity in the area 
of the Kamard valley on the northern slopes of the Hindu Kush 
There is a ruby mine on the Jagdafak pass east of Kabul, while 
lapis lazuli of high quality is found in Badakshan, though the 
mine has not been worked for somfe years. 

People, — The term Afghan really applies to one section only 
of the people, but this is the dominant section known as the 
Durani. The Ghilzai (almost as powerful as the Durani) are be- 
lieved to be of Turkish origin; the Hazaras, the Chahar-Aimak, 
Tajiks, Uzbegs, Nuristanis and others are more or less subject 
races. Popularly any inhabitant of Afghanistan is known as 
Afghan on the Indian frontier without distinction of origin or 
language; but the language division between the Parsiwan (or 
Persian-speaking Afghan) and the Pathan of the Indian frontier 
is a very distinct one. All upper-class Afghans speak the Persian 
language. The predominance of the Afghan in Afghanistan dates 
from the mid- 1 8th century, when Ahmad Shah carved out Afghan- 
istan from the previous conquests of Nadir Shah and called it the 
Durani empire. 

The Durani Afghans claim to be Ben-i-Israei, and insist on their 
descent from tribes carried away captive from Palestine to Media 
by Nebuchadrezzar. Yet they also claim to be Pukhtun (or Pa- 
than) in common vith ail other Pushtu-speaking tribes, whom 
they do not admit to be Afghan. The bond of affinity between the 
various peoples who compose the Pathan community is simply the 
bond of a common language. All of them recognize a common 
code or unwritten law called Pukhtunwali, which appears to be 
similar in general character to the old Hebraic law, though modi- 
fied by Mohammedan ordinances, and strangely similar in some 
points to Rajput custom. Besides their division into clans and 
tribes, the whole Afghan people may be divided into dwellers in 
tents and dwellers in houses; and this division is apparently not 
coincident with tribal divisions, for of several of the great clans 
at least a part is nomad and a part settled. Such is the case with 
the Durani and with the Ghilzai. 

Dominant Stock. — Afghans have fine figures, aquiline profiles, 
fair complexions and a small group yielded an average cephalic 
index of 74.8, a value nearer to that found among Rajputs in 
Indian than to that among the Pukhtun (Pathan) groups (av. 
ceph. ind. 80-83) of the Indian frontier or to that among some 
of the subject peoples. Among the latter, the Hazaras are tall, 
very broadheaded (av. ceph. ind. 85.0) and akin in feature to 
peoples of parts of Turkistan and Mongolia; they are said to 
have been planted in Afghanistan by Jenghiz Khan, and they in- 
habit especially the mountains west of Kabul. The Tajiks are as 
broadheaded as the Hazaras but belong to the pale rosy-skinned 
rather than to the yellow-skinned stock; they seem to be an old- 
established, settled, agricultural people. 

Tribal law, with the custom of hospitality, and the vendetta in 
many forms are rules of life, and even the settled Afghan is very 
much a soldier. They have great power of endurance, and are 
frequently lawless and fanatical But their character is lightened 
by a sense of humour, and a ready wit and courtesy which makes 
them pleasant to deal with, though in business affairs poverty has 
made them often avaricious and hard bargainers. Among their 
rulers are to be found men of fine character and discrimination 
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who are essaying the task of civilizing a difficult people with some 
success. 

The cultivators, including owners, tenants, labourers and slaves, 
are skilled irrigators, utilizing every fragment •r'ffitabffi land; 
some of the Ghilzai are specially skilled in b- :c 
water channels ( karez ). The settled folk live chiefly in village 
communities and leave handicraft and commerce largely to sub- 
ject races save that some Ghilzai are wandering traders ( powin - 
daks). Afghanistan is a stronghold of Islam, of the Simni sect 
for the most part, though the Hazaras and others are Shiah. The 
last stronghold of idolatry, Kafiristan, to the north of Jalalabad 
was subdued in 1895 and the people converted to Islam,. their 
country’s name being changed to Nuristan, or “Land of Light.” 
Some of the Durani Afghans of Kandahar and Zamindawar dis- 
tricts are very fanatical “Ghazis,” that is, men who have vowed 
their lives to the extinction of other creeds. 

Language. — Pushtu, the language of the Pathans, is spoken 
by about one-third of the population, and principally in the 
eastern and southern areas. It belongs to the Aryan subdivision 
of the Indo-European group of languages,, and is divided into 
two main divisions, the soft dialect spoken in the Kandahar area 
and the hard spoken by the eastern tribes. An endeavour is 
being made to convert it into the national language, but diffi- 
culties of vocabulary and pronunciation f end to preserve as the 
official language a somewhat arena:: iorm of Persian which is 
spoken at court, and widely used by Tajiks, by the Mongols of 
Hazarajat and other non-Pathan inhabitants of central Afghan- 
istan. Turki is spoken by the Uzbegs and other tribes of Turkish 
origin to be found in northern Afghanistan. Pushtu has no litera- 
ture in the accepted sense of the term. A Khattak chief of the 
17th century, Khushal Khan, wrote ballad poetry of a virile 
type, and at different times after that there have been. Afghan 
verse writers. A collection of songs of the Afghans is in exist- 
en I ’’G .. ' : =.= little artistic merit. 

A' rV." i-iir „ : ’ the accession of Amanullah in 1919 

the government of the country was an absolute monarchy. After 
that time a system of democratic government was evolved, but 
evolution was inevitably slow in so backward a country and much 
power still rests in the hands of the king and his immediate 
advisers. 

The administration is carried on by a national council {Majlis- 
i-Shura-i-MUli) composed of approximately no members elected 
from the various provinces at three yearly intervals, and by a 
house of nobles {Majlis-i-Aiyan) of 45 persons appointed by the 
king. The executive body is the cabinet consisting of the prime 
minister and 14 other ministers, and includes a minister for na- 
tional defense, interior, foreign affairs, justice, commerce, revenue 
and education. In addition there is a national assembly (Loe 
Jfirga) consisting of more than 1,000 delegates from all provinces 
which meets only at times of great national emergency. 

For administrative purposes Afghanistan is divided into seven 
major and two minor provinces, Kabul, Kandahar, Herat, Mazar- 
i-Sharif, Eastern province, Southern province and the Kataghan 
and Badakshan province. The minor provinces are Farah- 
Chakansur and Maimana. Each province is in charge of a 
governor and is subdivided into districts ( Hakumat ). The gov- 
ernor is assisted by local officials in charge of revenue, justice, 
communications, health and so on. The ten larger towns .are 
controlled by municipal committees under a president (Rds4- 
Baladiyah). 

All Afghan subjects and foreigners of non-diplomatic status 
are subject to Mohammedan religious law {Shariat), A code of 
laws is in existence but its provisions are complicated and not 
easily understood by the general public. The courts range from 
the police {ffaqug) court to the high court of appeal ( Tamiz ). 
Punishments vary from the death sentence -which requires con- 
firmation by the king to fines. 

No budget of national income and expenditure is published 
but the annual revenue is believed to be in the neighbourhood of 
$16,000,000. The main sources of revenue are land taxes and 
customs duties. 

After 1931 primary education was compulsory. Secondary 


schools were established in the main centres, while for higher edu- 
cation Afghanistan still relies on the universities of India and 
other foreign countries to which selected students are sent each 

year. 

Communications.— There are no railways in Afghanistan. 
Main roads connect the principal centres of the country and 
link up with the Indian road s} r stem at Torkham and Chaman. 
and with Iran at Islam Kila west of Herat. A road driven through 
the passes of the Hindu Kush to connect Kabul directly with 
the northern provinces was opened in 1933. The main roads 
though usually metalled and fit for wheeled traffic are rough and 
often impassable through snow in the winter months. A system 
of fairweather secondary roads was being developed throughout 
the country in 1946. There is no regular air service in Afghan- 
istan. The Russians maintain an irregular air. service for the 
conveyance of mail and diplomatic personnel while a service con- 
necting Kabul with Berlin was operated for a short time in 1938- 
39 by the Luft-Hansa company. 

Afghanistan is a member of the International Postal and Tele- 
graph union. Post offices have been established in the principal 
towns and regular motor mail services are in operation. A tele- 
graph and telephone system links the provinces with the capital, 
while a world-wide radio installation connects Kabul with the 
outside world. 

Commerce and Industry* — -The plan for the economic de- 
velopment of Afghanistan adopted by Nadir Shah and his ad- 
visers in 1932 was based on the partial industrialization of Afghan- 
istan. This plan included the installation of hydroelectric works, 
the erection of textile factories, of machinery for the extraction 
of sugar from beet and of cotton ginning and other plants. The 
principal object of these schemes is to enable Afghanistan to be 
self-supporting so far as possible in certain essential commodities, 
and so avoid the necessity for extensive importation of basic re- 
quirements. At the same time state-controlled companies have 
been formed to regulate the purchase and sale of the principal 
impels and exports, while the financial equilibrium of the state 
is by the establishment of a national bank with 

branches at home and abroad. 

The principal export commodities are the Afghan lambskin, 
of which more than 1,000,000 are exported annually; -wool; cot- 
ton; fruit, both fresh and dried; nuts; hides and skins; cattle 
felts; sheepskin coats {postins) ; carpets; asaf oetida ; and timber. 
Imports consist principally of textiles, piece goods, sugar, petro- 
leum products, machinery, hardware and manufactured rubber 
goods. 

The greatest volume of trade is with India and Russia except 
for the export of lambskins, the principal market for which was 
(1945) the United States. 

Archaeology. — There is an extensive field for archaeological 
research in Afghanistan. A French archaeological mission en- 
joyed a monopoly of research after 1922, and did much valua- 
able work among the Buddhist remains at Hadda near Jalalabad, 
at Bamian, where the famous giant statues of Buddha cut in the 
cliff face still stand, and around Kabul. Their discoveries include 
a remarkable find in 1938 at Begram, site of one of Alexander’s 
cities, and subsequently a principal city of the Kushan empire. 
But much remains to be done. The ruins of Balkh (Mother of 
Cities) near Mazar-i-Sharif, and once a great entrepot for trade 
between China and the west, are still untouched, the Sasanian 
cities of Seistan still lie half buried in the sand, and Mahmud’s 
great city of Ghazni awaits excavation. In addition there are 
many areas in Wakhan on a branch of the old silk road, on the 
Indian frontier and in the valleys of the Hindu Kush which have 
yet to be explored (1945). 

The Armed Forces.— The organization of the army is based 
on a scheme formulated in 1917 for an establishment of six 
corps with headquarters at Kabul (two corps), Jalalabad, Matun, 
Herat and Mazar-i-Sharif. Additional corps or divisions are now 
located at Kandahar, Ghazni, Urghun, Khanabad and Gardez. 
Recruitment is on a voluntary basis with some element of com- 
pulsion since quotas are allotted to areas. The total strength of 
the army in 1939 was about 60,000, but was raised during the 
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World War II period, chiefly by the recall of discharged men. 
It is probable that m the event of war numbers could be raised 
to 100,000 with 300,000 to 400,000 armed levies. The forces are 
armed with modern weapons including a few tanks. Military 
schools under Turkish supervision are in operation A certain 
amount of motor transport was purchased to increase the mobility 
of the army, and reorganization is in progress with the object 
of providing a central reserve at headquarters from which a 
mobile striking force could be furnished to support provincial 
troops. 

A small air force is in existence and provides a useful means 
of carrying out reconnaissance in a country where communica- 
tions are difficult and of overawing unruly tribesmen. 

The king is head of the armed forces, and is advised by a 
minister of national defense, who is also commander in chief. 

HISTORY 

The geographical term Afghanistan (“land of the Afghans”) 
is an anachronism as applied to the country before 1747, when 
it first became a separate and independent state, and though it 
is now the official name of the kingdom it is not in common use 
among the Afghans. 

The Afghan chroniclers call their people Ben-i Israil, or “Chil- 
dren of Israel,” and claim for them descent from King Saul, 
whom they call Taint, through a son named Jeremiah, who is 
said to have had a son named Afghana; but this legend assumes 
so many conflicting and improbable forms that it may be safely 
regarded as a late invention. According to one account Afghana 
was settled by Sulaiman (Solomon) in the Sulaiman mountains, 
and according to another, evidently connected with the account 
of the captivity of the Ten Tribes, his descendants were removed 
from Palestine by Nebuchadrezzar and found their way to the 
mountainous country about Herat. Another legend related that 
in pre-Islamic times Bilo (father of the Biluchis), Uzbak (father 
of the Uzbaks) and Afghana were considered as brethren. The 
historian Firishta cites a legend which makes the Afghans Copts, 
of the race of pharaoh; and the Afghans explain their conversion 
to Islam by a story to the euAct that nine years after Moham- 
med’s announcement of his mission a holy man named Kais, sent 
to Medina to make inquiry of him, became a zealous Moslem and 
on his return converted his countrymen, adding that all true 
Afghans are descended from Kais and his three sons, but ignoring 
the other descendants of Afghana. Omitting the legend which 
attributes to the Afghans a Coptic descent we An d the grandson 
of King Saul made contemporary with Mohammad Uzbak Khan, 
who flourished in the 14th century, as well as with King Solomon; 
and Kais, whose name suggests Kish, Saul’s father, made con- 
temporary with the prophet Mohammed. 

Despite these and other discrepancies some intelligent British 
officers, well acquainted with the Afghans, have accepted the 
story of their Hebrew descent. Their belief has been based on 
certain Afghan customs and on the fancied resemblance of a 
well-known type of Afghan physiognomy to the physical charac- 
teristics of the Jews; but the Afghans, as Moslems, have many 
customs similar to those of the Hebrews, and they share their 
physical resemblance to the Jews with other races in no way 
connected with them. 

Early Period. — Until 500 b.c. Afghanistan formed part of the 
Achaemenian empire, and comprised the ancient provinces of 
Aria, or Hari Rud; Bactria, or Balkh; Drangiam, or Seistan and 
the Helmand valley; Arachosta, or Kandahar; and Paropamisus, 
the region of the Hindu Kush and Kabul. The population in 
the north was Iranian, and in the south contained a large Indian 
element; but the most interesting people mentioned in the Greek 
records are the Paktyes in Arachosia, which Herodotus calls Pakt- 
yike, for in their name we may trace that of the Pakhtun or Push- 
tun, by which the Afghans still describe themselves. The story of 
Alexander’s campaign in the eastern provinces of the Persian 
empire need not be repeated here, but the cities of Herat (Alex- 
andria Arion) and Kandahar (Alexandria Arachosion) were either 
founded or restored by him. 

He was succeeded in the eastern provinces of Ms empire by 


Seleucus Nicator, the founder of the Seleucid dynasty, but the 
Indian provinces and the Kabul valley fell to Chandragupta 
{Sandracottus ) , the founder of the Maurya dynasty. 

Greek Dynasty.— As the power of the Seieucids waned an 
independent Greek dynasty was established, about 246 b.c., in 
Bactria, and about 50 years later annexed a great part of north- 
western India, but Afghanistan passed from its possession into 
that of the Parthians (who occupied its western provinces),^ and 
the Sakas, a Scythian tribe, who conquered the eastern provinces 
about 130 b c. and gave their name to Seistan (Sakastan or 
Sakastene). Within 200 years the Yue-chi (qv*), another central 
Asian tribe, expelled the Paithians and founded the Kushan 
dynasty, which ruled Afghanistan, and, at the height of its power, 
northern India, as far as Benares on the east and Malwa on the 
south This dynasty adopted the Buddhist religion, and Kanishka, 
the greatest king of the line, convened the great council which 
settled the canon of northern Buddhism, and is mentioned as a 
champion of Buddhism by Hiuen Tsang, the Chinese pilgrim; 
al-Biruni, the Mohammedan traveller, philosopher and geog- 
rapher; and in the Mongol versions of the Buddhist story. 

The empire of Kanishka did not long survive his death, but 
Kushan principalities continued in the southeastern valleys of 
the Hindu Kush, until they were overrun by the Ephthalites, or 
White Huns, who held possession of northern and eastern Afghan- 
istan in the 5th and 6th centuries a.d. 

The Caliph Empire. — The title of Arab conquest and Islamic 
propaganda in the 7th century reached western Afghanistan, and 
penetrated as far as Kabul where, however, Hindu dominion 
soon afterward asserted itself. As the power of the caliphs 
declined their provincial governors founded dynasties owning a 
nominal allegiance to them but virtually independent. One of 
the earliest of these was the Arab dynasty of the Tahirids, who 
included Herat and Balkh in their kingdom of Khurasan, in 
which they were succeeded by a native Persian dynasty, the 
Saffarids, who were overcome in the 9th century by the Samanids 
of Balkh and Bukhara, another Persian house. Alptigin, a Turk- 
ish slave of this house, established himself in Ghazni, where he 
was succeeded, after a short interval, by another Turkish slave, 
Sabuktigin, who threw off the yoke of the Samanids and annexed 
to his dominions not only the Hindu kingdom of Kabul, but the 
territory lying between it and the Indus. Assistance given by 
him to the Samanids was rewarded with the government of 
Khurasan, to which he appointed his elder son Mahmud, and 
Afghanistan became the nucleus of a great empire. Sabuktigin 
died in 997, and his son Mahmud, after deposing a younger 
brother, ascended the throne in 998. The tale of his predatory 
raids into India need not be repeated here. He added to his 
empire Baluchistan, and, later in his reign, the Indian kingdom 
of the Punjab, the province of Multan and the greater part of 
western Persia, and divided with Ilak Khan, the founder of a 
Turkish dynasty in Transoxiana, the dominions of the house of 
Saman, which came to an end during his reign. 

The hitherto obscure town of Ghazni now became a great 
and splendid city, for Mahmud was no mere ravager and despoiler. 
It is in Mahmud’s reign that we first hear of the small state of 
Ghor, in the ranges southeast of Herat, which Mahmud re- 
duced to vassalage, and the rulers of which, eventually, extin- 
guished his dynasty. He himself paved the way for the destruc- 
tion of his empire by admitting into Khurasan the Seljuk Turks, 
who afterward stripped his descendants of their possessions in 
the north and west and founded a great empire on the mins of 
that of Ghazni. 

Mahmud died in 1030 and his descendants continued to reign 
over a gradually diminishing empire, with Ghazni as their capital, 
until 1140, when Alauddin Husain, chief of Ghor, to avenge 
the death of his brother, Saifuddin, who had been treacherously 
put to death by the sultan of Ghazni, captured and burnt the 
city, driving Mahmud’s descendant, Khusrav Shah, into the 
Punjab. The destruction of the great city of Ghazni earned for 
its author the cognomen of Jakansuz, “the World-Burner.” 

Ghor Dynasty.-— In 1186 the World-Burner’s nephew, Muiz- 
zuddin Mohammed, commonly known as Mohammed Ghori, 
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treacherously enticed Khusiav Malik, the last of the Ghaznavids, 
from Lahore, and imprisoned him for the short remainder of 
his life. Having secured the Punjab, Mohammed invaded India, 
and founded there a Moslem empire which endured, in name at 
least, until 1858. 

This dynasty of Ghor is commonly believed to have been of 
Afghan origin, but the belief rests on a very slender foundation 
of evidence. Legend also assigns it descent from Zahak; and 
though this is no better attested than their Afghan genealogy, it 
seems to be probable that they were Tajiks of Persian race. 
The Afghans themselves are Indo-Iranian by race, and their 
antiquity as a separate people is uncertain. Firishta’s statement 
that the inhabitants of the Sulaiman mountains were known as 
Afghans in the 1st century of the Hijra (the 7th century of 
the Christian era) carries no weight, but the name occuis in 
al-’Utbi’s History of Sultan Mahmud , written about a.d. 1030, 
coupled with that of the Khalaj or Khaljis, who were apparently 
a Turkish tribe domiciled in western Afghanistan, but always 
antagonistic to the true Afghans. Both names occur in the history 
of India during the 13th and 14th centuries, and the Indian 
historians are not careful to distinguish between the two peoples. 
Hence it is, probably, that some Europeans have carelessly classed 
all the five dynasties which preceded the Timurids on the throne 
of Dihli as “Pathans,” or Afghans, though in fact two of them 
were Turkish, one was Xhalji and one was of Arab descent. 

The Moslem empire in India was founded by a manumitted 
slave of Mohammed Ghori, and shortly after Mohammed’s death 
his great empire fell to pieces and was divided between provincial 
governors and members of his own family holding small princi- 
palities in Afghanistan. These petty princes were subdued by 
the shahs of Khvarazm, or Khiva, of whose great but ephemeral 
empire Afghanistan for a time formed part. 

Mongol Rule. — In the 13th century Afghanistan, like Persia, 
suffered the dreadful calamity of invasion by the heathen Mongols 
of Jenghiz Khan, who settled to the north of the Hindu Kush; 
but the rest of the country, owing to its inhospitable nature, 
suffered less than more fertile and populated lands. It was here, 
however, that the gallant Jaialuddin, last of the shahs of 
Khvarazm, made his most strenuous efforts to avenge on these 
savages the annexation and devastation of his kingdom. 

The greater part of Afghanistan remained under Mongol rule 
until the rise of Timur Lang (Tamerlane), who established him- 
self in northern Afghanistan in the latter part of the 14th century, 
wresting Herat from the Kurts, a family which claimed descent 
from the princes of Ghor ( see Mongols). 

The Moghttl Empire.-— -In 1504, Babur, fifth in descent from 
Timur, having been expelled from his ancestral dominions in 
Transoxiana, occupied Kabul and made it the capital of a king- 
dom which he established in Afghanistan ; and in 1522 he captured 
Kandahar from the Arghans, a Moghul family which had long 
held it, but he did not remain long content with his Afghan 
kingdom. In 1526 he invaded India, defeated Ibrahim Lodi, the 
Afghan sultan of Delhi, on the field of Panipat, and founded 
the state which is usually known to Europeans as the Moghul 
empire, though Babur was no Moghul, and would have resented 
the designation. Kabul and Kandahar remained for the time 
merely provinces of Babur’s Indian empire, and Herat fell into 
the hands of the Safavi shahs of Persia. 

Babur’s son, Humayun, was expelled from India by the Afghan, 
Sher Khan, and was compelled to seek an asylum with Shah 
Tahmasp of Persia, who helped him to recover Kandahar, held 
by his rebellious brother. From Kandahar Humayun proceeded 
to Kabul, from which city he ousted another brother, and after 
spending seven years in re-establishing his authority in Afghan- 
istan was able, in 1554, to recover his Indian empire, but died 
shortly afterwards, as the result of an accident, leaving the task 
of extending and consolidating the dominions of his house in 
India to his young son Akbar (q.v.), the real founder of the 
“Moghul” empire of India. 

Afghanistan was then divided, Kabul remained a province of 
India, and Herat a province of Persia; Balkh fell to the Uzbegs 
of Transoxiana, and Kandahar, after remaining for a time in 


the possession of the Timurids, was taken by the Persians 
Akbar’s grandson, Shah Jahan, recovered Balkh and the sur- 
rounding country which lie held for another ten years till Uzbeg 
pressure finally caused the Moghuls m 1648, to relinquish hold 
of their provinces beyond the Hindu Kush. 

In 1708 the Ghilzais of Kandahar, who perhaps represented 
the Khalaj, provoked by the oppressive rule of the Persian 
governor, Shahnavaz Khan, a Georgian prince of the Bagratid 
house, rose under Mir Vais and expelled the Persians. Mir Vais 
defeated the Persian armies sent against him and established 
his independence, but died in 1715. His son Mahmud, carrying 
out a project of his father’s, invaded Persia, besieged Isfahan 
and in Oct. 1722 compelled Shah Husain, the feeble Safavid, 
to surrender his crown to him, but the rule of the Ghilzais in 
Persia was brief — Mahmud died mad and his successor, Ashraf, 
was defeated by Nadir Kuli, the Afshar, who shortly afterward 
ascended the throne. In 1737-38 Nadir Shah, one of Persia’s 
greatest monarchs, recovered Kandahar and conquered the Indian 
province of Kabul, but conciliated the Afghans and enlisted many 
in his army— among them Ahmad Khan, a young chieftain of 
the Sadozai family of the Abdaii tribe. Ahmad Khan rose to 
high rank in the Persian army, and after the assassination of 
Nadir Shah in 1747 was chosen by the Afghan chiefs at Kandahar 
as their leader and assumed the royal title Among his titles 
was that of Durr-i~Dauran , “the Pear! of the Age,” from which 
his tribe received the name of Durani. 

The land of the Afghans had been successively a congeries 
of petty states, the centre of great empires ruled by foreigners 
and a dismembered country, furnishing provinces to three mon- 
archies. It now became, for the first time, a distinct political 
entity, ruled by an independent native sovereign. 

Ahmad Shah Abdaii extended his kingdom westward nearly 
to the Caspian and eastward over the Punjab and Kashmir, which 
he wrested from the feeble successors of Babur on the throne 
of Delhi. He claimed and commanded the allegiance of Sind, 
which had been ceded by Mohammed Shah of Delhi to Nadir 
Shah. His northern boundary was the Oxus, and Baluchistan 
and Khurasan were tributary states of his kingdom. At the third 
battle of Panipat, fought on Jan. 14, 1761, he inflicted on the 
confederate Maratha chiefs, who were then at the zenith of 
their power and were the real masters of the great empire founded 
by Babur and Akbar, a crushing defeat, and with inferior numbers 
nearly annihilated their great army. 

Foreign Influences . — Ahmad Shah died in 1773 and was suc- 
ceeded by his son Timur, who transferred his residence from 
Kandahar to Kabul. In his reign Sind was lost, Balkh and other 
districts in Afghan Turkistan became virtually independent, and 
the seeds of revolt were sown in Khurasan and Kashmir. He 
died in 1793, leaving 23 sons, of whom the fifth, Zaman Mirza, 
by the help of Payinda Khan, head of the Barakzai family of 
the Durani ascended the throne. His reign was short and 
troubled and was marked by one act destined to have momentous 
consequences — the grant of Lahore, in 1799, to the Sikh ad- 
venturer, Ran jit Singh. In the following year Mahmud, another 
son of Timur, ousted Zaman Shah and ascended the throne, 
but in 1803 was deposed by conspirators who placed his brother, 
Shuja-ul-MuIk, on the throne. In 1809 the East India company’s 
government in India, alarmed by the intrigues of Napoleon in 
Persia, sent Mountstuart Elphinstone as envoy to Shah Shuja 
at Peshawar, but Napoleon’s ambitious eastern, schemes came 
to nought, and the British mission at Peshawar was unable 
to effect anything, for Shah Shuja’s rule was unpopular, and 
while his army was engaged in quelling a rebellion in Kashmir 
his deposed brother, Mahmud, rose in rebellion, defeated him 
and put him to flight, and ascended the throne for the second 
time. In 1815 Shah Shuja took refuge in India and remained a 
pensioner of the Indian government until, at a later date, a 
use was found for him. Mahmud ruled until 1818 but the real 
ruler of the kingdom was Fath Khan the Kingmaker, the eldest 
son of Payinda Khan Barakzai. It was he who recovered Herat, 
which had been seized by the Persians, and in the insolence of 
his power he ventured to offer a gross outrage to the Sadozai 
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family. Mahmud, already chafing under Fath Khan's yoke, 
avenged the insult by causing him to be blinded, and Mohammed 
Azim and Dost Mohammed, the minister’s brother and half- 
brother, rose in arms against Mahmud, who retorted by causing 
Fath Khan to be put to death with torture. The Barakzais 
prevailed and in 1818 drove Mahmud from Kabul and dethroned 
him. A period of anarchy then ensued. Mohammed Azim ruled 
Kabul, but Ms brothers and other Afghan chiefs, the provincial 
governors, withheld their allegiance from him and the* kingdom 
fell to pieces. Herat, always a Persian rather than an Afghan 
town, was alienated; Afghan Turkistan and Badakhshan regained 
their independence, and Ranjit Singh, who had already con- 
quered Kashmir, Multan, Dera Ghazi Khan and Attock, was 
threatening Peshawar, which he secured by defeating the Afghan 
army at Naushahra in 1S23. In the same year Mohammed 
Azim died, and the remaining Barakzai brothers plunged into a 
fratricidal war. Three years later Dost Mohammed established 
himself in Kabul, Ghazni and Jalalabad, and, having secured 
this fragment of the Afghan kingdom, assumed the title of amir, 
after having, in 1835, defeated an attempt by Shah Shuja to 
regain his throne. 

Russia had succeeded France as the bugbear of British ad- 
ministrators in the east, and the fear of Russian intrigue, as 
well as the prospect of active hostilities between the Amir Dost 
Mohammed and Ranjit Singh, induced the company’s government 
to despatch an envoy, Sir Alexander Bumes, to the court of 
the amir. His mission was ostensibly commercial, but he was 
instructed to oppose the attempt of the shah of Persia to recover 
Herat. He was well received, but the amir was disappointed 
by his refusal to pledge his government to aid him against 
Ranjit Singh, and consequently held himself in no way bound 
to refuse to receive Captain Vikovitch, a Russian officer who then 
arrived in Kabul The governor-general, Lord Auckland, per- 
emptorily demanded his dismissal and the renunciation of all 
claims to the Punjab and Kashmir, which Ranjit Singh had 
recovered from the Afghans, and rashly decided to make Dost 
Mohammed’s natural refusal of these demands a casus belli , and 
to attempt to restore the fugitive Shah Shuja, who had already 
been tried and found wanting. Ranjit Singh, whose material 
interests were involved, bound himself to co-operate with the 
British, but when all was ripe for the invasion declined even 
to permit British troops to cross Ms territories, though a Sikh 
force, with Sir Claud Wade and a small British detachment, 
advanced through the Khyber pass. 

The “Army of the Indus,” numbering 21,000, assembled in 
upper Sind in 1838 and advanced through the Bolan pass under 
the command of Sir John Keane. It met with hardly any resist- 
ance and in April 1839 occupied Kandahar, where Shah Shuja was 
crowned in his grandfather’s mosque. On July 21 Ghazni was 
taken by storm and Dost Mohammed, deserted by his troops, 
fled northward. On Aug. 7 Shah Shuja, escorted by the British 
army, entered Kabul. It was believed that the war was over, 
and Sir John Keane, who received a peerage for his services, 
returned to India with the greater part of the army, leaving Sir 
William Macnaghten as envoy and Sir Alexander Bumes as his 
colleague, with 8,000 British and company’s troops and the 
contingent wMch had been raised for the service of Shah Shuja 
for their protection. The trouble was in fact only beginning, 
for the best of rulers is not acceptable to a free people when 
imposed upon them by foreign arms, and Shah Shuja had already 
rendered himself odious to the Afghans. He now, acting on the 
advice of the British resident, attempted to raise a regular army 
to take the place of the tribal militia under its hereditary leaders; 
but the opposition of the chiefs, who apprehended the diminu- 
tion of their own power and influence and the extinction of their 
country’s independence, ensured the failure of this design. Shah 
Shuja was obliged to rely more and more upon British assistance, 
and his rule grew daily more unpopular. A danger was removed 
by the surrender of Dost Mohammed, who was sent to India, 
but it was impossible to save Shah Shuja, and in Nov. 1841 
discontent at Kabul culminated in a revolt in wMch Bumes and 
other officers were massacred. Akbar Khan, the son of Dost 


Mohammed, placed Mmseif at the head of the nation?, 1 r?. r ty, 
and at a conference with the British authorities strTor: S': 
William Macnaghten with his own hand. The British agreed 
to evacuate the country, and, in accordance with a convention 
with the Afghans, the garrison, then reduced to 690 British and 
3,810 Indian troops, with the enormous number of 12,000 fol- 
lowers, marched out of Kabul on Jan. 6, 1842. The Afghans 
made no pretense of observing the terms of the convention, 
and the retreat of the demoralized army in the depth of a severe 
winter was a scene of confusion and massacre. On Jan. 13 the 
survivors of the force mustered at Gandamak only 20 muskets, 
and Dr. William Brydon, the sole survivor of the army of Kabul, 
except those whom the Afghans had captured, reached Jalalabad 
alone. The garrison of Ghazni had been obliged to surrender, but 
Kandahar was held by General William Nott and Jalalabad by 
General Robert Sale. In April 1842 Shah Shuja was assassinated. 

Preparations were made in India to avenge these disasters 
and to recover the prisoners. In April 1842 General George Pol- 
lock forced the Khyber pass and relieved Jalalabad, and in Sep- 
tember reoccupied Kabul, where he was jollied by General Nott 
from Kandahar, who had recaptured and dismantled Ghazni. The 
prisoners were recovered from Bamiyan, where the Afghans had 
lodged them, and the army evacuated Afghanistan in Dec. 1842 
after destroying the citadel and the central bazaar of Kabul. 
Dost Mohammed was permitted to return to his country and 
assumed the government, with the title of amir. 

In 1848, during the second Sikh war, Dost Mohammed was 
induced to go to the aid of the Sikhs. The adventure was un- 
fortunate for Mm, for at the battle of Gujarat, in Feb, 1849, 
his cavalry was ignominiously routed and pursued as far as the 
Mils, and the Peshawar territories were annexed to British India 
and thus lost to Afghanistan. Balkh was recovered in 1850 
and Kandahar in 1855, in which year also a treaty of peace 
was concluded between Mm and the British government at 
Peshawar. In 1856 the Persians captured Herat but were obliged 
to surrender it to an independent ruler after the British expedition 
to Persia. In 1857 the amir met, at Peshawar, Sir John Lawrence, 
who promised him arms and a subsidy to aid him in defending 
his country against Persia, and a British mission under Major 
Lumsden was received at Kandahar. During the Indian mutiny 
the amir declined to listen to those who instigated Mm to aid 
the rebels, and remained faithful to Ms alliance. 

In 1863 Dost Mohammed captured Herat after a long siege, 
and, dying almost immediately afterwards, was succeeded by 
his son Sher Ali Khan, the early years of whose reign were 
disturbed by contests with Ms brothers. Early in 1873 the British 
government succeeded in obtaining from the Russian government 
a declaration that Afghanistan was beyond the field of Russian 
influence, and the recognition of the Oxus as the northern frontier 
of the state. Later, the amir’s failure to secure a British 
guarantee for his sovereignty and family succession, and his 
refusal to admit British agencies into Afghanistan led to estrange- 
ment between Mm and the British government, and when, in 
July 1878, he ostentatiously received a Russian mission at Kabul 
and shortly afterward refused to permit a British mission to 
cross the frontier, his attitude was regarded as definitely hostile. 
After some warnings the government of India delivered an 
ultimatum, Ms disregard of which led to the decision to invade 
Afghanistan. In Nov. 1878 the British forces inflicted severe 
defeats on the Afghan troops and occupied the Khyber pass 
and the Kurram valley, and early in 1879 occupied Kandahar, 
Kelat-i-Ghilzai and Girishk. The amir, with the Russian mission, 
had fled from Kabul, and he died, a fugitive, in March 1879. 
His second son, Yakub Khan, who was recognized by the people 
of Kabul as amir, voluntarily visited the British camp at Ganda- 
mak in May 1879 and there concluded a treaty, by the terms 
of which he ceded the Kurram valley, Pishin and Sibi, and the 
control of the Khyber and Michni passes and of the tribes in 
their neighbourhood. He also agreed to receive a British resident 
at Kabul and to subordinate the foreign affairs of Afghanistan 
to British influence. Major Sir Louis Cavagnari was well received 
by Mm as resident, but the amir was*either unable or unwilling 
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to control the fanatical element in Kabul, and in Sept. 1879 
the residency was attacked by a mob of townspeople and soldiers, 
and the resident and his escort were murdered after a gallant 
defense. 

Abdur Rahman Khan, — -The Kandahar force then concen- 
trated at Kandahar, and a force under General (afterwards Field- 
Marshal Earl) Roberts advanced through the Kurram valley, 
defeated an Afghan force at Charasia and occupied Kabul on 
Oct. 12, 1879. Yakub Khan, having entered the British camp, 
abdicated, and was sent to India, where he lived for the rest of 
his life. The British force under Roberts remained at Kabul, and 
in July 1880 the British government recognized a new amir, 
Abdur Rahman Khan, a grandson of Dost Mohammed and 
nephew of Sher Ali. 

Sardar Sher Ali Khan, a Barakzai of Kandahar, had already 
been recognized as independent ruler of that province, but in 
July 1880 Ayub Khan, a younger brother of Yakub Khan, 
advanced from Herat, inflicted a crushing defeat on a brigade 
of British troops at Maiwand and invested Kandahar On Aug. 8 
General Roberts left Kabul with a relieving force, which reached 
Kandahar on Aug. 31, and on Sept. 1 defeated the besiegers 
and captured their camp, artillery and baggage. Ayub Khan 
fled with a few followers, and, peace having been restored in 
southern Afghanistan, the British forces evacuated the country 
in 1881. Sher Ali was unable to maintain his authority in 
Kandahar and retired to India, where he ended his days as a 
pensioner. Ayub Khan again took the field, defeated Abdur 
Rahman’s troops, and occupied Kandahar, but in Sept. 1881 
Abdur Rahman utterly defeated him and drove him to seek refuge 
in Persia. In 1888 he went to India, and lived there as a pensioner 
of the British government until his death. 

Abdur Rahman had been recognized as amir of Kabul only, 
but within a year of ascending the throne had made himself 
master of Kandahar and Herat also, and he succeeded in quelling 
tribal disturbances and in establishing his rule on a firm basis. 
No attempt was made to fetter his independence except with 
regard to his foreign relations, which he agreed to conduct subject 
to the control of the government of India, from whom he 
received an annual subsidy to be devoted to the payment of 
his troops and the defense of his northwestern frontier, and con- 
siderable supplies of war material, together with facilities for 
importing arms through India at his own cost. 

In 1884 it was agreed that a joint commission of British and 
Russian officers should demarcate the northern boundary of 
Afghanistan, but the Russian commissioners did not immediately 
arrive on the scene, and in March 1885 while the amir was 
conferring with Lord Dufferin, the viceroy of India, at Rawal 
Pindi, Russian troops attacked and drove from Panjdeh, a small 
town on the frontier, an Afghan force. In 1888 the amir’s 
authority was seriously menaced by the revolt of his cousin, 
Ishak Khan, who held a quasi-independent position as governor 
of Afghan Turkistan and caused himself to be proclaimed amir, 
but the rebellion was crushed. Ishak was cxpc'cd arc 1 «e;t:ec 
at Bukhara as a pensioner of the Russian government, and Abdur 
Rahman’s authority was established in the northern province. In 
1895 he completely subjugated Kafiristan, a wild mountainous 
tract to the northeast of Kabul, the inhabitants of which had 
hitherto successfully resisted all attempts to destroy their inde- 
pendence. 

In 1893 encroachments by the amir into the country adjoining 
the settled districts of India caused the Indian government to 
negotiate a line of demarcation (known as the Durand line) 
defining the limits of the amir’s authority on his eastern and 
southern borders. 

In 1901 Abdur Rahman died, after a reign of 21 years, in 
the course of which he gave Afghanistan a government such as 
it had never known before. This he effected, first, by substituting 
for a feudal militia under tribal chiefs a standing army, well 
trained, well armed and regularly paid, owing allegiance to 
none but himself. By means of this force he was able to establish 
an efficient central administration, retaining all power in his own 
hands, and to improve the c public revenues not only by increasing 


the burden of taxation, but by ensuring the collection of all 
assessed taxes. He was harsh and ruthless, but he relieved his 
subjects from the petty tyranny of local chieftains, and he sup- 
pressed highway robbery and violent crime. It is probable that 
he fully appreciated the advantages which his country might 
gain from projects of a commercial or strategical nature, such 
as railways, telegraphs and mines; but it was his settled convic- 
tion that these advantages would be purchased at too high a 
price by the necessary employment of large numbers of foreigners, 
whose activities m the country might have amounted to peaceful 
penetration and menaced Afghan independence 

HabibuHah.- — Two days after the death of Abdur Rahman his 
eldest son was recognized as his successor. Habibullah introduced 
the reduction of taxation, the establishment of a council of state 
for tribal affairs and the association of tribal duels with pro- 
vincial governors for the adjudication of tribal cases He also 
inaugurated military reforms. He loyally observed the condition 
regarding the control of the foreign affairs of Afghanistan on 
which the government of India had recognized his father as 
amir, but on all questions relating to the development of his 
country’s trade and more intimate relations with the government 
of India he proved to be as wary and suspicious as his father 
had been. He consented, indeed, to receive a special mission under 
Sir Louis Dane, foreign secretary to the government of India 
which reached Kabul in Dec. 1904, but the mission failed to 
obtain any concessions, and the result of its work was merely 
the confirmation and ratification of existing agreements and the. 
concession to him in the treaty of the title of “Majesty.” After 
the failure of this mission an endeavour was made to remove his 
prejudices and to enlarge his mind by arranging for him a visit 
to India, in the course of which he could meet the leading ad- 
ministrators of the country. His acceptance of the invitation was 
viewed with disfavour by the more bigoted and ignorant of his 
subjects, but the manner of his reception by Lord Minto in 
Jan. 1907, and the good will displayed towards him, undoubtedly 
did much to improve the relations between the two governments. 

By the Anglo-Russian convention signed on Aug. 13, 1907, 
Great Britain disclaimed any intention of altering the political 
status of Afghanistan, and Russia declared Afghanistan to be 
beyond her sphere of influence. 

Habibullah, though as suspicious as his father, was more sus- 
ceptible to modern influences, r^d errors the many mixed bless- 
ings of civilization which he D.-cc'.x.ej into an unappreciative 
country were motorcars, telephones, newspapers, an hydroelectric 
scheme and the Habibia college, a high school in Kabul, the 
staff of which was chiefly composed of teachers from India. Many 
of these were regarded by the ignorant clerics of Afghanistan 
as inventions of the devil and the seed of infidelity, and it was 
partly from a sense of the antagonism which their introduction 
had aroused and partly with a view to conciliating the hereditary 
enemies of his house that Habibullah treated with great and 
unusual leniency the Ghilzais and Mangals of Khost, the district 
lying immediately to the west of the Kurram valley, who in 
1912 had been goaded into rebellion by the rapacity of the local 
governor. 

World War L— -On the outbreak of World War I in 1914 
the amir declared his intention of abiding by his agreement with 
the British government and maintaining the neutrality of his 
country, but the entry of Turkey, the chief Islamic power, whose 
ruler was regarded by many Moslems as their caliph, encouraged 
the anti-British party in Afghanistan and induced the amir to 
receive a German mission, which contrived to reach his western 
frontier by way of Persia and entered the country as fugitives, 
having left in the hands of the Russians their confidential papers 
and that which was most likely to make them welcome in Afghan- 
istan, their gold. They were admitted 0 Kabul, but their manners 
and bearing were not calculated to iciliate their hosts. They 
were regarded as state prisoners rat r than as guests, and, in 
1916, becoming apprehensive, on mis, ading information, of the 
amir’s intentions toward them, they retired hastily from Afghan- 
istan, and some of them, falling into the hands of the Russians, 
were treated as prisoners of war. Habibullah preserved his 
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neutrality until the end of the war, and would doubtless have 
received substantial recognition of his loyalty, in most difficult 
circumstances, to Ms obligations, had he not been assassinated 
on Feb, 20, 1919. His brother Nasrullah Khan, caused himself 
to be proclaimed amir, but after a reign of six days w^as ousted 
by his nephew, Amanullah, who was recognized by the nobles 
and people as king. 

Amanullah.< — The new ruler’s position however •was not se- 
cure and in May 1919 he adopted the expedient of consolidating 
his power by declaring war on his neighbour, Great Britain, timing 
his action to coincide with an expected outbreak in India. His 
information was faulty and his attempted invasion failed After a 
few weeks of sporadic fighting during which British and Indian 
forces occupied Dakka beyond the Khyber, and Spin Baidak op- 
posite Chaman, the amir sued for peace which was granted in a 
treaty signed at Rawal Pindi on Aug. 8, 1919. By the terms of 
this treaty the amir lost the British subsidy granted to his prede- 
cessors, but obtained freedom from control of his relations with 
foreign states. He had thus secured his main objective, and forti- 
fied by the prestige arcruing to him as liberator of his country, 
he lost no time in entering into relations with foreign govern- 
ments. His envoys signed treaties with Russia (Feb. 1921) and 
Turkey (March 1921), while a further treaty to regulate his rela- 
tions with Great Britain was signed in Kabul in Nov. 1921. 
Treaties with France, Italy, Germany, Iran and several minor 
European states followed while an envoy was despatched to 
Washington, D.C , to endeavour to arrange an exchange of diplo- 
matic representation with the United States. A convention with 
Great Britain arranging for the free import through India of 
goods as well as munitions followed in June 1923. An exchange of 
diplomatic representation with Great Britain, Russia, Turkey, 
Iran, France, Germany and Italy took place, and by the end of 

1923 Afghanistan may be fairly said to have joined the comity 
of nations. 

But Amanullah’s government did not prosper. The ruler him- 
self was a headstrong reformer, and though a zealous worker he 
had neither the understanding nor the experience to appreciate 
the necessity for caution in planning the progress of his backward 
and fanatical people. His zeal for reforms soon brought him into 
conflict with his subjects. A rebellion which broke out early in 

1924 in the turbulent Southern province and lasted for nearly a 
year showed up the weakness of his army, exhausted his revenues 
and severely impaired the stability of the state. Matters went 
from bad to worse in the years that followed. The king ignored 
or sent into exile his more sober advisers, neglected his army and 
made little or no attempt to adjust the economic affairs of his 
country to the changed conditions of the world in which it now 
found itself. His attitude toward his immediate neighbours 
showed that he had little appreciation of his obligations to main- 
tain and foster good relations with the powerful states which sur- 
rounded him. 

The end came shortly after his return in June 1928 from a pro- 
longed tour of Europe and the near east. Dazzled by his experi- 
ences he attempted to emulate the reforms, the success of which 
he had witnessed in Turkey and Iran. A series of ill-considered 
measures, which included the education of women, alienated the 
powerful priestly class, and drove the country to open rebellion. 
In Jan. 1929 Amanullah was forced to flee the country. 

Habibullah Ghazi. — The capital, Kabul, where the ill-paid 
army had little stomach for a fight, fell into the hands of a brig- 
and named Bacha-i-Saqao (son of the water carrier) who took 
the name of Habibullah. He maintained a precarious hold over 
Kabul and the surrounding country, and also in Herat and the 
northern provinces for a matter of nine months, but was defeated 
and executed by Sirdar Nadir Shah in Oct. 1929. 

Nadir Shah. — The new ruler who ascended the throne with the 
title of king (Ala’ Hazrat) was a direct descendant of a brother 
of Amir Dost Mohammed and cousin of Amanullah. He had 
previously been commander in chief of the Afghan army, but had 
been in exile in France from 1924. Taking over the reins of gov- 
ernment he was faced with a desperate situation. Apart from the 
few thousand tribesmen who had helped him to defeat Habibullah 


he had no army, the treasury was empty, Herat had formed a 
semi-independent administration and the tribes having once tasted 
of complete freedom were disinclined to submit to authority. He 
set to work however, ably assisted by his brothers, to bring the 
country under control, to remake an army and to repair the eco- 
nomic situation. Two serious rebellions were quelled m the first 
year of his reign, and in the second a formidable brigand chief 
was driven from the northern provinces. Aided by some timely 
assistance from the British government he reformed his army, 
and by 1932 stability was sufficiently restored to enable him to 
turn his attention to economic reforms. While devoting much of 
his time to the study of industrial development and financial 
equilibrium he was yet able to turn his attention to such matters 
as the improvement of irrigation, and the development of com- 
munications. But he had many enemies and his determination to 
abide by his treaty undertakings with Great Britain undermined 
his influence with the tribes. The party of ex-King Amanullah 
was active, and in 1932 a plot to foment rebellion in the Southern 
province was discovered The rebellion was suppressed and its 
leaders executed, but a year later in Nov. 1933 King Nadir was 
assassinated by the son of one of them, a student at the German 
school in Kabul. 

Zahir Shah. — The accession of the new king who was the son 
of Nadir Shah and 19 years of age at the time of his father’s 
death was accomplished without difficulty, chiefly owing to the 
support afforded him by his uncles, the prime and war ministers 
After a brief pause while the country recovered from the shock of 
Nadir’s death, the task of prosecuting the plan of reconstruction 
laid down in the previous reign was resumed. While the greatest 
care was taken not to incur the charge of unorthodoxy which 
had caused Amanullah’s downfall, the general line of policy pro- 
vided for the material and moral advancement of the country 
toward a more civilized way of life. Economic measures took a 
prominent place. Industrial development was ensured by means 
of long term credits negotiated chiefly with Germany for the pur- 
chase of machinery and the construction of factories. Consider- 
able quantities of munitions were purchased from Europe. Edu- 
cation was developed by the establishment throughout the coun- 
try of primary schools. 

Relations with foreign countries continued satisfactorily, though 
fear of communist penetration was always latent, and with Britain 
some friction was manifest over border disturbances, connected 
particularly with a notorious firebrand, the Faqir of Ipi. 

In 1934 Afghanistan joined the League of Nations, and in 1937 
close association with Turkey caused her to become a signatory 
of the Sa’adabad pact. Japan, the United States, Iraq and Egypt 
established legations in Kabul. 

In i937~3S disturbances among the powerful Ghilzai clan 
caused some anxiety to the government, but the country as a 
whole under the wise direction of the prime minister, Sirdar 
Hashim Khan, was progressing peacefully when in 1939 war broke 
out in Europe. 

World War IL — Afghan economic dependence on Germany 
and her reluctance to be drawn into a distant conflict which did 
not appear to concern her caused Afghanistan to declare neutrali- 
ty in Sept. 1939. This policy was rigidly followed till Oct. 1941 
when on the advice of Great Britain and Russia the Afghan gov- 
ernment decided to remove all Axis nationals, except members of 
diplomatic missions, from the country. This departure from neu- 
trality which was ratified by the Great Assembly (Loe Jirga) was 
accompanied by a renewed pronouncement of Afghan determina- 
tion to maintain in future her neutral status. This determination 
was unchanged at the close of the European phase of the war 
with the result that Afghanistan was one of the few states to 
whom invitations were not issued to take part in the international 
conference to establish a world security organization which opened 
at San Francisco on April 25, 1945. 
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AFGHAN LANGUAGE: see Pushtu. 

AFGHAN TURKISTAM* province of Afghanistan, bounded 
east by Badakshan, north by the Oxus river, northwest and west 
by Russia and the Hari Rud river, and on the south by the Hindu 
Kush, the Koh-i-Baba and the northern watershed of the Hari 
Rud basin. It is 500 mi. long, northeast to southwest, and aver- 
ages 1 14 mi. in width between the Russian frontier and the Hindu 
Kush. The area is about 57,000 sq.mi. — two-ninths of Afghanistan. 
The population is about 800,000, mainly cultivators in towns and 
villages, the chief being Mazar-i-Sharif (30,000), the modern 
supplanter of Balkh. The lowland has much loess and the riverine 
lands of the Oxus are highly cultivated, but to the west the Turko- 
man area is waste, and to the south are rough mountains. The 
people are Persian and Uzbeg with Turkoman, Hazara (Mongol) 
and Hindu elements. Ancient Balkh or Bactriana belonged to the 
Achaemenian empire. About 250 b.c. Diodotus (Theodotus), 
governor under the Seleucidae, made himself independent and 
founded the Graeco-Bactrian dynasties which succumbed to Par- 
thian and nomad movements about 126 b.c. The succeeding Bud- 
dhist era has left us huge sculptures at Bamian and the rock-cut 
topes of Haibak. Jenghiz Khan laid waste the land; later it be- 
longed for a century to the Delhi empire, then became Uzbeg, 
and in the 18th century came under Ahmad Khan and his son 
Timur (Durani Afghans). Next the Khanates fell apart during 
strife between Timur’s sons, and the Uzbeg khans came under 
the rule of Bokhara. Under Dost Mohammed (1850-1859) the 
Afghans occupied the province, and boundary disputes were set- 
tled (1873) by the Anglo-Russian agreement awarding Andkhui, 
Shibarghan, Saripui and Maimana to Afghanistan. The Russo- 
Afghan commission delimited the boundary in 1885. 

AFIUN QARAH1SAR or Afyon Karahisas, popular name 
of Kara-hissar Sahib, the chief town of a vilayet in Asiatic Tur- 
key, nearly 200 mi. east of Smyrna, and 50 mi. south-southeast 
of Kutaiah. Pop. (1940) 25,897. Called Nicopoiis by Leo III 
after his victory over the Arabs in 740, its name was changed by 
the Seljuk Turks to Kara-hissar. It stands partly on level ground, 
partly on a declivity, and above it rises a precipitous trachytic 
rock (400 ft.) on the summit of which are the ruins of a Byzan- 
tine castle. The town is an important centre of trade. Opium in 
large quantities is produced in its vicinity and forms the staple 
article of its commerce; and there are, besides, manufactures of 
black felts, carpets, arms and saddlery. Afiun contains several 
mosques (one of them a very handsome building). The town is 
connected by railway with Smyrna, Konia, Angora and Istanbul. 

See V. Cuinet, Turquie d’Asie (Paris* 1894), vol. iv. 

A FORTIORI (Lat. “from a stronger [reason]”), a term 
used of an argument in which the conclusion is supported by a 
ground that is stronger than another that has already been ac- 
cepted, or is commonly accepted, as sufficient justification for 
asserting the predicate of the conclusion of that kind of subject. 
For example, if in a right-angled triangle the side opposite the 
right angle must be greater than either of the other sides (be- 
cause the right angle is greater than either of the other angles), 


“how much more so” (a fortiori) must this be the case in an 
;I:d t "angle (which is even greater than a right angle). 
~ "7d " "" - Ionian general, lived in the times 
of the Sertorian (79-72 bc), third Mithridatic (74—61 b.c.) and 
Civil Wars In 60 b.c., chiefly by Pompey’s support, he was raised 
to the consulship In the following year, while governor of Cisal- 
pine Gaul, he obtained a triumph, and on the allotment of Spain 
to Pornpey (55 b.c), Afranius and M. Petreius were sent to 
govern it as legates. On the rupture between Caesar and Pompey 
they were compelled, after a short campaign in which they were 
at first successful, to surrender to Caesar at lierda (49 b.c.), and 
were dismissed on ret to serve again in the war. 

Afranius, however, ;ome: at Dyrrhachium, and at the 

battle of Pharsalus (48 b.c.) had charge of Pompey ’s camp. 
Despairing of pardon from Caesar, he went to Africa, and was 
present at the disastrous battle of Tbapsus (46 bc.). He was 
afterwards taken prisoner and handed over to Caesar, whose vet- 
erans put him to death. 

See Hirtius, Bell. Afric ., 95; Plutarch, Pompey ; Dio Cassius xxxvii., 
xli.-xliii.; Caesar, B.C. i. 37-87 ; Appian, B.C. ii.; Caesar and Pompey. 

AFRANIUS* LUCIUS* Roman comic poet, flourished about 
94 b.c. He dealt chiefly with everyday subjects from Roman 
middle-class life, and tells us that he borrowed freely from 
Menander and others. 

See Horace Epp . ii. 1.57; Cicero, Brutus , 45. de Fin. i. 3; Quintilian 
x. 1. 100; fragments, about 400 lines, in Ribbeck Scaenicae Romanorwn 
Poesis Fragmenta , ii. (1898). 

AFRICA* the name of a continent which is the largest of three 
great southward projections of the main land-mass of the earth’s 
surface, joined to Asia by the isthmus of Suez, 80m. wide. From 
its northern extremity, Ras ben Sakka, a little west of Cap Blanc 
in 37 0 21' N. to the southern, at Cape Agulhas, 34 0 51' 15" S., it 
is about 5,000m. long while west to east it is about 4,600m. from 
Cap Verde, 17 0 33' 22" W., to Ras Hafun, 51 0 27' 52" E. Length 
of coastline is 16, room, for a mainland area of 11,262,000 square 
miles. 

GEOGRAPHY 

Africa is largely a plateau, broken and elevated in the south 
and lower towards the north, with fold mountains adhering to the 
northern flank, and it thus contrasts very strikingly with Euro- 
Asia in which fold mountains of successive series in diverse stages 
of denudation occupy a large proportion of the surface. The mean 
elevation of Africa is about 2,000ft., that of Asia 3,117ft. Asia 
has much quite low as well as very high land. Africa, as a plateau, 
has little at either extreme and in particular the land over 10,000- 
ft. in Africa is merely small groups of peaks. 

The high southern part of the plateau reaching north almost 
to lat. io° S. has sharp slopes around its edges on the west, south 
and east, with a narrow coastal plain below, broadening in the 
north-west and especially the north-east in Angola and Portuguese 
east Africa respectively. Towards the south this plateau has a 
high rim, over 6,000ft. above sea near Windhoek in the west and 
in Basutoland on the south-east. The southern edge is stepped, 
with the Nleuwveld range above the Great Karroo, the Little 
Karroo as the step next below and the coastal plain next below 
that. Within the high rim are considerable areas of centrally 
placed lower land, the South Kalahari in the south, the depression 
draining into Lake Ngami (now practically dry) and the Barotse- 
land depression, but all keep above the 1,500ft. contour and each 
is a local depression in a table-land most of which is at more than 
3,000ft. above the sea. Generally speaking the plateau-edge dips 
down, with a small coastal ledge, into fairly deep water, but 
towards the Cape of Good Hope there is a fair area of shallow 
water off-shore. 

The steepness of the edge of the plateau is important as a de- 
terminant of the character of the rivers, long sections of which 
flow in deep slots cut back into the plateau from its edge. The 
Orange river is fed from the rains that fall on the Drakenberg 
range and flows west through lands of drought; the Limpopo and 
Zambezi, the two largest on the east flow out to the broad sandy 
alluvial flats of Portuguese East Africa and the slot-like character 
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of a large part of the Zambezi-channel 5 s gensrallv know 1 ! from 
the occurrence of the famous Victoria TaLs in the south-west 
the Zambezi system interlaces with that of the Taukfae or Tioeiie 
and receives surplus water from it at times. The rest of the 
Taukhe water loses itself in the swamps and saltpans of the for- 
mer Lake Ngami basin. The lower parts of the three great rivers 
have contributed to the lowering of considerable areas of the 
plateau below the 3,000ft. level. The Zambezi river, about 
2,000m. long, drains an area of half a million square miles, the 
Urange nver, about 1,300m. long and with a drainage area of about 
170,000sq.m. but more than that amount must be added if we 
detme the basin orographically and so include in it larger water- 
less tracts. Towards the north this southern plateau tends to run 
rather higher and there is a continuous belt of highland across the 
continent from the coastal plain on the west to Lake Nyasa on 
the east, in which region the typical form of the southern plateau 
is interfered with by important rifts to be considered next. Al- 
lowing for complexities the southern plateau of Africa is thus 
essentially an elevated surface with still higher edges for the most 
part and with, also, considerable depressions, usually desertic in 
character, near the median north to south axis of the plateau 
.0, of thls southern plateau, on the west, is the basin depres- 
sion, largely floored by younger rocks and now occupied by the 
Congo and its numerous feeders. The basin is almost enclosed by 
land over 1,500ft. in height, for the main river escapes through a 
deep cut between the hills out to sea; there is general agreement 
that the basin is a depression in the original plateau surface that 
has been an inland sea. To the east of the basin are series of physi- 
cal features that together constitute one of the major physical 
problems of the earth s surface. They are collectively designated 
the Rift valley system and have been the subject of much dis- 
cussion, for which reference may be made especially to the files 
of the Geographical Journal (London, especially 1916-21) and to 
Krenkel Geologie Ajrikas (1925). In this region in later tertiary 
and early Pleistocene times great movements occurred and earth- 
quakes are still a feature. Often a block has sunk between parallel 
fractures and thence has come the name of Rift v alle y A western 
rift may be traced from Lake Nyasa via Tanganyika and T.al-p 
Albert to Gondokoro. Many of the fractures run either north- 
west to south-east (the so-called “Erythraean” direction) or, in 
the north, north-east to south-west (the “Somali” direction). A 
middle rift line goes north-north-east from Nyasa via Lake Nai- 
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vasha to Lake Rudolf, with branchings and changes en route; 
though its general direction is north to south, its component frac- 
tures are generally north-west to south-east and north-east to 
south-west, with some north to south ones in the north. The 
easterly rift line is less important and goes on the whole north-east- 
wards from about the middle of Lake Nyasa. In the floors of the 
rifts lie the long narrow lakes, Nyasa 1,645ft. above sea-level but 
with a maximum depth of 2,580ft. so part of its door is over 900ft. 
below sea-level, Tanganyika, also very deep and normally 2,624ft. 
above sea-level but this level is so variable that the outflow from 
Tanganyika is quite intermittent, and Rudolf at only 1, 180ft. 
Some other lakes are small; that of Naivasha is over 6,100ft. 
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Many portions of these lakes have sharp walls and are obviously 
filling depressed zones. The western rift is the youngest and 
sharpest; the most important movements may have been as late 
as the Pleistocene period. The rifts all show volcanic activity 
which is most marked along the eastern sides of the middle one, 
where occur the great peaks of Kenya (17,007ft ) and Kiliman- 
jaro, on which Kibo peak (19,521ft.) has long been held to be the 
culmination of Africa but Nilsson (1927) claims to have found 
points on Kilimanjaro 13ft and 17ft. higher, respectively, than 
the highest previously known. Ruwenzori, on the eastern side of 
the western rift is 16.794ft high and has a block structure ap- 
parently with faulted sides; interestingly enough it is in about the 
same latitude as the other great peaks mentioned and they are all 
on a belt of land, higher than most of the flanking territory, that 
stretches from the volcanic Cameroons (v. inf ) to the east coast. 
This cross-line scheme is noticeable in great basins (Niger, Chad 
and Bahr-el-Ghazai) to the north-west and is evidently of some 
importance In the story of the deformations that Africa has under- 
gone. 

It seems dear that at Lake Albert there was faulting on a large 
scale both before and after the country was arched up into a 
wrinkled dome while, farther east, the middle rift may be con- 
nected with faulting near the median axis of a long arch. Faulting 
of domed and arched structures, supplemented by vulcanicity on 
a large scale, both occurring so recently as to leave features ex- 
tremely sharp, are thus the characteristics of the country. Be- 
tween the arched areas of Lake Albert and the middle rift in a 
downfold lies Lake Victoria of area approximately 26,000sq.m. 
and more or less rectangular but fractures determine only a small 
part of its outline and its shores are not high-cliff ed. Unlike the 
rift lakes, it is less than 50 fathoms deep. It is at 3,720ft. above 
sea-level. 

It is well known that the zone of fractures extends northwards 
marking the east and west edges of the Abyssinian highland, the 
series of dig lines bordering the Gulf of Aden and the Red Sea, 
and the rift lines along the Gulf of Aqaba to the Bead Sea and 
the Jordan valley. All through this zone one finds systems of 
parallel fractures and a considerable number are north-west to 
south-east, others are north-east to south-west, others apparently 
north to south. 

The relations of land and water, both inland waters and the 
ocean, have naturally varied a lot with the great changes of land 
levels, but apparently since present levels were reached, and there- 
fore probably well on in the Pleistocene period, lakes of imm ense 
size existed in the rift valleys of East Africa. Shore lines 600ft. 
above present water-levels have been traced over long distances 
and there is not much doubt that during the major glacial phases 
of the Pleistocene ice age in Europe the mountains of East Africa 
were glaciated much farther down than at present. 

The northern extension of the rift system to Lake Rudolf and 
beyond it north-westwards to the lowlands of the White Nile 
divides east Africa from Abyssinia and Somaliland. The latter 
is a plateau sloping south but broken sharply on the north, where 
a steep slope marks the coast of the Gulf of Aden^ and less sharply 
on the south-east to the Indian Ocean as well as on the south- 
west towards the Juba river basin which may be described as a 
widening of the coastal plain. Socotra is essentially a broken off 
projection of Somaliland. Abyssinia on the other hand is a re- 
markable mountain land bounded east and west by great fractures 
of remarkable sharpness giving steep digs down to the Red Sea 
and to the White Nile lowland. The rift system of the Red Sea 
and that of the Gulf of Aden both enter into relationship with an 
Abyssinian rift which runs from the sea to Lake Rudolf and di- 
vides Abyssinia from Somaliland. Abyssinia differs entirely from 
any folded mountain range; it is a high and deeply dissected block 
full of evidences of volcanic activity and provided with powerful 
rivers, feeders of the White Nile (Sobat, etc.) the Blue Nile and 
the Atbara, indicating its high (largely summer monsoonal) rain- 
fall. It lies for the most part more than 5,000ft. above sea-level 
and reaches up to nearly 15,100ft. at Ras Dashan in the north. 
Lake Tana (Tsana) in the highlands is actually 5,690ft. above 
sea-level 
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The Nile may be said, in a way to begin as the Kagera, the 
chief feeder of Lake Victoria. It leaves that lake on the north 
and after passing through the lake swamp of Kioga it goes to the 
north-eastern end of Lake Albert. Issuing again from the northern 
end of that lake, it emerges in due course from the rift system 
into a great flat area less than 1,500ft. above sea-level and framed 
by higher land save in the north-east and giving so little fall on 
the river that it becomes obstructed by floating vegetation. It is 
noteworthy that this upper Nile basin, the Lake Chad basin and 
the main Niger basin, all more or less enclosed, are nearly in the 
same latitude, with the still more enclosed basin of the Congo to 
the south. Basins of this kind are thus a marked feature of the 
geography of the old block of Africa. After the Nile (Bahr-el- 
Jebel) has received the Sobat from the east it flows north through 
increasingly barren country into a slot cut in the great desert. 
The transition from the fertile slot up the, often steep, slope to 
the desert plateau is a very sharp one and the river has no tribu- 
taries in its desert section. It thence follows that, though the 
Nile is 4,000 mi. long from the Kagera source to the sea, its basin- 
area is only 1,107,227 sq.mi., whereas the Congo, rather under 
3,000 mi. long but very rich in tributaries, has a basin area of 
about 1,425,000 square miles. 

North of the Congo basin one may go from the Gulf of Guinea 
across to the extreme east without touching a point less than 
1,500ft. above sea. This rise or swell of the land surface has, on 
its north-west border, the high line (north-east to south-west) of 
the Cameroons, apparently an old mountain structure rejuvenated 
by volcanic outpourings. On this line stands the great peak of the 
Cameroons (13,370ft.) at the corner of the Gulf of Guinea, and 
it is continued into the sea giving the island of Fernando Po 
(Spanish) and those of S. Thome and Principe (Portuguese). On 
Fernando Po, Clarence Peak is over 9,000ft. high. 

North of the Gulf of Guinea the land soon rises above the 
600ft. level and towards the west there is a fairly marked slope 
up from the sea to over 1,500ft. above its level, the slope faces 
south-west and above it towards the north is a patch above 3,000- 
ft. in height while one small area near the northeast border of 
Liberia reaches nearly 1 0,000ft This region, with a heavy, mon- 
soonal, summer rainfall is the birthplace of the feeders of the 
Niger. Thence that river flows north-east demonstrating the gen- 
eral slope of the land down to the Sudan and Sahara, then east 
and south-east and south to reach the gulf in the lowland between 
the eastern end of the West African coastal edge and the high- 
land of the Cameroons. Its length is about 2,600m. and basin- 
area about 800,000 square miles. 

Between the main Niger basin and that of the Bahr-el-Ghazai 
and White Nile lies a basin of internal drainage with the shallow, 
shrinking Lake Chad in its southern half and a depressed area with 
some swamps in the north-east. Lake Chad is about 850ft. above 
sea-level, and receives drainage from the south-east and west. 
The other depressed area is, in parts, less than 600ft. above sea but 
the drainage to it is of very small account. North of the Niger 
and Chad basins is the immense arid belt of the Sahara. It reaches 
the Atlantic along a low practically waterless coast 1 ,000m. long 
from the mouth of the Senegal to the streams of the Atlas. The 
western part of the Sahara is generally low and has no heights 
reaching 1,500ft. but in the northern centre is the Ahaggar pla- 
teau, connected with the eastern end of which are north-west to 
south-east lines of higher land one going north-west to the Gulf 
of Qabes and one south-east crowned by the Tibesti highlands. 
Eastward, heights diminish again but there is practically a contin- 
uous cliff edge along the Nile slot on both sides and the continua- 
tion of the desert plateau on the east stands for the most part 
more than i^sooft. above sea with a considerable area over the 
3,000ft. line. 

The desert has large sandy areas especially in the west with 
regions of stony desert ( hammada ) in the northern centre and a 
good deal of stony desert to the east. A number of oases break the 
monotony of the desert, some being north of Lake Chad; some of 
the land around the Tibesti highland (reaching 8,000ft.) also gets 
more moisture and has a population aggregated in certain centres. 
Wadis from the Ahaggar pjateau and elsewhere in the desert are 


interesting evidences of a former greater rainfall and from a 
study of animal remains Is well as of finds of human implements 
it seems that the Sahara was more or less a grassland during some 
phases at any rate of the early ages of man. The probability is 
that periods of greater rainfall in the Sudan more or less coincided 
with periods of Pleistocene glaciation in Europe The desert 
area is estimated at 3,500,000 square miles. The Nile slot cuts the 
desert yrithout modifying it appreciably, and opens out north to 
the famous delta west of which the coast is not high save in the 
Barca or Cyrenaica plateau which reaches 1,500ft. not far from 
the sea. 

The Atlas range, the north-western part of the continent, is 
orographically a part of the mountain arcs that frame the basins 
of the western Mediterranean. It reaches a height of 14,000ft. 
at Bu Uriul and Ari Aiaschi and runs, generally, east-north- 
east to west-south-west. The eastern half has the Tell Atlas on the 
north and the Sahara Atlas on the south side with the plateau 
of the Shotts, several lakes without outlets, between them. The 
western region has the Mid Atlas continuing the first and the Great 
Atlas continuing the second ; the Anti Atlas is parallel to and south 
of the Great Atlas. To the north of the Mid Atlas the separate 
coastal mountain range of Er Rif curves north-west to the Strait 
of Gibraltar beyond which the curved high line is continued in the 
Sierra Nevada of southern Spain. 

South of the eastern ends of these highlands is a more or less 
east to west line of low land containing the Shott el Jerid (about 
52ft. above sea-level) and the Shott Melrir (nearly 100ft. below 
sea-level) both without outlet. Africa is remarkable for the ex- 
tent of land, 3,750,000m. in basins of inland drainage. 

Africa is singularly poor in islands. Madagascar 229,820sq.m., 
is one of the large islands of the world (smaller than New Guinea 
and Borneo); it is separated from Africa by the rather deep 
Mozambique Channel and in structure it resembles Africa. Bio- 
logically it has links both with Africa and with the East Indian 
archipelago. Socotra, east-north-east of Cape Guardafui, a contin- 
uation of the Somaliland plateau is the only other African island 
of any size. The Canary and Cape Verde archipelagoes of the 
north-west and the Comoro archipelago of the east are volcanic 
(but pebbles of continental, or plutonic, material have been sent to 
Europe from Anjovan, one of the lesser Comoro Islands) : the 
Seychelles are a continental remnant. There are coral islets be- 
tween the Comoros and the Seychelles. Mauritius, Reunion and 
Rodriguez, the two last entirely, the first mainly volcanic, lie in 
the Indian Ocean east of Madagascar; Ascension, St, Helena and 
Tristan da Cunha in the south Atlantic far to the west. (X.) 

CLIMATE 

Extending from latitude 37 0 N. to 35 0 S., the greater part of 
Africa lies within the tropics, and except on mountains and 
plateaux the average annual temperature is high, ranging from 
62° at Cape Town to 85 ° at Massaua on the Red Sea. On the 
other hand there are great extremes of rainfall; in the Egyptian 
desert appreciable falls occur only once in a number of years, 
while the western slopes of the Cameroon mountains are among 
the wettest parts of the world, Debundscha at the foot of Camer- 
oon Peak having an average of 369m. a year. Africa may be con- 
veniently divided into five climatic divisions, of which four run 
roughly parallel with the lines of latitude, while the fifth occupies 
a large part of the eastern coastal districts. On either side of the 
equator is a belt of heavy rainfall which is distributed fairly uni- 
formly throughout the year, but with a tendency for April and 
October to be the wettest months, those following the annual 
passage of the sun across the equator. This belt roughly coincides 
with the Congo valley and Gabon. Northwards the first rainy 
season is retarded into May and June, while the second rainy sea- 
son is advanced into September and August, giving a long dry 
season, a principal wet season, a short dry season and a second- 
ary wet season which is not much inferior in intensity to the first. 
In latitude 8° or 9 0 N. these two rainy seasons coalesce into one 
wet season lasting from May or June until September, while 
the rest of the year is dry; at the same time the total rainfall de- 
creases. North of 15 0 N. the rainfall is small and irregular and 
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we pass into the belt of desert which includes the Sahara and 
Sudan. This extends to the Mediterranean in the north-east, but 
in the north-west there is a coastal strip in Algeria and Morocco 
which has a long dry summer but an appreciable winter rainfall 
and forms part of the Mediterranean climatic province. 

In South Africa there is a similar succession, the April rainfall 
maximum of the equatorial belt advancing into March and Feb- 
ruary, while the October maxi- r— , — — . 

mum is retarded into November ' " ,V ,_ 7s . *■* '' ~ 


and December, until the two co- 
alesce into the summer rainfall 



region of the southern hemi- 
sphere, which includes Angola and 
southern Rhodesia. South of this 
is the Kalahari desert, the coun- 
terpart of the Sahara, while in the 
extreme south-west is a small area 
round Cape Town with a dry 
summer but appreciable rainfall 
in winter (April to September). 
This zonal division does not apply 
to eastern Africa south of the 
equator, which has summer mou- 
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A RAIN-MAKER, AN IMPORTANT 
MEMBER OF WEST AFRICAN COM- 


soon rains and a winter dry munities, with the requisites 
season over its whole extent. 0F ms MAGIC 


Addis Ababa averages 50m., but more than three-fifths of this 
amount falls in July, August and September, while October to 
January inclusive are almost ramless. In spite of. the position 01 
Abyssinia near the eastern margin of Africa, it is believed that 
most of the moisture which falls as rain is derived from the 
Atlantic ocean, and is carried across the whole width of the .con- 
tinent by the south-west winds, and that only a comparatively 
small part of the rainfall is derived from the Indian Ocean. The 
southern savanna belt includes Angola and Rhodesia; the cli- 
mate is generally similar to that of the northern belt, but the 
summer rainy season occurs from December to February The 
rainfall nowhere exceeds 6oin. and owing to the generally high 
elevation the climate is comparatively pleasant and healthy The 
amount of cloud is comparatively small, and the lowest tempera- 
tures occur in winter and not, as in the north, in the rainy. season. 

Deserts. — The greater part of Africa north of 16 0 N. is occu- 
pied by an arid climate which gives rise to the deserts of the 
Sahara and Egypt. The rainfall is less than xoin. a year, and over 
a large part of the area is probably less than an inch, being con- 
fined to a few drops once or twice a year and isolated heavy falls 
at intervals of many years; under these conditions the term 
“average” has no meaning The temperature is very high in sum- 
mer, the average in July exceeding 90° over a large part of the 
interior; it remains very hot from April to September inclusive, 
but the winter months are relatively cool. The daily range of 


The Equatorial Rainfall Belt.-— -This region includes the 
greater part of the Congo basin above Leopoldville, Gabon, 
Cameroon and the coast of Nigeria as far as the mouth of the 
Niger. Its characteristics are uniformly high temperature and 
humidity, a large amount of cloud and a rainfall generally exceed- 
ing 6oin. a year and rarely falling below 2in. in any month. The 
temperature is rarely extreme, and probably many parts of the 
region have never reached the Greenwich maximum of ioo°, but 
on the other hand the temperature rarely falls below 60 0 on the 
low ground. The annual average may be taken as 8o°, rising to 
87° during the day and falling to 73 0 at night. The hottest 
months generally fall in the early part of the year, while July 
and August tend to be coolest, but the annual range is rarely as 
much as io°. The relative humidity averages 80%, and this 
continual moist heat is very enervating to Europeans. The 
greater part of the region is densely forested. 

Savanna Belts. — North and south of the equatorial rain 
forest is a zone of moderate rainfall, the whole of which falls in a 
short summer rainy season, while the remainder of the year is 
dry. These belts may be regarded as extending as far as the 
isohyet of 20 inches. The northern belt includes Senegal, Bathurst, 
Sierra Leone, the Gold Coast, Dahomey, the greater part of Ni- 
geria, the Sudan and Abyssinia. The rainfall varies greatly, rising 
to as much as 1 54m. a year at Sierra Leone, but even there the 
months of December to March are almost rainless. The drier 


temperature is very great, exceeding 30° at many places; for ex- 
ample at El Obeid in the Anglo-Egyptian Sudan in January the 
mean daily maximum is 86° and the mean daily minimum 52°, 
and frosts are occasionally experienced. Very high maxima are 
recorded in summer, exceeding no° on the coast and 120° in the 
interior, while at Azizia, in Tripoli, a shade temperature of 136° 
has been recorded, the highest known on the earth’s surface. The 
air over the interior is dry, less than 40% average humidity for 
the year, and figures of 2 or 3% have been recorded. On the coast 
special conditions prevail, which will be referred to later. The 
amount of cloud is very small, generally less than one-fifth of the 
sky covered, while in parts of the Egyptian desert no cloud is seen 
for months together. The winds are generally light and irregular 
over the Sahara, but dust storms, sand pillars and other local 
violent winds occur. In the Nile valley the prevailing wind is 
southerly from November to February and northerly from April 
to September and reaches considerable strength in the midsummer 
months, greatly moderating the temperature ; occasional very hot, 
dry, dust-laden southerly winds are known as the Khamsin ; these 
are very unpleasant, especially when accompanied by sand storms 
Similar winds from the desert occur also under local names in 
Tripoli, Tunis and Algeria; they frequently cross the Medi- 
terranean to southern Italy as the scirocco. A severe form is 
the dreaded simoom or samun, a hot blast of air (125 0 or more), 
often accompanied by heavy clouds of dust or sand. Land and sea 


parts are occupied by open grass-land but the wetter areas are 
forested. The rainy season from May or June to September in- 
clusive, in spite of being summer in the astronomical sense, is the 
coolest part of the year, the temperature being kept. down by the 
great cloudiness and heavy rainfall. This season is unpleasant 
because of the high humidity, the small daily range of tempera- 
ture and the frequent thunderstorms and tornadoes, especially 
at the beginning and end of the season. The prevailing wind is 
south-westerly at the surface, but is very light; at a height of a 
few thousand feet the wind becomes north-easterly, and the 
thunderstorms advance from the north-east. From late October 
until the end of February is the most pleasant season, with hot 
days but cool nights, dry air and clear skies; the prevailing wind 
is north-easterly except on the coast, where sea-breezes occur 
during the day. Over the interior the wind is often laden with 
penetrating fine dust (Harmattan wind). In March, April and 
the beginning of May, the temperature is very high, maxima some- 
times exceeding ioo° even on the coast, and reaching no 0 in the 
interior. The humidity of the air is still low but is rising steadily, 
and the wind is light and variable. The rainfall of the Abyssinian 
plateau is of great importance as the source of the annual Nile 
floods, and so of the fertility of Egypt. The annual rainfall of 


breezes are well developed on the coast of Tripoli, Tunis and 
Algeria, but not of Egypt. The corresponding desert of southern 
Africa, the Kalahari, is of much less extent, being limited to the 
western half of the continent, and the heat and dryness are not 
so excessive as in the Sahara. 

The climate of the coast of the Red Sea and Gulf of Aden is 
peculiar. The rainfall is exceedingly scanty, the sky almost cloud- 
less, and the temperature very high, but this is associated with an 
abnormally high humidity, the moisture being derived from the 
warm waters of the Red Sea, which reach 90°. The highest 
known temperature of the wet-bulb thermometer, ioo°, has 
occurred at Kamaran island and Berbera ; this moist heat is very 
unpleasant. Where the Sahara and Kalahari meet the Atlantic, 
different conditions occur; here the presence of cold currents 
makes the surface of the sea very cold, while the land a few miles 
inland is very hot; these regions have a very small rainfall, clear 
skies but frequent fogs over the sea, and a moderate temperature 
which changes very little throughout the year. The rainfall of 
the South African west coast from 17 to 28° S. is less than an 
inch a year. 

Mediterranean Climate.«~Morocco, northern Algeria and 
northern Tunis have pleasantly mild, rather rainy winters and 
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long, hot, dry, almost cloudless summers. The annual rainfall 
averages about 30m., but is very variable. The mean temperature 
is between 50° and 6o° in January and about 8o° in July and 
August; the daily range is about 15 0 . A similar climate is found 
over a small area near Cape Town, which has a temperature rang- 
ing from ss° in July to 70° in January and February, and a rain- 
fall of 2 sin. falling mainly from May to September inclusive. 

Eastern Africa. — Kenya Colony, Tanganyika, Uganda, Nyasa- 
land and Portuguese East Africa have an equable climate with a 
temperature between 75 0 and 8o° near sea-level and a rainfall of 
30 to 60 inches. There is generally a fairly well-marked rainy sea- 
son; near the equator this occurs in April and May with a minor 
rainy season in November and December, but further south there 
is only one rainy season, falling in summer. Thus at Zanzibar 
the rainiest months are April, May and November, in that order, 
and at Nairobi, April, November and May, but at Lourengo 
Marques in 26° S., January and February. The dry season or 
seasons are not so extreme as in West Africa; months entirely 
without rain are rare and the relative humidity remains fairly 
high throughout the year. The prevailing winds are easterly. 
Thunderstorms are very frequent during the rainy season, re- 
curring with great regularity almost every afternoon. The low- 
lying coastal areas are enervating and in places unhealthy, but 
large parts of the interior, including the whole of Uganda, form 
plateaux with an elevation of several thousand feet, and as the 
average temperature decreases upwards at a rate of about 3 0 per 
1,000ft., these uplands are much cooler and more bracing than the 
coastal regions, while their distance from the sea makes them 
somewhat drier except on slopes directly exposed to the rain-bear- 
ing easterly winds. These plateaux are rather more suitable for 
European habitation than the coastal areas. Natal and the eastern 
parts of the Cape Province have warm, rainy summers, with a tem- 
perature of 70° to 75 0 , and moderately cool winters, relatively dry 
but very seldom rainless. The annual rainfall is between 30 and 
40m.; the average July temperature is 63° at Durban and 59° at 
East London, but over the high ground of the interior frosts are 
sometimes experienced in winter. This is one of the finest and 
healthiest climates in Africa. (C. E. P. B.) 

FAUNA 

Africa, together with the Deccan and West Australia as well 
as Brazil, forms part of the old continental mass of Gondwana- 
land, whatever view one may take of the process of separation 
of each from the others. Gondwanaland seems to have persisted 
through much of the Mesozoic era, during which these southern 
, lands were separated from the northern ones by the broad sea of 
Tethys, along which later uprose the great fold mountain ranges 
that stretch from the Pyrenees to the Malay. The southern lands 
thus show^ resemblances in their forms of life that are due to 
these old links. Another factor of the history of life within them 
is the stability of their conditions as contrasted with the wide 
variations that have occurred in the orography and climate of the 
northern lands. Those wide variations have been reflected in evolu- 
tionary changes among living things and thus the northern lands 
have become in a large measure the homes where new forms are 
bom, while the southern ones are largely refugees of early strays 
from the north, or places where certain types immigrating since 
connections were made have had a great career. The Sahara 
desert-barrier is largely a modem (post-glacial) hindrance to im- 
migration of animals, the Rift system a partial but serious hin- 
drance also relatively recently established. 

The isolation of Africa is far less than that of Australia, and, 
whereas Australia retains the two lowly egg-laying mammals 
(Ornithorhynckus and Echidna) and is the great home of the mar- 
supials, and of no other truly native mammals save bats, an indi- 
cation of its long separation, Africa retains neither the egg-laying 
mammals nor the marsupials. The lowliest order of truly placental 
mammals, the so called Edentata, absent from Australia, occurs 
in South America, Africa and south-east Asia. Its great home is 
South America, but the aardvark (Cape ant-eater) is peculiar to 
Africa and Hants (the scaly ant-eater) has species both in Africa 
and in south-east Asia. It is an interesting fact that the order. 


though an ancient one is absent from Madagascar. The primates 
offer a contrasted distribution. Among them the lemurs are an- 
cient forms of known fossil from the northern lands but now sur- 
viving in Africa, Madagascar and south-east Asia ; Africa has many 
more forms than south-east Asia and Madagascar many more still. 
From the lemurs have descended monkeys and apes; the platyr- 
rhine monkeys are American, the catarrhine, African and Asiatic, 
including, among anthropoid apes, the orang-utan and the gibbon 
of south-east Asia and the gorilla and chimpanzee of intertropical 
Africa. It is generally thought that the survival of lemurs in 
Madagascar is a result of its separation from Africa before the 
great carnivores had spread thither. The absence of elephants, 
rhinoceros and anthropoid apes from Madagascar is noteworthy. 
The most important African carnivore is the lion, also found in 
parts of Arabia, Persia and western India and formerly more gen- 
erally distributed in south-west Asia and north-east Africa until 
man restricted its range. The leopard (panther) and hyena are 
the other large carnivores. Madagascar has very primitive carni- 
vores only, one of which was formerly said to be closely related 
to a West Indian form though the resemblances seem better in- 
terpreted by the fact that both are ancient types. The African 
elephant is a species distinct from the Indian one; the distribution 
of the genus was of course far wider until postglacial times. The 
hoofed animals of Africa are of some interest. Of even-toed 
forms Africa alone preserves the hippopotamus which ranged 
widely in northern lands until a late phase of the ice age; remains 
of a small hippopotamus species have been found in Madagascar 
which also possesses a river hog ( Potamochaeros ). It is thought 
that they may have swum across from Africa before the separa- 
tion between continent and island became very marked. The gi- 
raffe and okapi are another family of hoofed animals found in 
East Africa only. The rhinoceros has east African and south-east 
Asiatic species. The single humped camel is now a feature of the 
steppes and deserts of north Africa but only as a domesticated 
animal introduced from Arabia. Deer are absent from Africa save 
for a few forms in French Africa, north of the Sahara, just as 
bears and wolves do not occur south of the desert. On the other 
hand the immense warm African grasslands are overrun by many 
antelopes, and the zebra and formerly the quagga. Africa thus, 
along with a number of old fashioned forms has several relatively 
new fashioned ones, but the absence of true cattle, pigs, goats, 
sheep and camels until man brought them is a striking fact. Of 
the genus Bos, nevertheless, South Africa possesses a representa- 
tive in the Cape buffalo (Bos caffer). Africa has many birds pe- 
culiar to it but we need only notice the ostrich family of birds that 
run over grassland and desert border; extinct running birds of 
great size ( Aepyornis ) lived in Madagascar apparently not very 
long ago. Some African reptiles (■ e.g . Amphishaena) appear closely 
related to South American forms, others to those of northern 
lands, the abundance of crocodiles is a feature and so are the 
chameleons, which especially abound in Madagascar. The python 
and puffadder are notable among African snakes. Monitor liz- 
ards, abundant in Africa and elsewhere, have not reached Mada- 
gascar. The Amphibians of Madagascar include several species 
also found in south-east Asia and this may be a result of an an- 
cient land connection, and analogous arguments could be given 
concerning the land snails. Africa has the disastrous fate of being 
the one home of the tse-tse fly. (X.) 

FLORA 

The character of the vegetation of Africa is largely determined 
by the distribution of heat and moisture coupled with the great 
range in altitude. Phytogeographically the continent may be pri- 
marily divided into three sections: (1) a northern extratropical 
region, bordering the southern shores of the Mediterranean and 
gradually fading into the northern Sahara desert with a very scanty 
flora; (2) a tropical African region, bounded approximately on 
the north by the Tropic of Cancer; and (3) a South African re- 
gion, reaching as far north as the Limpopo, Lake Ngami and 
southern Angola. According to Thonner (FI PI of Africa, 1913), 
there are in Africa about 3,712 genera and over 40,000 species 
of flowering plants, a number constantly being added to. 
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Hie Northern Area^The northern area contains a consid- aceae, Combreiaceae, Simarubaceae and Euphorbiaceae. Amongst 
erabie proportion of genera and species common to the south of ornamental shrubs the numerous species of Mussaenda (Rubi- 
Europe, besides a large number of endemics in and south of the aceae), with enlarged, brightly coloured calyx-lobes, and the bril- 
Atlas mountains and in Morocco. In the Atlas mountains the At- liant-flowered comb returns, are conspicuous The silk-cotton or 
lantic cedar ( Cedrus atlantica) is a characteristic tree, and is very kapok tree ( Ceiba pentandra ), with its enormous buttressed trunk, 
closely related to species in Asia Minor and the western Hima- often attains gigantic proportions, whilst in West Africa especially 
layas, some authorities having considered them all to be forms of the valuable oil-palm ( Elaeis guineensis ) is abundant. As many 
one variable species. The flora of Morocco is related to that of the of the peculiar genera found in this primaeval forest, especially in 
Canary islands, whilst the somewhat meagre indigenous vegeta- the Cameroons and Gabun regions, are also found in the Guianas 
tion of Egypt is largely the same as that of Palestine and Persia, and Brazil on the opposite side of the Atlantic, it seems probable 
The tropical African flora may be roughly divided into four that it is but the remains of a once much more extensive and con- 
regions: (i) a northern desert or semi-desert region ; (2) a savan- tinuous tract of forest. Apart from Madagascar, the connection 
nah region; (3) a high mountain region; and (4) the tropical between the East African forests and those of tropical Asia is not 
rain forest. The first type is characterized by a very scanty rain- nearly so marked. 

fall, and its flora consists largely of plants which are short-lived, South African Flora. — The South African flora, broadly 
such as annuals, or those specially adapted to resist long periods speaking, consists of two main types: the typical Cape or south- 
of drought. These include the date-palm ( Phoenix dactylifera ) western region occupies a narrow strip within the southern coast 
which grows where other vegetation is practically non-existent, line In some respects it resembles certain features of the Aus- 
The transition from the semi-desert to that of the savannah is tralian flora, the peculiar families Proteaceae and Restionaeceae 
usually gradual with an increase in annual rainfall and pronounced and certain groups of Leguminosae being common to the two 
wet and dry seasons. In the savannah the low, thorny bushes of areas and rare in other parts of the world. The vegetation of this 
the desert are replaced by scattered trees and shrubs, giving coastal area is of a marked xerophilous character and bears a super- 
the country a park-like appearance, with an undergrowth of grasses ficial resemblance to that of certain parts of the Mediterranean, 
and herbaceous flowering plants, including numerous annuals and It is of the so-called bushwood type, and here and there are 
species with underground root-stocks. This vegetation is typical tracts of grassland. Intermingled with the shrubs are numerous 
of the elevated plateau-region which occupies a large portion of the annuals, herbaceous perennials, succulents, etc Farther inland, 
continent. Characteristic trees are the baobab (Adansonia digi - between the ranges of mountains, much of the surface is occupied 
tata) , the shea butter tree (Butyrospennum Parkii ), Anogeissus by the “rhenosterbosch,” Elytropappns rhinocerotis (Compositae). 
Sckimperi, Afzelia africana, Entada sudanica, Parkia filicoidea , True forests occur only towards the eastern part of the region, in 
the fan-palm (. Borassus flabellijer), etc. the districts of Knysna and Humansdorp, and the trees compos- 

In general it may be stated that the desert type is steadily en- ing them nearly all belong to tropical genera. In the north-west a 
croaching on the savannah, which in turn ™' 3 u? 11 y penetrating^ few trees of a conifer, Callitris juniper oides , are found, being the 
the northern limits of the forest region, a .0 \ o ' ‘.‘suiting from sole remains of a once extensive forest. The silver-tree, Leucaden - 
a combination of desiccating winds during the prolonged dry period dron argenteum, is now confined to the Cape peninsula, which har- 
and of human agency (shifting cultivation and burning of the hours as many as a hundred species of Erica. Other striking plants 
grass). In the drier parts of the savannah, for example in the in the same district are the brilliant scarlet Disa uni flora and the 


eastern Sudan, large areas are covered by species of thorny acacia, 
including A. arabica , producing gum-arabic. In somewhat less arid 
but similar country farther south, in Rhodesia, south-east Belgian 
Congo and parts of* Angola, another leguminous genus, Bracny - 
stegia, is very plentiful, and forms almost pure low forest, whilst 
in the drier semi-desert areas of south Angola and Damaraland 
a unique example of the vegetable kingdom, Welwitschia mirabilis, 
is found. In the savannah and neighbouring forest regions there 
are numerous plants with edible fruits and not a few poisonous 
plants such as species of Dichapetaium (CkaiUetiaceae) , the ar- 
row-poison (Akokanthera) , Lasiosiphon Kraussianus, Strophan - 
thus, etc. 

The high mountains capping the savannah region, such as the 
Cameroon mountains, Mt. Elgon, Mt. Kenya, Mt. Ruwenzori, Mt. 
Kilimanjaro, etc., carry a flora of great interest. On one or other 
of these mountains it is possible to traverse almost as varied a 
succession of types of vegetation as might be encountered in a 
journey from the equator to the vicinity of either of the poles. 
Many of the genera found on their slopes are represented else- 
where only in the temperate regions of the northern or southern 
hemispheres. Some of the better known examples are berberis, 
comus and anemone, whilst outliers from the Cape region occur, 
such as Protea . The weird forests of tree-groundsels ( Senecio ) 
and the giant species of lobelia are characteristic features of the 
East African mountains. 

The evergreen forest occupies mainly the low-lying country 
with a high rainfall distributed throughout the year, and extends 
in an ever-widening belt from the colony of Sierra Leone to the 
Cameroons, whence it spreads out over a great part of the Belgian 
Congo and the Gabon as far as the Victoria Nyanza. This forest 
sometimes penetrates for a considerable distance into the savan- 
nah regions along the banks of rivers. It is particularly rich in 
endemic species of trees, shrubs and woody climbers, some of 
which are of great commercial value. The most important timber 
trees are the African mahoganies ( Khaya , Pseudo cedrela, Entan- 
drophragma , etc.) and numerous trees of the families Caesalpini- 


blue D. gramini folia , two beautiful ground orchids. There are 
also numerous species of the geranium family and many beautiful 



A FAMILY OF MAKALANGA NATIVES 
The MakaSangas ar© a branch of the 
Bantu race of southern Africa — an 


oxalis, large numbers of which 
are in cultivation. 

Of the remainder of the South 
African regions perhaps the most 
interesting and remarkable is the 
Karroo, which occupies a broad 
belt in the hinterland of the 
south-western coast region. It is 
mainly a vast shallow basin which 
in former times was the bed of a 
large lake. Its altitude, accord- 
ing to Bolus, ranges from 1,800- 
2,500ft., the mountains on the 
northern margin reaching 8,000ft. 
altitude. The vegetation is of an 
intensely xerophytic type, being 
composed mainly of succulents 
of weird and diverse form, thorn- 
bushes and numerous plants with 
bulbous and tuberous root- 
stocks. Trees are almost entirely 
absent. The predominant fam- 
ilies in this region are Com- 
positae, Leguminosae and Ficoi- 


agricultural people and more civilized 
than the tribes of the interior 


daceae, the last-mentioned be- 
ing almost entirely represented 


by about 70 species of the genus Mesembryanthemum and its 
segregates. In this area the exotic Opuntia from Central America 


has become a pest. 


The upper and Kalahari regions distinguished by Bolus may 
for convenience be treated as one. Whilst the families mentioned 
above are still highly represented, the grass family, Gramineae, 
takes a very high place, much of the country being grassland (high 
veld). Here also there is a considerable influx of families and 
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genera characteristic of the tropical regions to the north. Amongst 
the Compositae the everlastings (Helichrysum) are conspicuous. 

The south-eastern coast region is bounded on the south-west 
by the Van Stadens mountains and extends northwards east of 
the Brakenberg as far as the tropic into which it gradually 
merges. It is essentially a southerly extension of the tropical flora 
of East Africa, and contains a large number of such tropical 
families as Asclepiadaceae, Acanthaceae, Rubiaceae, etc. True 
rain-forest occurs in Natal. The plants so characteristic of the 
south-western coast region diminish rapidly northward Some of 
the most striking plants in the area are a large tree-euphorbia (E. 
grandidens) and several species of Eucephalartos (Cycadaceae) 
and numerous species of aloe. Although nearly opposite the island 
of Madagascar, there is scarcely anything in common between the 
two floras. 

As in the case of the tropical flora, it seems clear, judging by the 
history of the vegetation, that the climate of South Africa is 
gradually becoming drier. (J. Hu.) 

GEOLOGY 

Africa has a simpler geological structure than any other 
continent, although it has many unique features and forma- 
tions. It consists essentially of a plateau of which the rocks have 
not been bent into steep folds by compression since primaeval 
times, except for a strip in Cape Colony, which was part of an 
ancient southern continent, and for the Atlas Mountains, which 
are geologically and biologically European. The continent be- 
tween these remote chains of fold mountains has undergone no 
close folding, and most of it has remained above sea level since 
the time of the oldest known fossils. The margins have been re- 
peatedly reached by the sea, which has submerged the coastal 
plains and occasionally extended inland up the valleys. The pla- 
teau has been fractured and cleft by earth movements which oc- 
casioned widespread volcanic eruptions; but the plateau surface 
has remained a land area on which plants and animals have 
evolved continuously, subject to the stimulus of changing climate, 
but never interrupted by submergence. Africa is part of an an- 
cient continent which included most of South America, India and 
Australia. This southern continent, Gondwanaland, was separated 
from the contemporary northern land of Eurasia, except for an 
occasional isthmus, by a sea, the Tethys, which extended from 
central America through the Mediterranean and across southern 
Asia to the Eastern Archipelago. The range of this southern con- 
tinent is best established in Carboniferous times; by the Jurassic 
its disruption had begun by subsidences which formed the Atlantic 
and Indian oceans, introduced great changes in its biological rela- 
tions, and repeatedly caused widespread volcanic eruptions. 

The foundation of the continent consists of a vast slab of 
rocks belonging to the Primaeval or Pampalaeozoic era. They are 
exposed over about one-third of the continent. They outcrop 
from Cape Town to southern Egypt, and from the Gold Coast 
on the west to Somaliland, the eastern horn of Africa. Most prog- 
ress in the classification of these rocks has been made in South 
Africa, where they have great mineral wealth. They are divided 
into three main divisions. The lowest, the Swaziland system, con- 
sists of gneisses and coarse schists ; in addition to the typical areas 
in South Africa, it forms most of Africa, including Nubia, the 
highlands along the eastern and Atlantic coasts, and the Sudan 
from Abyssinia to Nigeria and the Gold Coast. This division 
corresponds to the old gneiss of other lands, such as the Lauren- 
tian of Canada and the Lewisian of Britain. 

The second division consists of sedimentary rocks, including 
quartzites, limestones, dolomites and slaty schists, with vast sheets 
of volcanic rocks. They are classified in South Africa as the Wit- 
watersrand, Ventersdorp and Transvaal systems. Some of the 
rocks are so little altered that they have been expected to yield 
fossils; but none has been found and the Orthoceras, said to prove 
the Ordovician age of the Ofcavi dolomite, was based on cylindrical 
concretions. Some of these beds were regarded as Lower Palaeo- 
zoic; but they are probably earlier owing to the absence of fossils, 
and their resemblance to the pre-Cambrian rocks of other conti- 
nents. The representatives of this division include important cop- 


per, lead and zinc mining fields in northern Rhodesia and the 
Congo basin, the goldfield of Kilo in the eastern Belgian Congo, 
the goldfields of the Gold Coast Colony and the less important 
gold occurrences that have been discovered in Tanganyika Terri- 
tory and Kenya Colony. 

The third division includes sandstones that are so little altered 
that they have been persistently regarded as the inland continua- 
tion of the Devonian red sandstones of the coast at Cape Town. 
The chief member is the Waterberg sandstone of the northern 
Transvaal, which is probably represented in Uganda by part of 
the Karagwe series (most of which is referable to the second 
division), and in Angola by the Oendolongo series. These sand- 
stones are probably the equivalent of the Torridonian of Britain 
and the Keweenawan of the United States and Canada. 

The Palaeozoic era began with apparently the whole of Africa 
as part of a continent, for the only Cambrian beds known in it 
are in Morocco near Tetuan, though the sea came dose to the 
eastern coast in Sinai. No certain Ordovician rocks are known, 
though they have been doubtfully recorded from the Atlas moun- 
tains. Many beds in Africa have been called Ordovician and Silu- 
rian on inadequate evidence, but some Silurian beds with grapto- 
lites occur in the central Sahara. 

The Devonian is the oldest African system with widespread 
fossiliferous beds. It includes the Bokkeveld beds in Cape Colony, 
and has a wide extent in the Sahara, Libya and the western Sudan, 
and it reaches the Atlantic on the Gold Coast; marine representa- 
tives occur of the lower, middle and upper divisions. Marine Car- 
boniferous rocks occur to the north of the Devonian beds in Cape 
Colony and limestones with crinoids and Productus show that a 
contemporary sea covered part of Egypt. The Lower and Middle 
Carboniferous are widely developed in the northern and north- 
western Sahara, and in south-western Tripoli ; and there are small 
outcrops by the Gulf of Suez. The Carboniferous land deposits 
are extensive. The lowest part of the Karroo system of southern 
Africa is Upper Carboniferous and includes the glacial Dwyka 
Conglomerate and rich coal seams. Coal is also found in southern 
Rhodesia, Tanganyika Territory and Lake Nyasa. The glacial 
deposits of this period extend northward into the Congo basin 
and southern Madagascar. The later divisions of the Karroo sys- 
tem range from the Permian to the Lower Lias and are represented 
in equatorial Africa; they have yielded many remarkable fossil 
reptiles. The Permian beds (Lower Beaufort) are represented 
by shales of freshwater origin with Palaeanodonta on the Sabaki 
in Kenya Colony, and the Trias (Upper Beaufort) by the Tanga 
beds and part of the Buruma sandstone, of which the fossil 
Dadoxylon forest may be the equivalent of that of the Molteno 
beds of South Africa. In the Congo there are large areas of sand- 
stones, the Lualaba and Lubilache series, which, judging from 
their sparse fossils, are Permian and Trias. 

There is no established marine Trias in Africa, except for a 
small development in southern Tunis and along the Atlas of beds 
like those in Andalusia ; though the sea lay a little north in the 
Mediterranean, most of the Triassic beds of Algeria and Tunis 
are of the continental type, like those of England and Germany. 
The breaking up of Gondwanaland had nevertheless probably be- 
gun in the Trias, and in the next period, the Jurassic, marine 
beds were deposited along parts of the east African coast. An arm 
of the sea then ran up the Mozambique channel between Mada- 
gascar and the mainland. The eastern part of Madagascar consists 
of the primaeval gneisses and schists, on which rest some Karroo 
beds; the western slope consists of marine Jurassic, Cretaceous 
and Kainozoic beds, with some volcanic rocks. The Jurassic beds 
of Madagascar and Tanganyika Territory range from the Lias to 
the end of the system ; further north, in Kenya Colony and Somal- 
iland, the horizons established represent from the Bathonian to the 
Tithonian. In Tanganyika Territory the Upper Jurassic beds 
(Corallian to Tithonian) in Tenduguru are famous for their fossil 
reptiles, of which Gigantosanrus is the largest known animal. 

The advance of the sea during the Jurassic received in East 
Africa a check in the Cretaceous; for though a Neocomian gulf 
ran northward from Uitenhage in Cape Colony past Madagascar, 
the lowest Cretaceous series is barely represented in Kenya and 
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its occurrence in Abyssinia is probably due to a gulf from the 
Mediterranean The widespread Cretaceous rock of eastern Af- 
rica is the Nubian sandstone (possibly partly Upper Jurassic), a 
land deposit which extends from Egypt to Abyssinia and Somali- 
land In Egypt an arm of the Mediterranean sea deposited Creta- 
ceous beds, which represent all the series from the Lower Ceno- 
manian to the Danian. 

A Cretaceous strait in the Upper Albian and Senonian extended 
from the Mediterranean across the Sahara, past Lake Chad and 
along the Benue valley as far south as Angola. The Cretaceous 
in Africa is best represented in Tunis, Algeria and Morocco At 
the beginning of the period the sea covered a narrow strip of land 
from the coast to just south of Tunis and Oran; but by the Middle 
and Upper Cretaceous compact limestones were deposited over 
much of northern Algeria, and the Cenomanian lagoons lay along 
the front of the Sahara 

In the same region the Cretaceous sea was succeeded directly 
by that of the Lower Eocene, wherein were deposited the phos- 
phatic limestones that are the most valuable mineral deposit of 
northern Africa. A still wider submergence in the Middle Eocene 
formed the Nummulitic limestone, which ranges across northern 
Africa from Cairo through Cyrenaica and along the Atlas Moun- 
tains to Morocco ; and a gulf southward extended on to some of the 
lower parts of the Sahara. A strait from this gulf continued to 
the Niger valley and covered the district of Sokoto, and reached 
the Gulf of Guinea in southern Nigeria and the Cameroons. The 
Oligocene saw a general retreat of the sea from northern Africa, 
but beds with small Nummulites were deposited in bays. The 
freshwater lakes of the Oligocene have yielded at Fay urn the fos- 
sils which revealed to C. W. Andrews the story of the origin of 
the elephants from the primitive Moeritherium. 

The Miocene sea along the Atlas was restricted to a strait 
from Oran to central Tunis, which was one of the passages that 
connected the Atlantic and the western Mediterranean. A renewed 
uplift at the end of the Miocene of the channel reduced these 
straits, though that south of the Riff in Morocco was apparently 
still occupied by the sea. In other parts of Africa the marine 
Cainozoic deposits are scanty. The sea occasionally reached the 
tropical coasts. A full series of Eocene limestones occur in 
Somaliland, with also the Upper Oligocene. Eocene and Miocene 
deposits occur both on the coasts of Kenya Colony and in 
Tanganyika Territory at Lindi; Miocene limestone occurs in the 
island of Pemba. The marine Pliocene of the Mediterranean is 
represented in Algeria and Egypt, while marine Pliocene deposits 
allied to those of the Persian Gulf also occur, notably in Zanzibar 
island and at Mombasa. 


Annobon The deepest subsidences along the Rift valley in Africa 
formed the lake basins of Tanganyika, Nyassa, the Albert Nyanza 
and Lake Rudolf. 

The economic geology of Africa is connected mainly^ with its 
rich mineral fields, especially of gold and diamonds in South 
Africa, southern Rhodesia and the Gold Coast; of gold at Kilo, 
of diamonds, copper, zinc and lead in Northern Rhodesia and 
Katanga Tm and platinum are found in the Transvaal, and 
chromium in southern Rhodesia The most important 
deposits are along the Atlas Mountains The only ~:o' . ■ - 

African oil-field is on the coast of the Gulf of Suez, oii-siiaie is 
known in South Africa, Nigeria and elsewhere; rich coal-fields 
are worked in the Transvaal, Natal and Southern Rhodesia; and 
coal also occurs in Tanganyika Territory, Nyassaland and Nigeria. 
Iron ores are widespread, as are also deposits of bauxite and 
manganese, which are most extensively worked on the Gold Coast. 
The chief African mica mines are m Tanganyika Territory. 

TABLE OF FORMATIONS 
Cainozoic 

Pleistocene . Raised coral reefs ; Alluvial river and lake plains. 

Moraines on Kilima Njaro, Kenya, and Ruwenzon. 
Elephant beds in Zululand Lavas and tuffs of recent 
volcanoes. Gravels, desert sands, etc., with Neolithic 
and Palaeolithic implements. . # 

Pliocene. Marine beds in Tunis and Algeria. Sands with Cly- 

peaster in Egypt. Limestones of Zanzibar, Pemba and 
Mombasa. Naivashan lavas in Kenya. Bone beds at 
Homa, Omo Valley, etc. Lavas in Atlantic islands, 
Aden, etc. 

Miocene. Marine limestones in Algeria and Tunis. Limestones of 

Pemba and Tanganyika coast. Dinotherium beds of 
Victoria Nyanza. Limestones of Egypt with oil-field 
of Gulf of Suez. 

Oligocene. In former bays along Mediterranean coastlands. Dubar 
limestone of Somaliland. Limestones N. of Mombasa 
and at Lindi. Lake beds of Fayum. Early faulting of 
Great Rift valley. 

Eocene. Nummulitic limestone of N. Africa coastlands ; in Sokoto, 

northern Nigeria; Somaliland; Coasts of Kenya 
Colony. Tanganyika Territory. Sheringoma in S. 
Mozambique. Aturia beds of S.W. Africa. Wide- 
spread volcanic eruptions in Kenya. 

Mesozoic 

Cretaceous. Neocomian to Up. Cretaceous along eastern coast of S. 

Africa. Neocomian-Cenomanian in Mozambique; 
Urgovian-Senonian in Tanganyika Territory. Ceno- 
manian-Danian Egypt. Lower to Up. Cretaceous 
along the Atlas mts. Aibian In Angola. Turanian, 
Benue valley. Kapitian Phonolites of Kenya Colony. 
Nubian sandstone in Nubia, Abyssinia, and Somali- 
land. 


Africa, therefore, has a long stable development, which was 
occasionally interrupted by volcanic outbreaks connected with the 
fractures made by the foundering of the adjacent ocean basins. 
The eastern half of Africa appears to have been slowly upraised 
during the Mesozoic into a broad, flat arch contemporary with the 
formation of a great sea-filied trough along the East African 
coast. The wider subsidence that formed the Indian Ocean led to 
the giving way of the eastern side of the arch, and the infall of 
its roof formed the Great Rift valley, which extends from Mo- 
zambique throughout eastern Africa and along the Red Sea to the 
Jordan valley. The fractures connected with its formation were 
accompanied by great volcanic eruptions, and the Kapitan phono- 
lites of Kenya Colony are probably contemporary with the Dec- 
can traps of north-western India. The earth movements con- 
nected with the formation of the Great Rift valley lasted from 
the Oligocene to the Pleistocene, and they were accompanied by 
repeated volcanic eruptions. They built up the two highest of 
African mountains — Kilima Njaro, which still has a crater upon 


its s ummi t, and Kenya, which is the denuded neck of an old 
volcano. Subsidences around volcanic centres formed great caul- 
drons, such as Ngorongoro in Tanganyika and Menengai in Kenya 
Colony. Volcanoes along the fractures connected with the forma- 
tion of the Atlantic produced the shonkinite vent at Chkuca in 
Angola, the volcano of the Cameroons which is still active, while 
enrotions along a fracture parallel to the coast formed the islands 
of the oS Gulf, Fernando Po, San Thome, Principe and 


Jurassic . Upper. — Meragalleh limestone in Somaliland and 

Kimmeridgian-Purbeckian, with giant reptiles and 
marine beds, in Tanganyika Territory. Ammonite 
beds near Mombasa. 

Middle. — Kenya^ and Tanganyika Territory. 

Lower. — Bathonian and Bajocian limestones in Tan- 
ganyika Territory, Kenya (Kambe limestone), 
Somaliland, and Madagascar. 

Lias. Tanganyika Territory and Jubaland. 

Rhaetic. Drakenberg lavas. Upper Tanga beds with 
plants. Coal series in Natal. 

Trias. Marine. Terrestrial Trias in S.S. Tunisia and Atlas 
Cave sandstone and Molteno beds. Mazeras sand- 
stone with Dadoxylon forest in Kenya coastlands. 

| Upper Beaufort. . Kenya coastlands. Burghersdorp 

beds of S. Africa. Lubiiache sandstones of Congo 
co basin. 

§ 1 Palaeozoic 

« Permian. Lower Beaufort in S. Africa. Tanga beds. Sabaki 
^ shales with Palaeanodonta. Tanga beds. Upper 

Lualaba sandstones of Congo. 

Carbonif- Upper Uralian. Ecca beds with coal-fields of Transvaal 
crons. and glacial Dwyka conglomerate in S. Africa. Wankie 
coal in S. Rhodesia. Coals in Tanganyika Territory 
and Congo. Glacial beds in Congo and Madagascar. 

Middle. — Absent 

Lower. — Witteberg series of Cape Colony. Crinoid and 
Productus limestone in Egypt. 

Devonian. Bokkeveld series of Cape Colony. Marine beds of 
Sahara, Libya, and Sudan. 

Table Mountain sandstone. 
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SUurian. Central Sahara. 

Ordovician . Absent. 

Cambrian. N.W. Morocco and Gulf of Ak&ba. 

Pampalaeozoic (Primaeval) 

Upper Division. Waterberg sandstone of S. Africa. Oendolongo 
beds, Angola. 

Middle Division . Transvaal, Vente rsdorp, and Witwatersrand sys- 
tems In Transvaal and S.W. Africa with repre- 
sentatives in Rhodesia, southern Congo. Lepi 
series of Angola. Kandelurgu and Xaragwe 
quartzites of Tanganyika and Uganda. Banket 
series ox Gold Coast. 

Lower Division. Swaziland system with gneiss Schists of the main 
foundation of the African continental plateau. 

Bibliography. — -F or S. Africa see A. L. Du Toit, The Geology of 
South Africa (1926) ; E. Kaiser, Die Diamantenwuste Sud-west- 
Afrikas (1926). For E. Africa see E. Krenkel, Geologie Afrikas 
(1925) ; 1 - W. Gregory, Geology and Rzft Valleys of E. Africa 
(1921) ; B. K. N. Wvllie, E. Currie, J. Weir and others. Collection 
of Fossils and Rocks from Somaliland, Monog. No. 1 Geol. Depart. 
Hunterian Museum, Glasgow University (1925) ; Wissenschaftliche 
Rrgebnisse Tendaguru Expedition zyzg-12 / ipi4, etc.) ; D. A. Wray, 
Geology of Mozambique. G/r runic Serv Geol. (Portugal, 1915). 
For Madagascar, P. Lemoine, Eandb. Reg . Geologie , vol. vil. (1911) ; 
Balnelli and Marinelli, Gealogia della regione Etiopica } in Ghisleri, 
Atlanta df Africa (1909) and Risultati saentifici di an viagglo nella 
colonm Eritrea (1912) ; G. Stefamni, Bibliographic Travaux des 
Geologues Italiens sur L' Afrique, C. R. Congr. Geol Internal, sail. 
(1925). 

For Egypt, W. F. Hume, Geology of Egypt (1925) ; with Bibliog- 
raphy. For Cyrenaica, QJ.GS. vol. IxviL pp. 572-020 fzgiz,. Per 
West .Africa, Paul Lemoine, Afrique Occidentals, HanoL. Region. 
Geol. voL vil. {1913)* For Nigeria, J, D. Falconer, Geology of UoriL- 
em Nigeria , xiv. (19:1). For Gold Coast, A. E. Edison, Geol. Surv . 
Gold Coast , Bull. L (1925). For Cameroons, E. Esch and others, 
Beiirdge zur Geologie von Kamerun , xiil. (1904). For Congo (for 
recent map), P. Fourmarier, Problimes de la Geologie du Congo. 
Bui. No. 12, Acad. R. Belg. (1923) ; also for area nr. L. Tanganyika, 
Ann. Soc. Geol . Belg. Fubl. Rel. Congo beige , voL xli. Robert, Le 
Congo Physique (1923). For. Angola, Gregory, Tyrrell, Spadi, 
Romanes, etc., 1916, 1922. Trans. R. Soc. Edin. voL 1 L pts. 13-17; 
vol liii nos. 6, 7 (1922). 

Also publications of Geological Survey of S. Africa, Southern 
Rhodesia, Nyassaland, Tanganyika Territory, Uganda, Egypt, Algeria, 
Tunisia, Nigeria, Gold Coast, etc.; Mitteilungen Deutschen Schutz- 
gebiete; Journal E. Africa Nat . Hist. Soc., etc., and contributions to 
La Geologie de V Afrique, C. R. Congr. Geol. Internal, xiii pp. 749- 
1086 (1925). (J. W. G.) 

Authoritative works dealing with the continent of Africa as a whole 
in any of its aspects are comparatively rare. Besides such volumes 
the following list includes, therefore, books containing valuable in- 
formation concerning large or typical sections of the continent. 

1. General Dose Options Herodotus (edit. G. Rawlinson, 4 vols., 
1880) ; Pto'eny Geographic, (edit. C. Milder, vol. L, Paris, 1883-1901) ; 
Jim Haukal. “’Lescri;:ioc de PAfrique” (trans. McG. de Slane) , Nemv. 
Journal asiatiqus (1S42) ; Edrisi, ‘‘Geographic” (trans. Jaubert), Rec. 
de voyages . . . Soc. de Geogr vol. v. (1836) ; Abulfeda, Geographic 
(trass. Remaud and Guyard, 1848-83) ; M. A. P. d’Avezac, Description 
de V Afrique ancienne (1845) ; L. de Marmol, Description general 
de Africa (Granada, 1573) ; L. Sanuto, Geogr afia del? Africa 
(Venice, 1588) ; F. Pigafetta, A Report of the Kingdom of Congo, etc. 
(1597) ; Leo Africanus, The History and Description of Africa (trans. 
J. Pory ; edit. R. Brown, 3 vols., 1896) ; O. Dapper, Naukeurige 
beschrifvinge der afrikaensche gewesten, etc. (Amsterdam, 1668; also 
Eng. vers, by Ogiivy, 1670, and Fr. vers. Amsterdam, 16S6) ; 
B. Tellez, “Travels of the Jesuits in Ethiopia,” A New Collection of 
Voyages, vol. vii. (1710) ; G. A. Cavazzi da Montecuccolo, Istorica 
Descri&ione de tre Regni Congo, Matamba , ei Angola (Milan, 1690; 
an account of the labours of the Capuchin missionaries and their 
observations on the country and people) ; J. Barbot, “Description of 
the Coasts of North and South Guinea and of Ethiopia Inferior,” 
Churchill's Voyages, vol. v. (1707) ; W. Bosnian, A New . . . Descrip- 
tion of the Coasts of Guinea , etc. (2nd ed., 1721) ; J. B. Labat, 
NouveUe relation de V Afrique occidentale (5 vols., 1728), and Relation 
kistorique de JEzhiopie occidentale (5 vols., 1732) ; B. dAnville, 
Mimoire cone . les rivieres de ihnlerieur de V Afrique (Paris, n.d.) ; 
M. Vollkommer, Die Quellen B. d'Anville's fur seine kritische Karte 
von Afrika (Munich, 1904) ; C. Ritter, Die Erdkunde (i. Theii, 
1. Buch, _ “Afnka,” Berlin, 1822) ; J. M’Queen, Geographical and 
Commercial View of Northern and Central Africa (Edinburgh, 1821), 
and Geographical Survey of Africa (1840) ; W. D. Cooley, Inner 
Africa laid open (1852) ; E. Reclus, NouveUe giographie universelle, 
vols. x.-xiii. (1885-88) ; A. H. Keane, “Africa” in Stanford's Com- 
pendium (2 vols., 2nd ed., 1904-07) ; M. Fallex and A. Mairey, 
V Afrique au dibut du XX e sibcle (1906) ; Sir C. P. Lucas Historical 
Geography of the British Colonies, vols. hi. and iv. (1894, 1904) ; 
Journal of the African Society ; CotmU de l' Afrique franqaise: Bulle- 


tin; Mitteilungen der afrikan. GeseUschaft in Deutschland (1879-89) ; 
Geographical Journal. 

11. Geology, Climate, Flora, Fauna:— E. Krenkel, Geologie Afnk&s 
(1925) ; L. de Launay, Les Rich esses minerales de l 7 Afrique (1903) ; 
A. Knox, The Climate of ike Continent of Africa (1911) ; P. Reichard, 
“Zur Frage der Austrocknung Afrikas,” Geogr. Zeitschrift (1895) » 
Peterm . Mitt. (1905) ; G. Fraunberger, “Studien liber die jahrlichen 
Niedcrsrh^rsmer.ccn des afrik. Kontinents ” Peierm. Mitt . (1906); 
D '..2- W. T. Thiselton-Dyer, Flora of Tropical Africa 

(10 vols.", 1888-1006) ; K. Gschatz, A?:e*d*~'ing der Vegetation in 
Afrika (Erlangen, * A E-.g'e- K ~c 7 :™birg$- flora de: i^tiezhzn 
Afrika '1892) : Di", , z ‘ .* : 3V o ' und der i l 

(3 vols., 1895), and - v c: z z ■ V.: von Afrika Lag 2:. 
Jakrbucher, 14 vols., etc.) ; W. P. K:rr. CztjBsgv*. op the African 
Plants collected by Dr. Friedrich Wccix.^c A z.yp-zsd. (2 vols., 
1896-1901); W. L. Sclaler and P. - Sender 'A,j l e:graphy of 
Mammals (1899) ; H. A. Bryden and others, Great and Small Game 
of Africa (1S99); F. C. Selous, African Nature Notes and Reminis- 
cences (1908)"; E. N. Buxton, Two African Trips: with Notes and 
Suggestions on Big-Game Preservation in Africa '1902' : G SzbiVA r.z? 
In Wildest Africa (2907); R. Lvdekker, T z Gasgrep zlzal ; L'rry c m 
Mammals (1896); A. R. Wa.hce, The Gcsgrzu 1 .. c-L Tbi vrb . 
Animals (2876). (X.) 

ANTHROPOLOGY AND ETHNOLOGY 

North Africa and Egypt. — Apart from Egypt and the Nile 
Valley the divisions of Africa north of the Sudan are in the main 
political and from the anthropological standpoint almost entirely 
artificial Not only are the Egypt o-Trlpolitan and the Morocco- 
Algerian frontiers entirely conventional, but even the Libyo- 
Tunisian frontier lacks the ethnic significance it might possess 
if instead of leaving the Mediterranean in the neighbourhood of 
Cape Roux it ran almost due south from the Gulf of Gabes. The 
political divisions of the western portion of North Africa — Africa 
Minor — thus stand in sharp contrast to its natural unity, so well- 
defined between the desert and the Mediterranean that the early 
Arab geographers named it Geziret el Magreb, “the Western 
Island.” It is also necessary to realize that the predominantly 
Arab complexion of North Africa and the genera! substitution of 
Harm tic languages by Arabic began little more than 1000 years 
ago, while to appreciate the vast area of country over which the 
spread of Arab influence has obliterated or modified the earlier 
Berber tongues reference should be made to some such linguistic 
map as that given by Meinhof in Die moderne Sprach for sc hung in 
Afrika (Berlin 1910). 

The Berbers and Their Position in North Africa. — While 
Sergi (Antropologia della Stirpe Camitica, Turin, 1897) regards 
the Berbers as the northern branch of the Hamitic stock (the 
Eastern Hamites being typically represented by proto-Egyptians, 
Beja and Galia), Keane (Man, Past and Present, Cambridge, 
1920) quotes T. A. Joyce to the effect that it is impossible to 
prove the connection between Eastern and Northern Hamites, 
and that the latter should be regarded as the African representa- 
tives of the Mediterranean race. The question is largely a mat- 
ter of terminology, since we cannot doubt the dose relationship of 
the groups commonly termed Mediterranean, proto-Egyptian, 
and Beja. 

The term Moor, which is often applied to the townsmen of 
Morocco, is here purposely avoided, and with Collignon and Deni- 
ker (“Les Maures du Senegal,” UAnthropologie, 1896) is re- 
stricted ethnically to a group of peoples lying between the Senegal 
River and Morocco and extending east to the Tuareg country. 

Egypt* — For Egypt alone in North Africa it is passible to 
construct a connected anthropological record, which, In spite of 
gaps, reaches back to the very dawn of history. Some forty years 
ago Flinders Petrie and J. E. Quibeli discovered at Naqada and 
Balias in Upper Egypt a series of cemeteries belonging to a people 
with a mode of life and habit of burial utterly different from 
those of the dynastic civilization previously known in Egypt. 
Their discovery was followed up and extended by de Morgan, who 
recognised that Petrie's “new race” preceded even Mena, tra- 
ditionally the first ruler of a united Egypt, whose tomb he found 
and excavated. Unfortunately de Morgan applied the term “neo- 
lithic” to this newly discovered people, a complete misnomer 
— though still used in French works — since detailed archaeological 
examination indicates that copper occurs in the earliest graves in 
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these cemeteries. These early inhabitants of the Nile Valley are 
now known as the predynastic or proto-Egyptians, terms which 
respectively emphasize their position in time and their ethnic rela- 
tion to the other inhabitants of the Nile Valley 
The Pre-dynastic Egyptians.~The proto-Egyptians have 
been best described by Elliot Smith, who writes of them {The 
People of Egypt , Address to Cairo Scientific Society, 1909) as a 
people slightly below the average size of mankind, with muscular 
development so feeble that it may be difficult to determine to 
which sex an isolated skull belongs. In physical character they 
exhibit a remarkable degree of homogeneity. Their hair was dark, 
and either^ straight or wavy, never woolly. In the men apart 
from a chin-tuft beard there was the scantiest development of 
facial hair. These proto-Egyptians had long narrow heads with 
a narrow forehead and prominent occiput, so that the skull when 
viewed from above presents a characteristic form which has 
been termed “coffin-shaped.” The face was a moderately long 
and narrow ellipse, and the chin was almost always pointed. More 
precisely, they were longheaded, with a cranial index of 73 (Ma- 
qada) and a mean height estimated at a little under 65 inches for 
men and about 60 inches for women, and though there can be 
no direct evidence as to skin and eye colour there is no doubt 
that they had dark eyes and skins of a yellowish brown or pale 
copper colour. 

The Dynastic Egyptians,— All this applies only to the popu- 
lation of Upper Egypt; knowledge is lacking of the inhabitants of 
the delta at this early period, as of the whole of Lower Egypt 
until the time of the pyramid builders. Among the skeletons of 
this date from the neighbourhood of the pyramids Elliot Smith 
found a considerable number in which the skeleton was more 
robust, with a bigger and especially a broader skull without the 
angularity and the projecting occiput of the proto-Egyptian type; 
there are moaificaricns in forehead, orbits and nose, with particu- 
larly obvious differences in the jaw, in fact the type of man buried 
round the pyramids belonged to that well characterized group 
known as the dynastic Egyptian, which in antiquity is represented 
by the Saqqara “Scribes” and the Sheikh el Belled, and is essen- 
tially that of the peasant Egyptians, the fellakin of the present 
day. For a detailed account of skeletal material, and especially 
of crania, throughout the dynastic period see A. Thomson and D. 
Randail-Maciver The Ancient Races of the Thebaid (Oxford 
1905). Elliot Smith {The Ancient Egyptians, 1923, chapter 7), 
arrays evidence that long before the New Empire, Egypt was 
permeated from end to end by this foreign element, which in Ms 
opinion carries the physical traits of the Amsenoid race. There 
is however one difficulty in accepting this view, which does not 
arise from any examination of the skeletal remains but results 
from the large number of portrait statues which the Egyptians 
have left to us, namely, that although sc many of these statues 
exhibit the broader face and heavier jaw brought in by the alien 
race, not one of them exhibits any approach to the typical Anne- 
noid, so-called “Jewish,” nose. If therefore the foreign element 
is to be termed Annenoid it can only be called by this name so 
long as it is realized that this does not imply the presence of one 
of the most characteristic features of that race as known at the 
present day. The difficulty is not lightened by the fact that less 
than 1000 years later at Beni Hassan there are excellent repre- 
sentations of the Aamu, a people of the eastern desert with 
typical Armenoid noses. 

Contemporary Representations of Beja.— The proto- 
Egyptian type persists to the present day among the southern 
Beja tribes of the Anglo-Egypfcian Sudan. It also occurs, 

though probably in less typical form, among the Ababda of the 
Eastern (Egyptian) Desert and the riverain settlements in the 
neighbourhood of the first cataract. We have direct evidence 
dating from about 2000 b.c. of the existence of the pure proto- 
Egyptian type among a people wearing their hair in the same 
fuzzy mop as the Beja of the present day on the eastern border 
of Egypt. Among the wall paintings of the 12th Dynasty in the 
tombs at Meir (A. M. Blackman, The Rock Tombs of Meir, vol. 
ii., PI xxx., London, 1915), is one that undoubtedly represents a 
Beja. The long thin figure and limbs, with broad chest, narrow 


Hanks and retracted abdomen, are no doubt conventional and 
exaggerated representations of the characters of the lean pastoral 
desert men as they appeared to the agricultural Egyptians, ^but 
there can be no criticism of the splendid naturalism of the lined 
face, the thin pointed nose and the mop of hair projecting over 
the forehead and standing out stiffly over the whole head to the 
nape of the neck. The beard is the usual chin tuft of the Beja 
tribes, and comparison with modem Beni Amer clinches the 
identity of the two peoples, living in the same desert area but 
separated by 4,000 years. Confirmatory evidence of the proto- 
Egyptian characters of the inhabitants of the eastern desert and 
of their civilization is offered by the discovery by G. W. Murray 
of a burial of late pre-dynastic date, with characteristic grave 
goods, near Ras Samadi on the Red Sea Coast, In lat. 24 0 59' N. 

( Man 1923, Si). The skull accorded wel! with those of the pre- 
dynastic Egyptians. 

The desert must indeed be regarded as a reservoir not only 
of early archaic physical types no longer preserved in the richer 
Nile lands but also of ancient ideas and appliances, e.g. 9 the 
camel stick of the Ma’aza of the Eastern Desert is no other than 
the Uas sceptre of ancient Egypt applied to a new use. 

The Arab Element. — -The Arab conquest, which politically 
altered the whole history of Egypt, had no appreciable influence 
on the physique of its inhabitants. While in part this may be due 
to a certain physical resemblance between Arabian and Egyptian 
the numerical inferiority of the conquerors must be held to be 
the determining cause. The nature of the invasion may be best 
illustrated by considering the history of the Juhalna (Sudanese, 
Guhayna). The tribesmen took a prominent part in breaking 
the power of the Christian kingdom of Nubia; yet in spite of 
their Importance in the past, at the present day few groups that 
may fairly be called Arabs exist except in association with the 
desert. Such are the fisher folk of Lake Menzaleh, who trace 
their origin to Sinai; the Harabi of the Fayum, extending into 
the Tripolitan desert, still pastoral nomads; the Auiad All of the 
Behera district of the Delta, no longer nomads; and the prac- 
tically sedentary Howeitat of Matarieh; all dolichocephals or low 
brachycephals. In the Eastern Desert the only important Arab 
tribe is the Ma’aza, about whom very little is known, described 
by Chantre (. Recherches Anthropologiqms en Egypte? Lyon, 
1904), as short dolichocephals. 

Besides these more or less well-defined groups there is in upper 
Egypt a small number of people, generally mobile In their habits, 
living along the edge of the cultivation. These folk generally 
keep goats and often own a few palm trees, and formerly may 
have been of more importance as charcoal burners. Somewhat 
in the position of gypsies in England fifty years ago, they are 
generally unpopular with the fellakin , on whom they levy a cer- 
tain amount of blackmail. Such groups as the Bill, near Baliana, 
and the Aleiqat, of whom there are a considerable number near 
Qus, do not come into this category. 

In Sinai, with a total population of some 10,000, the chief 
tribes are the Howeitat, the Tiyaha and Terabin, in the North; 
in the South the Tawara (£e., the people of Tor), who include 
the Aleiqat, the Sawalha and Muzeina. 

The Modem Egyptian.— Passing to the fellakin , the modem 
Egyptian, the most important of the numerous studies that have 
been made are those of C. S. Myers (“Contributions to Egyptian 
Anthropology,” in vols. xxxv., xxxvi, and xxxviii. of the Journal 
of the Royal Anthropological Institute) and of J. R. Craig 
(“Anthropometry of Modern Egyptians,” Biometrika , vol. viii t 
1911). Omitting the province of Aswan and the town dwellers, 
these papers, which must be regarded as complementary, indicate 
that the Egyptian peasant has a stature of approximately 65-Jin., 
showing no sharp division between Upper and Lower Egypt; he 
is longheaded, with a cephalic index of about 75, the cephalic 
Index— again omitting Aswan— being about a unit higher in Lower 
than in Upper Egypt. There is no evidence that the natives of 
various provinces differ in variability, nor is it possible to resolve 
distribution curves, whether of measurements or indices, into 
components corresponding to hypothetical underlying ethnic 
types, though it seems that passing fjrotn Lower to Upper Egypt 
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eye and skin colour darken and the proportion of unusually broad in cities, at least among the poorer class, and may be equally 
noses increases as does the frequency of spiral and crisp hair, common among the Fellahin Both long antedate Islam, jdrcum- 
all evidences of increased though still well diluted negro blood in cision being represented in a tomb of the pyramid age at Saqqara, 
the population. while clitoridectomy or a similar operation is alluded to by Strabo 

The position of the Copts (the Christian population of the — Circumcidunt etiam mares et foe minus excidunt. 
present day, and therefore with insignificant exceptions the de- Survivals from Ancient Egypt. — One of the most interest- 
scendants of the Egyptians who refused to relinquish their faith ing features of present day Egypt is the persistence in popular be- 
at the Conquest or during the succeeding centuries) is particu- lief of ideas traceable to ancient Egypt, especially intricate cere- 
larly interesting. The observations available refer to Coptic monies connected with mourning, the survival of the belief in ka 

peasants, not town dwellers, and 7 — or double, the persistence of a ceremony in which a sacred boat 

so far as these go the remark h takes a prominent part, and the superstitions connected with par- 

commonly made by Europeans / y ticular days in the calendar. The boat ceremonies are particularly 

that they can distinguish at sight ^ \ Pjb important, since these exist widely in Asia outside the Near East 

between Muslim and Copt is not (e g , in Ceylon) and it seems probable that their distribution has 

borne out. No significant devla- j '■ ‘v* '*Vv 7 v ! been to a considerable extent brought about from Egypt by the 

tion from the general Muslim j ^ ■; JV ■■ ’ spread of Islam. Nearly 20 years ago the writer observed a 

population is found as regards ", ' full-sized river boat suspended in a tree outside Luxor; enquiries 

head measurements or facial ; ~ showed that once a year this was placed in a cart, filled with cfaii- 

characteristics, though the nose is y X dren and dragged round the fields. Actually there are three boat 

slightly less broad and the lip tr"'-" processions every year in Luxor, the most important being ob- 

slightly thinner, with eye and skin ; \ served in honour of Abul Heggag, the patron saint of Luxor 

colour a trifle lighter. Thus, diag- \ The substitution of Amon and his sacred barque by Abu’l Heggag 

nosis at sight between Copt and ^ v -r — and his Nile boat is suggested by the popular belief at Karnak 

Muslim, if really practicable, can- that on certain nights the golden boat of Amon may still be seen 

not rest on easily defined physical to emerge from the waters of the sacred lake, steered, as of old, 

characteristics but must be at- by the Pharoah. 

tributed to such other factors as * ^ 1 The calendar customs are a striking example of how beliefs 

gait, dress, etc. ° F N0RTHERfJ BAPT,ST C0H ‘ attached to a particular day may last for over 3,000 years, per- 

The measurements and photo- A native of Belgian congo sisting through a complete change in the mode of reckoning time, 

graphs of natives of Kharga Oasis Of powerful physique and expert as well as the introduction of new beliefs. The Sallier papyrus, 

published by Hrdlicka (The Na~ which dates from the time of Rameses II. or possibly his successor, 

lives of Kharga Oasis, Egypt , gives an account of the lucky and unlucky days in the year, and 

Washington, 1912) show that its inhabitants are Egyptians, differ- describes in some detail the quality of the good and bad luck, with 
ing in no essentials from the inhabitants of the Nile Valley. The instructions for behaviour on each of these days. It may first be 
inhabitants of Siwa speak a Berber dialect, akin to Tuareg, with noted that the five epagomenal days of the old Egyptian year 
many Arabic loan words, some so profoundly modified that their were unlucky. In modem Egypt the epagomenal days are still 
origin is not immediately apparent. Jaghbub (Jarabub), in Italian observed to the extent that neither sowing nor planting should 
territory, is believed to have been uninhabited before its oceupa- be undertaken, maxes and cattle should not be covered lest their 
tion by the Senussi, whose capital it now is. offspring be misshapen, and it is even believed that children begot- 

Disposition of the Fellahin.— Difficult as it is to sum up the ten during these days will show some abnormality. A still more 
temperament or disposition of a, people it is probably true to say interesting example perhaps is that afforded by a day near the end 
that the fellahin are in the main good natured, cheerful and excit- of the old Egyptian month of Choiak; the Sallier Papyrus marks 
able, genuinely religious but not generally fanatical, though cer- the 26th of this month as most unlucky, and of this day it is writ- 
tain centres such as Tanta have a bad reputation in this respect, ten, “Do not eat fish. Those residing in the midst of Tattu turn 
They are liable to occasional bursts of ferocity (such as distin- themselves into the fish An.” The mythological allusion cannot 
guished the rioting of 1919), and inter-village enmities, leading be explained, but the modern popular calendar, such as is hawked 
to fights with iron-shod staves, were formerly fierce and per- about the Bazaars, notes that on the nth of Moharram (corre- 
sistent. Nothing approaching an adequate account of the beliefs spending to the 26th day of the Coptic month Kyhak) “the 
and customs of the fellahin has yet been written, for Lane’s eating of pigeons is liked, that of fish disliked.” 

Modern Egyptians, first published in 1836 before western in- The Beja Tribes of Egypt. — Of the Beja tribes of the eastern 
fiuence had contaminated Egyptian habits and modes of thought, desert the Ababda ( q.v .) fall wholly within Egyptian territory; 
though giving an invaluable account of Cairene life and manners the Bisharin extend some 80 miles south of the boundary and 
cannot be held to apply except in somewhat general terms to the occupy a strip of territory stretching along the right bank of the 
habits and beliefs of the peasants, which even preliminary inquiry Atbara. While the physical characters of both tribes have been 
will show to vary not only from those of the towns but as between studied by E. Chantre ( Recherches Anthropologiques en Egypte, 
Upper and Lower Egypt. Meanwhile the work of Miss Winifred Lyons, 1904) and the mode of life of the Bisharin described by 
Blackman {The Fellahin of Upper Egypt, 1927) avowedly only a Linant de Bellefonds (L’Etbaye, 1858), two recent papers by 
preliminary account, contains much useful information. G. W. Murray (“The Ababda,” vol. liii., 1923, and 

Tattoo, etc.— -Tattooing fs the most obvious, common and “The Northern Beja,” vol IviL, 1927) constitute 'by far the 
widespread method of bodily enhancement and mutilation. Lane most valuable account of these people. The Ababda inhabit the 
mentions the simpler designs — dots, lines and circles — common eastern desert from the Sudan frontier to north of the Kena- 
in women and refers to the “extremely displeasing” habit of the Kuseir road, and there are isolated colonies along the edge of the 
women of Upper Egypt of discolouring their lips with tattoo, cultivation from Assiut to Korosko. In the time of Bruce their 
€. S. Myers (“Contributions to Egyptian Anthropology, Tat- southern range was limited by the ’Atawna (Arabs) who have 
tuing” J.R.A 1 ., vol. xxxiii., 1903) found that of about 400 male now vanished from the desert. Earlier yet Makrisi records the 
subjects nearly 100 were tattooed, the designs falling into two Bell (Bill) a tribe of which scattered groups still exist along the 
main classes, namely sirfiple, generally geometrical, designs, and edge of the cultivation— as being in possession of parts of the 
pictorial representations, e.g., the faqade of a mosque or the desert now belonging to the Ababda. The desert Ababda inter- 
Persian lion with sword. Local examples of the type prevailing marry with the Bisharin, and those settled in the Nile Valley with 
throughout North Africa form the first class while the latter are the Fellahin, but they do not appear to intermarry with any 
derived from eastern sources. Circumcision is universal; clitori- Arab tribes still carrying the desert tradition. Like other Beja 
dectomy, though far less recognized by Europeans, is customary tribes the Ababda wear the dirwa, the shock head-dress of hair 
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besmeaied with mutton fat, though this custom is gradually dying 
oui. Unlike their Beja neighbours to the south the Ababda speak 
Arabic, but coloured by Bedauye ( To-Bedawi ) words, while 
transposition of consonants — a Hamitic rather than a Semitic 
feature — often occurs 

In physique the ^Ababda resemble the Beni Amer, and there- 
fore the predynastic Egyptians, i.e., they are longheaded with a 
cephalic index of 73-6 and a stature of 1*63 metres. The Bisharin 
on the other hand present two types, those of the Red Sea coast 
with a cephalic index of 74-7, and those living inland with a 
cephalic index of 78 4, the latter substantially identical with the 
index given by Chantre, presumably derived from individuals 
living in or near the Nile Valley. (Murray, op cit.) 

Tripoli.—- Westwards beyond the Egyptian frontier knowledge 
of the physical anthropology of Tripoli is but slight. At the ex- 
treme west of Italian territory, i.e., in the area surrounding Trip- 
oli city, the systematic observations of Bertholon and Chantre 
show that the population is predominantly long-headed and of 
rather low stature (below i-65fm ) but there is an island of high 
bmchycephaly in the immediate area of Bu Ajilat, though these 
brachycephals exhibit no marked departure from the general low 
stature of the area. Throughout the rest of Tripoli but few ob- 
servations have been made, certainly not enough to permit of any 
connected anthropological history or description of the country. 
The observations of the late Oric Bates at Mersa Matruh, not far 
east of the Egyptian frontier (“Archaic Burials at Marsa Matruh” 
Ancient Egypt , 1915, Part IV., p. 158) suggest that at a period 
possibly as remote as that of the pyramid builders the population 
of the coastal plain was not unlike that of the proto-Egyptians, 
and presumably a people of some such type long continued to 
form the basis of the population of the coastal plain. Evidence 
such as that afforded by the ram of Bu Hamama (in Algiers) 
crowned with the sun-disk and uraei, as well as the presence of the 
sun-disk on Carthaginian coins, indicates the very considerable 
cultural influence exercised by Egypt along the north African 
littoral in late dynastic times, but so far there is no direct evidence 
of Egyptian influence on the physical anthropology of the coun- 
try. Nor is there any knowledge in this sense of the effect of the 
Roman occupation. Herodotus, however, describes the Libyans 
east of Lake Tritonis, i.e., the inhabitants of Tripoli, as nomadic 
and thus differing from the settled agricultural peoples of what 
is now predominantly Algeria, although it is clear that many of 
these people were in fact no more than semi-nomadic ; the Nasa- 
mones for instance with their main settlements on the Syrtic 
shore, left their herds in summer and went up to Aujila for the 
date harvest, just as some “nomad” Arab tribes of the present 
day sow their crop in the oases in the autumn, leading a more or 
less wandering life until the spring. 

Apart from the littoral belt the greater portion of Tripoli is 
desert or poor steppe, for the most part with an annual rainfall 
varying from three to less than ten inches, such a country can 
never have been densely populated or have offered any great 
temptation to highly civilized folk. The position is different with 
regard to nomads or semi-nomads; here is a sparsely inhabited 
area which could scarcely fail to attract the Arab tribes that 
poured into north Africa after the conquest of Egypt under the 
Khalif Omar, and again in the eleventh century when, in 1048, 
the Wazir of the Fatimid Khalif Mustansir launched a number 
of the nomad tribes of Upper Egypt, including the Beni Halal, 
against his master’s orthodox vassals of the northern African 
States. Each man was given a camel and a gold piece on condi- 
tion that he would settle in Maghreb, with the result that within 
two years Cyrenaica had been pillaged and Kairwan captured. 
But the western movement of the Hilali invasion did not stop 
here, for while the majority of the Beni Hilal settled in Tripoli 
and Tunis, and the Athbej passed into what is now Algeria, as far 
as the Aures mountains and the river Zab, the Makil pressed 
westwards as far as the high plateau of Morocco-Algeria. Be- 
neath this flood the Berber tongue largely disappeared, and except 
among the Beni M’zab, the Abadite schism was almost wiped out. 

At the present day the population of the coastal plain may for 
practical purposes be regarded as Arab, and since with the excep- 


tion of the towns and the oases of the far south the coastal 
plain — never more than 20 miles in width and generally less than 
this— constitutes almost the whole of the available territory suit- 
able for agriculture, the Arab tribes of this area form the pre- 
dominant factor in the population of the country. Of these tribes 
the Awiad Ali may be taken as the type. Extending from the 
outskirts of Alexandria to the TjY’,: jrhccd of Tobruk they 
grow a considerable amount of barley, ana (at any rate before 
World War I) possessed horses, sheep and camels, the latter con- 
stituting their main wealth. Predominantly sedentary, and horse- 
men rather than camel-men, they yet live in tents. Their tribal 
crcamzation is into sections and divisions as among the Arabs 

me Sue ir, whom (e.g., the Kababish) they closely resemble 
physically to judge from the measurements given by Chantre 
But not all the folk who have been described as Tripolitan Arabs 
are long-headed; an examination by Mochi (“Presentazione di 
cranii d’indigeni di Tripoli” Archiv. per VAntrop. e la* Etnol., 
Florence XL, 1912, p. 381) of the skulls from Tripoli in the 
National Museum at Florence indicates that they contain at least 
one hyperbrachy cephalic group. Remarkable as is this fact, its 
significance becomes dear in the light of a 'series of skulls de- 
scribed by Giuffrida Ruggeri (“I Crani Egiziani anti chi e Arabo- 
Egiziani dell’ Universita di Napoli,” Atti della Societa Romana 
di Antropologia > XV., 1910, pp. 112 et seq .) from an ancient Arab 
cemetery at Abassieh near Cairo, with an average cranial index 
(13) of 85-3. The significance of these skulls and their relation 
to definite areas of round-headedness in Tripoli has been studied 
by Seligman (“The Physical Character of the Arabs,” J R. A. I , 
vol. xlvii., 1907), who points out that their characters indicate 
that the Abassieh skulls belonged to natives of Southern Arabia, 
that brachycephaly prevails both in southern Arabia and in the 
Levant, and that both these areas have contributed to the popula- 
tion of North Africa. 

Barbary (Tunis, Algeria, Morocco).-— Tunis, Algeria and 
Morocco, are but artificial political divisions of one natural area, 
which from the anthropological as well as the geographical aspect 
might still be called by its old name of Barbary. Its inhabitants, 
the Berbers, are commonly regarded as aborigines, and apart 
from immigrant stocks this seems to be true as far back as the 
end of the palaeolithic period. The physical anthropology of the 
natives of Eastern Tripoli, Tunisia and Algeria, has been ex- 
haustively studied by Bertholon and Chantre ( Recherches an - 
thropologiques dans la Berberie Orientate Tripolitaine, Tunisie, 
Algerie. Lyon, 1912). The following facts give a rough idea of 
the progressive weakening of Arab influence, passing from East 
to West, and the physical characteristics of the three main groups 
generally recognized. 

In Tunis, with a total Islamic population of something over 
two millions, there are about half a million Berberized Arabs and 
less than 100,000 Berbers, forming for the most part two isolated 
masses, the Matmata in the far south in the neighbourhood of 
Jebel Nefusa, and a group mainly of the Ababdite (Kharijite) 
heresy in the island of Jerba. Passing westwards to Algeria there 
are pure Berber groups in the Kabyle hills and in the Aures 
mountains. Apart from these two areas the remainder of the 
province of Constantine may be regarded as inhabited by Arab- 
ized Berbers except for a few Arab coastal areas. Numerically 
some 75% of the inhabitants of the province may be regarded as 
Berber or Berber-speaking, the remainder Arabs or partially Ber- 
berized Arabs. In the department of Algiers Arabs mixed with 
Arabized Berbers preponderate, while in Oran the Arab element 
is frankly dominant. In Morocco on the contrary the Berbers 
are not only in great numerical majority but socially form by 
far the most important groups. Here it is calculated that not 
more than five per cent of the population are Arabs, with per- 
haps another five of Berberized Arabs, the remainder of the pop- 
ulation being fairly equally divided into pure Berbers and Ber- 
bers with a tinge of Arab influence. Nothing would be gained by 
attempting to enumerate the “Berber” and “Arab” tribes of 
Morocco. Westermarck (The Moorish Conception of Holiness, 
Helsingfors, 1916) divides the Berbers into five groups: — (1) the 
Ruafa — the Berbers of the Rif — whose country extends along the 
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Mediterranean coast from the neighbourhood of Tetuan to the 
Algerian frontier; (2) the Beraber, who inhabit the mountain 
regions of Central Morocco and the eastern portion of the Great 
Atlas; (3) the Shleuh, inhabiting the western part of this range, 
and to the south of it in the province of Sus a territory with an 
eastern frontier running from Demnat in a south-easterly direc- 
tion and a northern frontier uniting Demnat with Mogador on the 
Atlantic coast, following more or less closely the foot of the 
mountains; (4) the Dra £ a, who inhabit the valley of the Wad 
Dra f a in the extreme south of Morocco; (5) various tribes 
living in the neighbourhood of Ujda, in the north-east of the 
country. The so-called “Arabs” are the Jebala, the mountain- 
dwelling tribes of Northern Morocco, with their centre in the 
area between the Rif and Fez and extending westwards of the 
latter. 

Physical Characteristics of the Berbers, — Morocco, is 
from the standpoint of physical anthropology for the most part 
unexplored. Three physical types of Berber are, however, generally 
recognized: (1) tall men, with a stature of about 1*70211 , dolicho- 
cephalic, with strongly marked supraorbital ridges, the face long, 
tending to oval, the cheek bones by no means prominent, nose 
long and narrow, chin square and rather scant beard. This type 
appears to form perhaps half the population of Tunisia and is 
widespread in Algeria. (2) The second type is short, with a stature 
of about i*63m., longheaded, with a prominent occiput so that 
the head when viewed from above is distinctly pentagonal; the 
face is short and broad, the cheek bones well developed, the nose 
tends to be broad, the chin prominent and often well bearded, the 
lips full. This type is to be found in the mountains of central 
Tunisia, in the neighbourhood of Gabes and of Algiers, in the 
south of Algeria, as well as all over Morocco. It seems to be gen- 
erally accepted that the skulls found in the megalithic monu- 
ments of this part of Africa belong to one or other of these types. 
(3) The third group is of moderate stature, 1*6401. to 1*6501., and 
brachy cephalic. The face is broad and short, the forehead round 
( bombe ), nose short and broad. This type is specially present in 
the Island of Jerba and in the oasis of M’zab; it is also found in 
the Mils to the south of the Gulf of Gabes, western Tripoli, and 
on the Algerian littoral, as well as among the Kabyles and the 
inhabitants of the Aures hill. Many of the M’zab have a skin so 
pale that they bum wheaten colour rather than brown in the sun. 

While the number of the blonde Berbers certainly varies lo- 
cally and their proportion has no doubt often been exaggerated (at 
least in Algeria), a competent anthropologist, the late Anthony 
Wilkin, specially studying the problem, has recorded that of the 
observed population of El Arbaa fully 20% were “fair men” 
(Among the Berbers of Algeria , 1900, p. 77). Good observers 
always lay stress on the essentially white quality of the skin of 
the pure Berber tribes. The origin of tMs blonde element has 
been much discussed; it is no doubt foreign — presumably Nordic, 
with perhaps Alpine admixture — and it existed in Libya as long 
ago as the New Empire, as is shown by contemporary paintings 
in Egyptian tombs. 

Cultural Characteristics of the Berbers,— On the psychical 
side some of the main Berber characteristics can perhaps be best 
appreciated by contrasting them with those of the Arab; more- 
over such a comparison is particularly useful since apart from the 
Nile Valley it in some sense embodies an epitome of the history 
for some 1,200 years of the whole of North Africa. 

The Berber is essentially an agriculturist, with a passionate love 
of the soil upon wMch he has been bom, though a keen trader, 
often willing to take service abroad but always anxious to return 
to his village in Ms old age or when he has amassed a competence. 
He is a stem fighter, often a determined brigand and in religious 
matters a bom sceptic, while Ms strong democratic tendencies are 
indicated by Ms social organization in wMch leadersMp is usually 
a matter of election, though raiding and war may give real author- 
ity to individual strong men which may to a limited extent pass 
to their descendants. In contrast, the Arab is typically a nomad 
pastoralist, whose attitude to agriculture is mirrored in the proverb 
that shame enters with the plough, a poor worker, whose real 
courage is less likely to be shown when raiding than on a point 


of honour or as an expression of his religious faith. Moreover, 
Arab society is essentially aristocratic; the Arab is, and always 
has been, ruled by hereditary leaders, and his struggles when he 
does revolt are spasmodic, and directed against the individual 
rather than the system With tMs aristocratic and religious bias 
there exists a strong contempt not only for the stranger but for 
Muslims of other sects, and here again he stands in strong con- 
trast to the Berber These contrasts are of course not absolute; 
there are nomad Berbers, and many sedentary Arabs; some Ber- 
bers become really good Mohammedans, though generally there is 
much truth in the epigram that the Berber is not a Mohammedan 
but only thinks he is. Moreover, in the West, i.e., in Algiers and 
Morocco, there is always the difficulty of knowing whether a given 
people not obviously Berber or Arab should be regarded as 
Arabized Berbers or Berberized Arabs. Here social organization 
and history rather than language seem to be the best guides. 

Political and Social Organisation of the Berbers.— In 
spite of the religious and cultural influence of Islam the social or- 
ganization of the Berbers differs in every essential from that of 
the Arabs. The following outline (see Maclver and Wilkins, Libyan 
Notes, London, 1901), in principle valid throughout Barbary, 
applies specifically to the Kabyle Hills. The Berbers are typically 
Mllmen, living in isolated villages, formerly often well fortified or 
with a central citadel, and, while possessing flocks and herds 
wMch in particular instances may regulate their mode of life, 
are essentially skilled agriculturists, who have long practised irri- 
gation and are quick to take advantage of every scrap of cultiv- 
able ground in the difficult and often sterile hills among which 
they live. 

The unit of government is the village, each possessing complete 
autonomy. A number of villages form the tribe, the connection 
being administrative and not regulated by kinship. A union of 
several such tribes may be termed a Confederation; the bond is 
looser than in the lower federative grade and the confederation 
never interferes in the affairs of its tribes unless directly appealed 
to or when vitally necessary. In time of war a head is appointed 
for each of the tribes and for the confederation. The tribe has 
deliberative and administrative duties, such as the determination 
of questions of peace and war, the making of roads, and manages 
tribal property such as mosques, tombs of saints, and educational 
establishments ; it is concerned with the levying of taxes necessary 
for these purposes, and may act as arbiter between villages. A 
general assembly of the tribe is almost unknown, its affairs being 
managed by a deputation of the chief men from each of the vil- 
lages composing it. 

Every village is brought into contact with its neighbours by 
means of its sof, of which there are always two, the term signify- 
ing a group whose members covenant to render mutual aid to one 
another in cases of necessity. In each village the two sof are 
in some sense opposed, and each sof will be allied with similar 
fraternities in neighbouring villages, the ramifications of the sof 
organization extending through entire districts. WitMn the village 
the members of each sof are united by the closest bonds, the obli- 
gations ranking above all personal interests and even ties of 
kinship. Nevertheless, though loyal to Ms sof while he is a 
member of it, the Kabyle thinks little of transferring his alle- 
giance from one sof to another if he tMnks he will gain thereby, 
and outside the village the members of a sof though willing to 
assist their fellows with provisions and even with money would 
expect to be paid for any active armed assistance they might 
give. The funds of the sof are raised by subscription from mem- 
bers and are administered by the heads of the organization, usually 
men of powerful families and of private wealth, who may dis- 
burse considerable sums on secret services without rendering 
account to the members. 

Within the village affairs are controlled by the jemda, the gen- 
eral assembly of the citizens, of wMch every adult man is a mem- 
ber though in practice only the old men and heads of families 
exercise the right to speak. Nothing wMch concerns the welfare 
of the village escapes the control of the jemda — it exercises 
judicial authority, makes laws, levies taxes and administers the 
public property. Decisions are not taken by a majority of votes 
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introduction of Islam In the south, although the negro has given Murle, with perhaps further north and nearer the Nile the Beir 


name to me budan {Buad el-buaan, the Land of the Blacks 
of mediaeval Arab authors) and has excited the greatest interest 
from mediaeval times onwards, yet adequate knowledge is lacking 
of the habits, customs and religion of any one tribe. 

The tribes of the Northern area belong to two great families, 
(a) Hamite, and ( b ) Arab. The Hamites proper include the 
group of tribes known historically as the Beja (q.v.) inhabiting 
the Red Sea Province and outside the Angio-Egypiian Sudan ex- 
tending into Eritrea. Less purely Hamitic, but none the less to 
be classed as Hamites, are the inhabitants of Nubia, commonly 
called Berberines or Barabra (g.v.), for, in spite of much negro 
blood and a language which is commonly regarded as negro, his- 
tory indicates that fundamentally they are of Hamitic origin, 
while their civilization is not and seems never to have been negro 
in character. (See Arabs; Barabra; Beja.) 

_ ^The true negro undoubtedly represents one of the most prim- 
itive of the African stocks. His main physical characteristics are 
tall stature, a “black” skin, woolly hair and moderate dolicho- 
cephaly, a flat broad nose and thick and often everted lips, 
prominent cheekbones and a varying degree of prognathism. With 
these qualities there go certain cultural characteristics. Such true 
negroes are found in the far western Sudan and the Guinea Coast, 
but hardly in the valleys of the Nile or of its affluents where as 
far as many of its most characteristic groups are concerned there 
is evidence of old Hamitic mixture. It is indeed scarcely possible 
to go further than this at the present time. In a classification 
proposed by Westermann, based on linguistic criteria, the term 
Nilotic is used in a sense so wide that it seems to signify no more 
than related to the Nile valley, but within it three groups are con- 
stituted, “High,” “Middle” and “Low” Nilotic, which in part at 
least may be natural. 

1. The High Nilotic group, comprising Mittu, Madi, Abukaya, 
Abaka, Luba, Wira, Lendu and Moru. 

2. The Middle Nilotic group, comprising Shilluk, Anuak, Beir, 
Jur, Belanda and many of the peoples of Eastern Uganda, the 
Acholi, Lango (q.v.), Aturu and Jaluc. 

3. The Low Nilotic group, comprising Dinka and Nuer. 

This classification, though of wider geographical scope, em- 
braces the whole of the Anglo-Egyptian Sudan, but the Bari with 
their numerous constituent “sub-tribes” are not mentioned, nor 
are the Lotuko-speaking tribes. Westermann places the former in 
His Nilotic-Hamitic group, i.e. with the Masai, Turkana, etc. to 
which the Lotuko-speaking tribes may also be assigned. For 
descriptive purposes, the following scheme is proposed: 

A. Tall “black” dolichocephals, comprising Dinka, Shilluk, 
Nuer, Anuak, with perhaps some others as yet unclassified. These 
are the^ typical Nilotes of most writers, and in this article the 
term will be confined to this group. The mesaticephalic Acholi 
no doubt arose within this group, which probably also gave origin 
to the Belanda and the (Shilluk-speaking) Jur. 

B. Tail “black” mesaticephals (probably sometimes brachy- 
cephals) comprising some Nuba and probably a number of the 
little-known tribes of Dar-Fung, including the Barun. 

C. Medium statured “black” dolichocephals, comprising the 
Bari (but probably not the majority of the Bari-speaking tribes 
of the west bank), the Lotuko-speaking tribes and perhaps some 
of Westermann’s High Nilotic group. 

D. Short mesaticephals, with skin showing a coppery tinge — 
the Azande — or with blacker skins as the Bongo, Mittu and prob- 
ably a number of the tribes now constituting the Azande nation. 
Knowledge of this group is very limited. 

This classification by no means includes all the tribes of the 
Sudan. Many of the peoples of the Bahr-el-Ghazal Province are 
quite unknown ethnologically, e.g. the Moro, the Kaliko, the 
Bukuru (Babuckur; and the Liggi, and even the relations of such 
important Bari-speaking tribes of the west bank as the Mandari, 
Kuku, Kakuak, Nyangbwara and Fajelu, are far from clear. Nor 
is there any substantial knowledge of the Madi, who in the south 
cross the political boundary into Uganda. In the east, on the 
borders of Uganda and Abyssinia, are groups of unknown tribes, 
some of which may constitute ethnic units, e.g. Didinga, Longarim, 


(Ajiba), all said by J. H. Briberg (unpublished information) to 
speak dialects of one language. The position of the Dongotono is 
obscure, while Driberg considers the Lorwama to be a section of 
Lotuko-speaking Lango. (C G S ) 

Bibliography. — D. Westermann, The SA'R.A T . -p.V N B H A 
MacMichael, Tubes of Northern and < l n. N * lc, (1912); 
Bistory of the Arabs in the Sudan (1922). , Sudan Notes' and Records 
(1918). See also Arabs; Beja; Barbara; Barabra; Nilotes; Bari- 
speaking Tribes; Loatuko, Nuba, The; Hameg; Azande, The 

EAST AFRICA 

The geographical area which is included under this desig- 
nation extends roughly from the north frontier of Kenya Colony 
as far south as the Zambezi, and includes Kenya Colony, the 
Uganda Protectorate, Tanganyika Territory, Myasaland and Por- 
tuguese East Africa. 

We cannot say for certain who were the original inhabitants of 
this vast territory, for as yet our archaeological data are too 
scanty, but a number of tribes preserve in their mythology 
and legends recollections of what may have been a bygone 
autochthonous race. Thus the Akikuyu tell of cannibal dwarfs 
known as Maitoachiana, and both the Nandi and Masai have tra- 
ditions of fantastically shaped ogres with cannibalistic instincts. 
Probably the nomads, who still exist under a variety of names 
wherever the natural conditions permit, represent the earliest in- 
habitants of whom we can have any knowledge. In this area they 
occupy a subordinate, almost a servile position, live by trapping 
and hunting, or by collecting roots and berries, are often shy, 
elusive creatures of the forest, rarely seen, and at other times are 
engaged in what their neighbours consider the menial task of 
blacksmiths, and always dreaded for their knowledge of poisons 
and witchcraft. Excluding these nomads, the races of East Af- 
rica fall into the following groups: (1) Bantu; (2) Nilotic; (3) 
Nilo-Hamitic. The Bantu are subdivided into Lacustrians and 
eastern Bantu. The classification is really linguistic, but happens 
to be sufficiently valid in this case as a cultural criterion. Thus 
by Bantu are meant all those peoples of Africa who use the root 
ntu or some similar word to express human being. Ba- is the plural 
personal prefix of which mu- or omu- is the singular. Thus we 
speak of Mugandq , a Ganda person and Baganda , Ganda people. 
As the prefix is really redundant we shall refer to the Bantu 
tribes without the prefix and speak of Ganda, Nyoro, Swahili and 
so on. 

The history of East Africa is the history of the Hamites, for 
the various groups are differentiated by the degree and nature of 
their Hamitization. The Bantu-speaking peoples are an early mix- 
ture of negroes and Hamites, and a series of later waves from the 
north-east, culminating in the great upheaval of the 16th century, 
of which the Galla expansion under Mohammed Granye and his 
invasion of Abyssinia in 1537 was a symptom, profoundly 
affected East African cultural relations. The Lacustrians were 
further Hamitized and a Hamitic autocracy imposed itself on 
many of the conquered Bantu peoples to the north and west of 
Lake Victoria. The Nilotics or inhabitants of the Nile valley, a 
parallel fusion of negroes and Hamites, with possibly a Semitic 
element added as well, were dispossessed of their tribal terri- 
tories in what is now the south-eastern Sudan and were dispersed 
by invaders from the east. The bulk of them moved northwards 
and became the modem Shilluk, Dinka and allied tribes, but a few 
followed natural lines southwards, and to-day are known as the 
Acholi, Lango, Alur, Jopaluo and Jaluo. The invaders themselves 
were what are often known as “Half-Hamites,” a rather meaning- 
less term to which Nilo-Hamitic is preferable, as they are in fact 
increasingly Hamitized Nilotics. Southern Abyssinia and regions 
round Lake Rudolf have during the last 400 years witnessed 
a perpetual ebb and flow of immigrant peoples, more and more 
Hamitized, who were deflected by the Nile valley and moved 
southwards to populate the highlands of Kenya Colony and Tan- 
ganyika, until gradually the whole area from these highlands to 
the Horn of Africa was filled up with mainly pastoral peoples of 
Hamitic ancestry. This centrifugal movement southwards was 
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only checked by the intervention of western Powers in whose ab- 
sence the process would undoubtedly have continued despite tem- 
porary checks such as the defeat of the Masai at the hands of the 
Bantu Hehe. This wedge of Nilo-Hamitics thrust southwards into 
Bantu areas appropriated the highlands to their pastoral require- 
ments and separated the eastern Bantu from the Lacustrians The 
eastern Bantu were agriculturalists and content with the lower 
highlands and the coastal regions, but under the stress of isola- 
tion came very much under the influence of their Hamitic neigh- 
bours, and though linguistically they remain Bantu they have .as- 
similated many of the characteristic features of Hamitic culture 

The coastal belt and the adjacent islands, including Zanzibar 
and Pemba, are inhabited by the Swahili, whose language is 
morphologically Bantu and who are therefore generally classed 
as such Culturally, however, they are not homogeneous and have 
few Bantu affinities. Since Abdul Malik bin Muriani brought his 
Syrian builders in ad . 659 to found his African kingdom, a suc- 
cession of colonizing waves from Persia and from the Oman es- 
tablished a Mohammedan empire over the whole coastal region 
from the Lamu archipelago to the Zambezi. These immigrants 
brought their own culture, interbred with and assimilated the local 
Bantu at each of their administrative and trading centres. Thus 
was gradually formed the Swahili language, largely Arabic in 
origin, though structurally Bantu; and this was the genesis of 
what are now known as the Swahili people, or more properly the 
Swahili-speaking peoples, a heterogeneous conglomerate of local- 
ized dialects and customs, based on the original Bantu tribes who 
both assimilated the alien Mohammedan culture and incorporated 
in it no inconsiderable portion of their own. There were early 
Chinese voyages to the east coast of Africa, relics of which in 
pottery and coins, have survived on the coast from Lamu south- 
wards. The Mongoloid eye found sporadically throughout this 
area, may also be a survival of Chinese infiltration, .hough other 
explanations are possible. 

The Lacustrian and eastern Bantu meet in Tanganyika Terri- 
tory and gradually the typical Bantu characteristics reassert 
themselves, though now we find a social organization with a more 
pronounced military bias than we encounter farther north. Typ- 
ical of such tribal polities are the Hehe of Tanganyika Territory 
and the Yao of Nyasaiand, whose organization, though much the 
same as that of their neighbours the Anyanja, is more closely 
knit and adapted to the exigencies of war. This may in part be 
due to the influence of the Angoni, an offshoot of the Zulu who 
fought their way north and penetrated as far as the southern 
shores of Lake Victoria. They were finally conquered by the 
Nyamwezi, a tribe also Zuluized and organized for military pur- 
poses, and were permitted to settle in their present homes. The 
Simba appeared on the lower Zambezi in 1540 and triumphing 
over the Portuguese and their African allies pushed north-east 
and succeeded in capturing Mombasa, before they were finally de- 
feated and apparently annihilated near Maiindi. The whole of 
this southern area has for centuries been the battle-ground of 
warring tribes, marching and counter-marching in almost inex- 
tricable confusion, achieving an evanescent eminence and as rap- 
idly fading to comparative insignificance. Consequently there are 
fewer individual characteristics, the distinctions are less clearly cut, 
and their affinities are southern and western rather than northern. 
They belong to the southern Bantu more than to the Lacustrians 
despite the common characteristics which are part of the Bantu 
inheritance as a whole. The Thonga of Portuguese East Africa, 
for instance, very definitely merge into the southern complex and 
in Nyasaiand the Anyanja extend into Rhodesia and come into 
contact with distinct Zambezi affinities. 

In an area so complex and so full of cultural conflict it would 
be difficult to summarize the salient characteristics both briefly 
and adequately. Overlapping between the different groups Is in- 
evitable owing to the diffusion of cultural elements from one to 
the other and emphasizes the impossibility of a rigid classifica- 
tion. A fair picture, however, may be obtained of tribal cultures 
(social organization, mode of life and religious beliefs) by a con- 
cise examination of representative tribes in each group, with allow- 
ance for individual variation from the norm. The nomads require 


separate mention, and the Ganda and Ankole represent the Lacus- 
trians The Nyika group represent the eastern Bantu. The Hehe 
and Angoni represent the fusion of the Lacustrians and the e_ast- 
ern Bantu with their southern influences Lango represent the 
Nilotics and Masai the Nilo-Hamitics 
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WEST AFRICA 

West Africa was inhabited in prehistoric times, ancient stone 
implements being found in Senegal, the Sudan, French Guinea, 
the Ivory Coast, Gold Coast and Nigeria, and sites are frequently 
found in the Sahara in regions now barren, but which no doubt 
anciently enjoyed different climatic conditions North Africa 
was probably peopled by men of Mediterranean race, then by 
Eastern Hamitic people (dark-skinned, fine features, soft hair), 
the modern Berber resulting from their admixture. Later came 
the Jews and Arabs. The Pygmies or Negrilloes, were pushed back 
by negroes from Central Africa, and were established In the area 
lying between the Sahara and the Gulf of Guinea and between 
the Atlantic and Lake Chad. Negrilloes and negroes at first inter- 
bred among themselves, then mixed with Berbers and peoples of 
Hamitic and Semitic stock, thus giving rise to higher grade peoples 
such as the Bomuan, Kanuri, Hausa, Mandingo, Yoruba and 
Ashanti. 

Principal Ethnic Groups.— The following provisory classi- 
fication rests on physical, cultural and institutional data: 

I. White race: Berbers, Fulani 
H. Black race : a) Senegalese-Guinea family 

h) Nigerian Senegalese ,, 

c) Volta „ 

d) Guinea „ 

e) Lower Nigerian „ 

f) Hausa „ 

Social Organization: General. — The social unit is the 
family in the strict sense, and more often the extended family, a 
group occupying the same enclosure whose members are divided 
into classes consisting of parallel generations having equal rights, 
with labour and ownership in common. Several related family 
groups form a village quarter. The distinct and organized dan is 
rare; more easily distinguished is the identity of the tribe and 
sub-tribe. Matriarchy is rare. Marriage is seldom exogamous, 
nearly always patriloca! ; the children are attributed to the father, 
and descent is usually traced in the paternal line. Family author- 
ity devolves upon the father or the patriarch assisted by elders. 
Common ownership of family goods, with individual ownership 
of personal property, is almost universal. Women are usually at 
liberty to dispose of their own property. Succession to the fam- 
ily possessions, of which women form part, is vested sometimes in 
the brother and sometimes in the son of the deceased. On the 
Ivory Coast, in the Upper Volta and Nigeria, a husband allows 
his wife to cohabit with another man, the children belonging to 
him. Marriage between brothers-in-law and sisters-in-law is 
frequent. Personal possessions are heritable in the same way as 
family goods, but frequently men succeed to a man's goods and 
women to a woman's. 

Government. — Many bush peoples (Liberia, Ivory Coast. 
Southern Nigeria) and peoples of the French Sudanese region 
(Gourounsi, Bobo, Lobi, Bariba) live In small independent groups. 
Elsewhere kingdoms have been constituted, very often theocratic 
in character and ruled over by a priest-king or by a king and a 
priest reigning together (Nigeria, Dahomey, French Sudan, Upper 
Volta) and uniting the civil and magico-reiigious power. Ministers 
and councillors assist the sovereign. The Queen-Mother (Gold 
Coast, Nigeria) possesses authority. The heir to the throne is 
often chosen, by an electoral group, from certain families accord- 
ing to local hereditary laws. 
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Religion.— Islam spread, in particular, over Mauritania, Sene- 
gal, the Guineas, the Niger valley, the Hausa country, Bonus and 
Nigeria; elsewhere, there is general belief in a supreme deity, in 
a sky and an earth god, and in inferior gods. Respect is paid to 
ancestors. Gods and ancestors share In the life of the social 
group. Various methods of divination are in vogue to ascertain 
their will. Infraction of certain sacred inhibitions (murder, the 
shedding of blood) are displeasing to the gods and are regarded 
as sins and require compensation and expiation. Family and clan 
cults are found, more rarely tribal cults. Sacrifices, frequently of a 
seasonal character (altars, trees, stones, hills, streams), insure 
fertility and fecundity, there being a dose association between 
magic and religion. The head of the family is the domestic priest, 
and the descendant of the first occupant of the country is the 
priest of the earth. Sacerdotal colleges, male and female, are fre- 
quent (Dahomey, Ashanti, Yoruba). Traces of totemism are 
found in French Sudan, Ashanti, Dahomey, Nigeria. Numerous 
tribal, dan, family, individual, occasional and professional tabus, 
probably of totemic origin, are recorded. 

Belief in witchcraft is general, the sorcerers being supposed to 
be able to change themselves into animals, injuries to the animal 
indicted during the metamorphosis appearing on the sorcerer’s 
body. There are special laws and punishments for sorcery. 

Initiation of members of the social group is by successive de- 
grees in secret ceremonies to adolescents, adults and men of 
full experience. They seclude the grades in the forest or in sacred 
groves. The neophyte is considered to have died and to have been 
reborn with a new personality, and receives instruction (moral, 
religious, technical, aesthetic). His position in the group depends 
on initiation. There are similar but less complicated ceremonies 
for women. 

In Nigeria the king was frequently slain after he had reigned 
for a certain period, or when he grew old (Yoruba, Jukun, Hausa) ; 
the same custom appears to have existed in the French Sudan 
(Mandingo, Dogon). 

Cannibalism and head-hunting have almost disappeared, but 
existed on the Ivory Coast, in Liberia, Dahomey and Nigeria. In 
former times human sacrifices were followed almost everywhere 
by a feast at which the victim was eaten. (H. Lab.) 

SOUTH AFRICA 

The natives of Africa south of the Kunene, Okavango and 
Zambezi rivers fall into three main divisions, known respectively 
as Bushmen, Hottentots and Bantu. These divisions represent 
a series of successive waves of southerly migration by which 
the peopling of the country has been effected. The Bushmen, 
a race of short yellowish-brown nomad hunters, are the earliest 
human inhabitants of South Africa of whom there is any re- 
liable historical record. Recent archaeological research, however, 
has established clearly that they were not the first to occupy 
the country, but are an invading people who superseded the orig- 
inal inhabitants of this part of South Africa, From the 
evidence afforded by their cultural remains it seems likely that at 
a very early time they occupied the hunting grounds of tropical 
East Africa and gradually passed southwards until, when the 
written history of the country begins, they were roaming all 
over the territory south of ’the Zambezi river. 

By this time they were already being encroached upon by the 
Hottentots, who resemble them greatly in racial characters and in 
language, but are a pastoral people with a more complex material 
culture and social organization. The Hottentots seem to have 
sprung out of a mixture of the old Bushman population of East 
Africa with an early migration of Hamites from whom they ob- 
tained their cattle and certain elements of their language. They 
migrated south later than the Bushmen, and after crossing the 
upper waters of the Zambezi passed on to the west coast and 
down to the south coast, where they were found by the first 
Europeans to touch at the Cape. 

The Bantu peoples are the latest of the native inhabitants to 
have entered South Africa, They all speak languages belonging 
to the characteristic Bantu language family of Africa ( see African 
Languages), but in racial characters they vary considerably, 


though certain negro characteristics predominate. They seem to 
have originated as a distinct variety somewhere in the neighbour- 
hood of the Great Lakes and to have migrated South at various 
times between about the 12th and 15th centuries, each of their 
main groups (see below, Principal Groups ) representing a differ- 
ent senes of tribal movements. 

The impacts upon cue another of all these different peoples, and 
the later advance inland from the Cape of the European settlers, 
resulted in a complicated series of wars, migrations and ex- 
terminations, in which the Bushmen and the Hottentots were al- 
most completely broken up, while the 
original distribution and condition of 
the Bantu were profoundly disturbed 
(see South Africa, History). 

Principal Groups.-— At the present 
time the Bushmen are confined to the 
Central and Northern Kalahari and 
^:*ghb rrrmx regions. They are there 
„ r. in the southern portion, 
each speaking its own language (see 
Bushman Languages), but as a result 
of intermixture with the neighbouring 
Bantu peoples they have to a great ex- 
tent lost their purity of race. The Hot- 
tentots were formerly divided into four 
main sections — the Kama, Korana, 
Gonaqua and old Cape Hottentots — but 
of these the only relatively compact 
group to-day are the Nama, who are 
found chiefly in the southern half of 
South-west Africa. The others have 
either died out or completely lost their 
racial entity. The Bantu peoples, on the 
other hand, are still vigorous and power- 
ful, and are increasing in numbers. They are divided into numer- 
ous small tribes which on the basis of cultural and linguistic 
differences, may be classified into the following groups; — 

( a ) Eastern, or Zulu-Xosa, which occupies the coastal region 
East of the Drakenberg mountains and South of the Sabi river. 
This group includes the so-called “Kafirs” of the Transkei (i.e., 
the AmaXosa, AmaMpondo, AmaMpondomisi, and AmaTembu), 
the “Fingoes” of the Cape Province, who are the fugitive 
remnants of tribes broken up in Natal during the great inter- 
tribal wars at the beginning of last century, the Zulu peoples of 
Natal and Zululand, with their offshoot the Matabele (AmaNde- 
bele) of Southern Rhodesia, the AmaSwazi of Swaziland, and the 
BaThonga (AmaTonga) and kindred tribes of Portuguese East 
Africa. 

(b) Central, or Sotho-Chwana. This group occupies the greater 
portion of the interior plain North of the Orange river, and 
includes among many others the BaTauana about the Botletle 
river and Lake Ngami, the BaMangwato of North Bechuanaland, 
the degraded BaKalahari of the Kalahari desert, the BaKuena, 
BaNgwaketse, BaRolong and BaTlaping of Central Bechuana- 
land, the BaHurutse, BaPedi, BaKgafclha and kindred tribes of 
West and Central Transvaal, the BaVenda of the North East 
Transvaal and the celebrated Basuto of Basutoland. 

( c ) The so-called “Mashona” peoples of South Rhodesia, in- 
cluding the BaNyai or BaRoswi and the AbeNanswa immediately 
South of the Zambezi river, the MaKaranga (MaKalanga), 
WaManyika and BaZezuru of Mashonaland and the VaXdau of 
Portuguese East Africa. 

(d) South-western, comprising the OvaHerero and the OvaMbo 
peoples of South West Africa. They are each divided into various 
tribes which between them occupy the northern half of the region 
between the Western fringe of the Kalahari desert and the At- 
lantic ocean. 

Another distinct, though less important, division of the natives 
of South Africa is constituted by the Bergdama (Haukhoin), who 
inhabit the coastal region of South West Africa. Their racial 
history is still far from clear. Physically they are a true negro 
people, yet they are isolated far from others of their kind; they 
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Eve an extreme!/ primitive life, and speak the language of the 
Nainas, to whom they have long been in subjection. 

Social Organization. — Both the Bergdama and the Bushmen 
have very simple forms of social structure Among the Bergdama 
the social units are small, independent local groups, each consist- 
ing of a patriarchal family, together with any relatives who may 
put themselves under the protection of its head, and sometimes 
including a certain number of dependent families who do not feel 
capable of founding a settlement of their own. The Bushmen are 
divided into small hunting bands, each of which owns a definite 
hunting territory over which it wanders and out of which it may 
not venture except with the permission of the neighbouring group. 
Within this territory members of the band are free to go where 
they like. The organization of the band is of the loosest kind. 
There is no chief, but skilled hunters and the older, more ex- 
perienced, men in general have a great influence in directing social 
affairs. . The only other structure of any importance is the family, 
consisting of a man and his wife, or wives, with their dependent 
children. Marriage within the band appears to be forbidden. A 
wife generally joins her husband’s people, although in some of the 
northern tribes the young couple remain with the wife’s parents 
until after the birth of the first child. 

Of the Hottentots the only section whose social organization 
has been studied are the Nama, comprising several tribes, each of 
which has its own territory, name and chief. The tribe, however, 
is not a centralized body, but is made up of a rather loose aggre- 
gation of clans with the chieftainship hereditary in one of them. 
The authority of the chief is slight. The heads of the other clans 
act as his council, and he cannot do much without their co-oper- 
ation. Each clan consists of a number of families claiming descent 
from some remote ancestor in the male line after whom they are 
named, and marriage within the clan is strictly forbidden. Po- 
lygamy was formerly practised, but monogamy is now the rule. 

Among the Bantu peoples considerable variation exists in de- 
tails of social organization, but certain general features prevail. 
Each tribe occupies its own territory under its own chief. His au- 
thority is generally considerable, but his actual power is somewhat 
modified by a council consisting of some of his relatives and the 
more influential heads of families. The family or household group 
is always of great social importance. It is normally polygamous, 
and generally forms a distinct local unit, except among the central 
tribes, where there is a tendency for different household groups 
to collect together in villages. Even here, however, each house- 
hold is distinctly marked off from the rest. Within the household 
each wife has her own hut; and with her children constitutes an 
economic unit with well defined legal rights. Marriage is patrilocal, 
and is legalized by the payment of a bride-price ( lobola ), generally 
in the form of cattle. There exists also an organization of the 
people into clans, which, except in the eastern group, are asso- 
ciated with totemism. Clan exogamy is customary, but does not 
obtain among the Sotho-Chwana tribes. Membership of the clan 
is determined by descent through the father, except among the 
OvaMbo, who are matrilineal people, while the OvaHerero have 
a double system of clans, one set with patrilineal descent, the 
other with matrilineal (see later, General Features of Note). 

Mode of Life. — Levels of culture differ considerably. All the 
Bushmen in their original condition are hunters and collectors. 
They practise neither agriculture nor pastoralism, but derive their 
subsistence entirely from the game they hunt and from the wild 
vegetable foods which the women collect. Their chief hunting 
weapons are the bow and small arrows with detachable poisoned 
points, but they also make use of throwing-sticks, pitfalls, traps 
and snares of all kinds, while the women have pointed digging- 
sticks, which are sometimes weighted with perforated stones. They 
are a nomadic people, confined in the dry season to places well 
supplied with water-holes, but, when the rainy season comes, 
wandering about freely within the limits of their hunting terri- 
tory. Their encampments are temporary, and their dwellings 
crude shelters of rush or reed. The Bergdama on the whole lead 
a similar mode of life, although many of them also keep goats. 

The Hottentots are chiefly a pastoral people, with herds of 
long-horned cattle and flocks of fat-tailed sheep. Sour milk forms 
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a staple element of their diet; and in contrast to -all the Bantu 
except the OvaHerero, it is not the Hottentot men, but the 
women, who do the milking. Hunting also plays an important part 
in their economic life, their methods of hunting and their weapons 
being practically identical with those of the Bushmen. To some 
extent they are also nomadic, as fresh pastures for their herds 
are necessary from time to time. Their encampments, however, 
are less impermanent than those of the Bushmen. They live in 
beehive huts, covered with reed mats, and their settlements are 
arranged in circular form, leaving in the centre an open space in 
which the cattle are collected at night. Their material culture is 
on the whole superior to that of the Bushmen; in particular they 
smelt iron for the manufacture of their implements and weapons, 
while the Bushmen barter with the neighbouring Bantu peoples 
for whatever iron they require. 

With the exception of the OvaHerero who are a purely pastoral 
people, all the Bantu tribes practise both hoe-culture and pas- 
toralism. The eastern tribes are more predominantly pastoral, the 
others more agricultural, but all have this combined means of sub- 
sistence. Each household group has its own cattle and goats, as 
well as its own fields. The cattle are the concern of the men (ex- 
cept among the OvaHerero, where the women do the milking), 
the fields that of the women. The food supply is derived mainly 
from sour milk and from crops of millet and maize, supplemented 
in minor forms by pumpkins, peas, beans, etc., while for meat they 
rely chiefly upon the game hunted by the men. Cattle are never 
slaughtered for food except on ceremonial occasions. The life of 
the people is more or less sedentary. The eastern and south- 
western tribes live in beehive huts of thatch, the central and 
Mashona tribes in circular huts with conical roofs. The settle- 
ment is always arranged on the circular principle already noted 
among the Hottentots. All the industries are essentially domestic, 
practically everything required by the household being made with- 
in it. The one exception is in the case of iron implements and 
weapons, for which there are special workers, who barter their 
products for cattle and grain. 

Religion, Special Features. — In religious beliefs there are 
certain fundamental features which appear to be common to both 
the Bushmen and the Hottentots, but there is also considerable 
variation in several important details All Bushmen pray to the 
moon and other celestial bodies, and have an extensive series of 
myths and legends relating to them. They believe also in certain 
mythical beings, known variously to different tribes as Cagn (the 
mantis), Huwu, Tora, Gauna, etc., who appear to be personifica- 
tions of natural forces, especially those producing the rain, and 
are frequently invoked. These mythi :al beings are credited with 
creative powers, and are met with in various myths of origin. 
From references in their myths and folk-tales it appears that the 
Bushmen have further a well developed system of ritual relating 
to animals and other sources of food, but it is not known in any 
detail what that ritual is or was. There seem also to be certain 
beliefs and practices connected with the spirits of the dead, but 
concerning these the information available is vague. 

The religious cult of the Hottentots seems in general to consist 
mainly in the worship of mythical heroes derived partly from 
animistic beliefs and partly from the personification of the natural 
forces producing rain. In their general attributes these beings, 
chief of whom are Tsui-goab, Heitsi-Eibib and Gaunab, strongly 
resemble those of the Bushmen. The worship of the moon also 
seems to have been prevalent among the Hottentots at one time, 
judging from the records of prayers made to it for food and rain. 
There is further an extensive ritual relating to the cattle, which, as 
the chief source of food, are of paramount importance to the well- 
being of the community; while water, another extremely important 
factor in the economic life of the Hottentots, also plays a part in 
numerous ceremonial performances and taboos. One of the chief 
functions of the medicine-men, as among the Bushmen, is always 
the making of rain. 

Among the Bantu, the religious cult is very largely a strongly 
developed form of ancestor worship. This is primarily a domestic 
cult, each family through its eldest male representative worship- 
ping its ancestors in the male line. On important tribal occasions 
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the chief also prays to Ms ancestors on behalf of the tribe as a 
whole. The ancestors are regard the destiny* of their 

living descendants, and are by means of sacrifices 

offered on ceremonial festivals such as birth and marriage and on 
other special occasions. All the Bantu have also some conception, 
often rather vague, of a power in the universe which is not con- 
nected with the ancestors. This power is often associated with the 
sky, but shows itself most impressively in the phenomena of the 
weather, and hence rain, lightning and thunder are considered its 
manifestations. It is also sometimes looked upon as the creator of 
all things and the moulder of destiny. It is met with under various 
names (such as Tilo among the BaThonga, Unkulunkulu and 
Inkosi among the Zulu, Modimo in the central tribes and Nzarne 
among the OvaMbo), and the beliefs and customs relating to it 
differ considerably from tribe to tribe. There is further an ex- 
tensive ritual relating to agricultural life and to the cattle (the 
OvaHerero have a sacred herd of cattle), while traces of a totemic 
cult are found in all the tribes except the eastern. Magic and 
witchcraft play an extremely important part in the lives of the 
people, and in connection with this shamanism has developed to 
a high degree, so that there are many different kinds of medicine 
men with special functions, such as rain-making, divining, “doctor- 
ing” the crops, purifying the army, healing disease, etc. 

General Features of Note. — In physical appearance there are 
many featmes which readily distinguish the Bushmen from all 
other inhabitants of South Africa, save the Hottentots. They are 
typically short in stature, but not dwarfish. Their limbs are slight 
and finely shaped, the hands and feet being especially small; but 
there is a curious curvature of the spine which gives a great promi- 
nence to the buttocks, where also a great accumulation of fat 
(steatopygia) sometimes occurs in the women. The skin is 
yellowish-brown in colour, and wrinkles very easily. The hair is 
woolly and sparse, commonly very short, and is scattered on the 
head in little tufts, or “peppercorn” fashion. The head is small 
and markedly low in the crown, the face broad, with prominent 
cheek bones, bulging forehead and convex upper lip, the nose 
extremely flat, the eyes narrow and often slightly oblique; fre- 
quently there is no lobe to the ear. In the more northern and 
eastern tribes there is a distinct tendency towards greater stature, 
darker colour and better muscular development, while the head 
and face are longer and higher. These divergent characters are the 
result of intermixture with the neighbouring Bantu peoples. 

The culture of the Bushmen is noted for the highly artistic 
paintings and engravings which they executed on the walls of 
caves and rock-shelters. The subjects portrayed are chiefly ani- 
mals, human beings, hunting, battle and dancing scenes, and the 
representations are remarkable for their fidelity to nature. The 
practice of the art seems to have died out, but it proves a most 
important link in the chain of evidence connecting the Bushmen 
of South Africa with the Palaeolithic cultures of the peoples 
of Europe. 

Of the social customs of the Bushmen, especially those con- 
nected with birth and marriage, little is known. Initiation cere- 
monies at puberty are common to all Bushmen. On reaching her 
first menstrual period a girl is secluded in her hut and has to 
observe various food taboos. In the northern tribes a special 
religious dance, known as the “eland bull” dance, is added in her 
honour. Initiation ceremonies for boys seem to be restricted to 
the northern tribes. The special tribal marks are cut by the medi- 
cine men between the eyebrows of the boys, who are then kept in 
a secluded spot for about a month. During this time they are 
instructed in the lore of the tribe, and religious dances are held 
in which animal masquerades predominate. The Tati Bushmen 
practise circumcision as part of the initiation ceremony, but they 
are the only Bushmen of whom this is known, and have probably 
adopted the custom from the Bechuana among whom they live. 
At death the corpse is usually buried lying on one side with the 
knees drawn up against the breast. The group then removes to 
another site. 

The Hottentots resemble the Bushmen closely in appearance, 
and it is only in certain characters that there are any noticeable 
differences. They are taller than the Bushmen, and have dis- 


tinctly longer and narrower heads. Their skull is also higher and 
the face more prognathous. They have, however, the same promi- 
nent cheek bones, small chin, flat nose and peculiar eyes as the 
Bushmen, while their ears are often also lobeless. Their hair and 
their skin colour are the same as in the Bushmen, and steatopygia 
is often more marked. 

An important feature in their culture is the great prominence 
of the communal meal in their ceremonies. It is a means of cur- 
ing a sick person by aggregating him to the group of those who 
have had the disease and recovered; of introducing young men 
and women to the life of full members 6f the tribe; of bestowing 
on a young mother the solidarity of the group of mothers with 
strong and healthy children; of welcoming a widow, or widower, 
into the group of the widowed, and so giving them a new place in 
the society as a whole. The part water has come to have in their 
ceremonial life because of its extreme value in their economic life 
is also noteworthy. In addition to there being a great annual rain- 
making ceremony, water plays an essential part in many religious 
ceremonies, is endowed with a special protective power in some 
cases, and is considered extremely dangerous in others. Rain, as 
the source of water, is also held sacred, and the natural forces 
producing it are even personified and worshipped. 

The Bergdama are of considerable interest, as they appear to 
be the most primitive negro people known, apart from the Congo 
pygmies. They are of medium height, strong, even coarse, build, 
with long rather thick skulls, prognathous faces, broad noses, very 
dark, even black skin, and all the features typical of the true West 
African negro. What their original language was is not known, for 
they have been so long enslaved by the Hottentots that they have 
completely adopted the Hottentot language. Yet in ceremonial 
their lives appear to have been but little influenced by the Hotten- 
tots, and among them there is found what appears to be a very im- 
portant feature of many Bantu cultures, the sacred fire round 
which the whole life of the society centres. Each little group has 
a sacred fire which must never be allowed to go out, but which 
must be guarded day and night by the chief wife of the patriarch. 
Day by day, when the members of the group go out to seek, for 
food, the head of the group and the old men sit guarding the fire, 
and as long as that is aglow and respected by all, the hunters and 
collectors will find food for the day. All game must be laid by 
the sacred fire, and certain portions of it must be eaten cere- 
monially by the elders of the group. Each kind of berry and root, 
as it ripens, must be brought to the sacred fire before it can be 
eaten. All good, all evil hangs upon the guarding of the fire from 
all impurities, which come from breaches in the regulations as 
laid down in the traditions of the tribe. 

Racially the Bantu peoples present a great variety of types. 
They are fundamentally negro peoples, mixed with Hamitic, ne- 
grillo and other types. The skin is usually less dark, stature 
lower, head less elongated, forehead flatter, prognathism less 
marked, nose generally more prominent and narrower than in the 
true negro. The Hamitic strain often shows itself clearly among 
the Zulu and allied tribes in a relatively narrow nose. The hair 
is uniformly of the ordinary negro type, the skin all shades from 
yellowish-brown to the black of the AmaSwazi, usually a reddish 
ground tint, dark chocolate colour being the prevalent hue. The 
Eastern tribes are on the whole taller and more dolichocephalic 
than the Central, while the South-western tribes are more typically 
negro than the rest. 

The political organization of these peoples is well developed, 
and they have an elaborate system of laws regulating their social 
life. Among the OvaMbo blood revenge Is still practised, but 
among the Central and Eastern tribes the tribal authority is 
supreme. All members of the tribe are regarded as belonging to 
the chief ; an injury to them is, therefore, an injury to him, and 
compensation for death or injury must be paid to him. The Ama- 
Zulu and AmaXosa are renowned as fighting tribes, none of the 
rest being specially war-like; and among the former a strict dis- 
ciplinary system was established by the great chief Chaka, who 
abolished the throwing spear, which is the typical weapon of this 
area, and introduced the short stabbing spear. By this reform he 
forced upon his warriors the necessity of coming to close quarters. 
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and from that time the Zulu became a dominant people and were 
able to found and develop a great military kingdom in South 
East Africa. 

The initiation ceremonies at puberty of the Eastern and Central 
tribes are of some importance. The boys are initiated in groups, 
which are kept secluded in a special “lodge” for about three 
months, during which they are taught their tribal history, the 
moral and religious code of the society and its social etiquette. 
The ceremony itself consists in circumcision, performed by a 
special medicine man. These initiation “schools” are held every 
year in some tribes, in others at intervals of from four to five 
years. In each case the group of initiates is usually given a special 
name by which it is known throughout life. These groups play an 
important part in the tribal organization, and form the nucleus 
of the military system The Zulu do not have initiation schools, 
nor do they practise circumcision, but the system of initiation 
groups has persisted in the formation at regular intervals of mili- 
tary regiments comprising boys of about the same age. Girls are 
also initiated in groups at the time of puberty, and are not con- 
sidered marriageable till they have passed through the ceremony. 

The Central tribes have remains of a tribal totemism. Each 
independent section of the people, which may at one time have 
represented a clan, has a siboko or laudatory name, taken from 
some animal or some natural phenomenon. In former times there 
was a definite ritual connected with the species of animal so used. 
Nowadays, however, the main division of the people is into patri- 
lineal clans, and the possession of a common siboko is no bar to 
marriage. In the Eastern tribes all traces of totemism, if it was 
ever present, have disappeared. They are all divided into clans 
each with its own isibongo (laudatory name) which is generally 
the name of the ancestor from whom the clan is thought to have 
sprung. Marriage between people with the same isibongo is not 
permitted. Very often, however, a clan, will split up, a younger 
branch taking some more immediate ancestor as its isibongo , while 
the older branch preserves the more ancient isibongo, and inter- 
marriage between the two branches is then permissible. 

The GvaHerero clan system is a combination of the patrilineal 
and matrilineal systems. The people are divided in the first place 
into clans with matrilineal descent, called eanda, and then into 
clans with patrilineal descent, called oruzo. Every person belongs 
to the eanda of his mother, and the oruzo of his father. Both the 
eanda and the oruzo are totemic and exogamous. Each of these 
clan divisions has a different function. The eanda is associated 
with economic relationships, so that inheritance is in the female 
line. The religious life, on the other hand, is almost entirely con- 
nected with the oruzo, and is a developed form of ancestor wor- 
ship, so that a man prays always to the ancestors of his father. 
Here again, the sacred fire is very prominent. At the chief’s 
village the ancestors of the chief are worshipped, and represent 
the ancestors of the whole tribe. In addition the sacred fire is 
found in the kraal of each head of a family, lighted, in the first 
instance, from that of the chief. None of these fires must ever 
be allowed to go out. To this fire the women bring the milk each 
night and morning to have it blessed by the kraal head and the 
ancestors. 
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The boundary between Negro Africa and “White” Africa, i.e., 
Egypt and the northern and north-western portions of the con- 
tinent, must be both conventional and provisional The explora- 
tions of Reisner at Kerma in Nubia (br*-.ee.i ->2 third and fourth 
cataracts) and of Garstang at Meroe, have carried Egyptian influ- 
ence so far south in the Nile valley that these sites, although in- 
habited by peoples of mixed culture, must from the archaeologi- 
cal standpoint be referred rather to Egypt than to the Sudan. 

No such line of division exists in the west between the North 
African cultures and those of negro-land; indeed Gautier (“Etudes 
d’ethnographie saharienne,” UAnthropologie, 1907) has shown 
that there is good reason to suppose that the latter has advanced 
perhaps as much as 1,000 km. at the expense of the former, during 
the last 2,000 or 3,000 years. Moreover, Meroe itself does not 
accurately represent the southern limits of the mixed civilization 
to which it has given its name; some 12 mi. south of Khartum on 
the right bank of the Blue Nile are the remains of Soba, a 
Meroitic site, later the capital of the Christian kingdom of ‘Aiwa 
(the Alut of the hieroglyphs), which Meroitic remains have been 
recently discovered 200 mi. south of Khartum. 

Yet Meroe, which lies in the neighbourhood of the 17th par- 
allel of north latitude, may well stand as the main southern 
bastion of Egyptian influence, and the area with which this writer 
will deal is that part of Africa lying south of 16 0 north, which will 
be divided into three provinces, eastern, western and southern. 

The Nile-Congo watershed, a natural feature of geographical 
and ethnic importance, constitutes part of the dividing line be- 
tween the eastern and western areas, which continues northwards 
along the broad ridge of relatively high land that roughly divides 
the territories of the Anglo-Egyptian Sudan from those adminis- 
tered by France. Thus the boundary line somewhat closely follows 
the western confines of Darfur, while south of the Nile-Congo 
watershed it coincides with the boundary between the Belgian 
Congo and British territories to the east, both eastern and western 
provinces being limited to the south by a line roughly following 
the 10th parallel of south latitude. 

THE EASTERN PROVINCE 

Palaeolithic Artifacts. — Here discoveries have so far been 
limited to the Sudan, Uganda, Somaliland and Kenya Colony, while 
surprisingly little is yet known of the early pre-history of even 
these territories. Except possibly in the extreme north, within a 
few miles of Haifa, no- implement of River-drift type is known to 
have been found in the Sudan. This fact may be due to incomplete 
exploration, but is of some significance considering the abundance 
of specimens which have been found on the surface in Egypt and 
Libya, in Somaliland (where H. W. Seton-Karr has collected 
countless specimens of River-drift and Mousterian types), South 
Africa, and recently, in deposits, by Wayland in Uganda, though 
the majority of the implements he discovered are perhaps to be 
associated with the Le Moustier facies rather than that of the 
River-drift. Be this as it may, Wayland has collected Cheliean 
hand-axes in gravels, considered of Pleistocene date, capping 
quartzite hill-tops some 300ft. above the present level of the lake, 
and also implements of a well-developed Mousterian type, includ- 
ing “points, side-scrapers, flake knives, tortoise cores and tortoise 
points,” as well as two typical side-scrapers in a cave under some 
five feet of cave earth. (A. A. Smith and E. J. Wayland, Some 
Primitive Stone Implements from Uganda; Uganda Protectorate, 
Geological Survey Dept., 1923.) 

No typical Mousterian specimens have yet been found in the 
Sudan, but certain specimens collected from two sites, namely, 
Jebel Katul in north-west Kordofan, and Jebel Gule in Dar Fung, 
are considered by the Abbe Breuil to belong to the Mousterian 
period. So far as is known no implements attributable to the latter 
part of the Palaeolithic age have been found anywhere in the East- 
ern Province, certain pygmy implements which will be mentioned 
later being regarded as Neolithic. (C. G. Seiigman, “A Neolithic 
Site in the Anglo-Egyptian Sudan,” J.R.A.L , vol. 40, 1910.) 
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river, there were found bones, including skulls, probably represent- 
ing burials disturbed by flood, and some of these bones are defi- 
nitely fossil. Here the skulls are of more than one type, (1) 
strongly built, dolichocephalic, and, apart from the lower jaw, 
somewhat resembling the Combe Capelle skull, (2) smaller, 
brachyeephalic, represented only by women. The associated in- 
dustry consists of fair-sized flakes, lunates and end-scrapers of ob- 
sidian, ostrich-shell beads and pearl shell pendants, as well as at 
least three types of pottery. Besides the effects of flood this site 
was disturbed some ten years ago, so that the original stratification 
may have become confused and the associated objects be of differ- 
ent ages. 

THE WESTERN PROVINCE 

Palaeolithic Remains. — It is only recently that stone imple- 
ments of River-drift type, and therefore to be regarded provision- 
ally as of Palaeolithic age, have been discovered in West Africa 
In the British Museum there is a series of massive implements of 
Chellean type, consisting of quartz porphyry, which on the surface 
have weathered to the softness of chalk. These come from the 
alluvial deposits of the Bauchi plateau, as do a smaller number 
of implements of Mousterian type of the same mineral, and one 
very steep end-scraper of a more homogenous stone showing no 
surface weathering. (These implements are described by H. J. 
Braunholtz in Occasional Paper No. 4 of the Geological Survey 
of Nigeria.) There is also in the national collection a number of 
short stumpy implements of Drift type of a reddish quartzite, for 
the most part with unworked butt, found on the golf links of 
Accra (Gold Coast). Similar specimens have been found in the 
local gravels, the actual specimens in the museum having appar- 
ently been washed up from the beach. 

Neolithic Age. — Polished axe-heads of ordinary Neolithic 
type are by no means uncommon in West Africa and the Congo 
valley. They are found in Northern Nigeria, especially in the 
Bauchi Plateau gravels, where it is said that they overlap to some 
extent the Drift types. They are, however, of a different stone, 
for the most part of dolerite. In the Gold Coast Colony they are 
found in large numbers, as are perforated quartz discs, while a 
few bossed spheres about 2111. in diameter, of anomalous appear- 
ance and unknown use, have been recovered. A collection of Neo- 
lithic implements from Calabar include stone axes, unusual in that 
they possess a definite tang for baiting. 

Under the title “Tumbakultur” Oswald Menghin ( Anthropos . 
20, 1925) has described a culture characterized by series of im- 
plements, widespread in the Lower Congo area, which he tends to 
approximate, though with difficulty, to the Campignian of Europe. 
Be this as it may, Menghin finds a long series of artifacts passing 
insensibly from implements of coup-de-poing type, Campignian 
pics, flattened ovates of almost laurel-leaf type, to notched and 
roughly cruciform spear of arrowheads, some, though larger and 
coarser, irresistibly recalling the “freak” forms from Breonio in 
Italy. Apart from these, many ground stone axes have been found 
in the Congo area. 

Megalithic Monuments . — Megalithic monuments are distri- 
buted widely in West Africa in the form of stone circles and stand- 
ing stones. In Gambia both classes of monuments have been care- 
fully described by the late Henry Parker in a paper published 
after Ms death (Jour, Roy, Ajith. Inst,, vol. 53, 1923) : — 

“The circles themselves are generally found in groups or clus- 
ters comprising from two to nine, but single circles are met with. 
With one possible exception there are no uncompleted circles, ex- 
cept rhose formed by concentric outer pillars standing round an 
inner circle. . . . The groups of circles are arranged In single 
straight lines; in nearly parallel lines consisting of two, three or 
four circles; or in pairs; but never in triangles or pentagons. 
Many stones are prostrate and . . . almost invariably these 
fallen pillars ... are at least partly buried by the soil . , . Some 
have their upper face almost level with the ground, and as a rule 
the others are half or three-quarters covered by the earth. . . . 
Superficially considered this is the only indication of the age of 
these structures, and . . . it would be of great value if we knew 
the rate of elevation of the soil. Without such knowledge it is 
only possible to draw the conclusion from this evidence that both 


the circles and the menhirs must have been erected many cen- 
turies ago. 

“In addition to the concentric outer pillars, there are several 
instances where the outer pillars are arranged on the eastern side 
of the circle in a straight line, or even in two parallel lines, in a 
north and south direction. Such lines are invariably to the east 
of the circle. . . 

The circles are considered sacred to the Earth Spirit, and cere- 
monies are performed in them to propitiate the latter, as also 
for the protection of the crops. It does not, however, appear that 
Parker excavated in them, and their date and purpose must be left 
for further exploration, though in the light of information received 
on the spot the contents of the circle (human remains, spearheads, 
copper armlets) dug by J. L. Todd and G. B. Wolbach (Man, No. 
96, 1911) suggest that in recent times these monuments were the 
sites of sacrifice for success in warfare. 

In some of the northern villages of the Cross River Division of 
Nigeria, i.e , in the villages of the Akayu, Indem and Atam dis- 
tricts (on the left bank of the Aweyong river) there are stone 
circles, the stones often more or less conical and carved to repre- 
sent the human body from the waist 
upwards. These have been described 
and figured by C. Partridge (Cross River 
Natives, 1905, pp. 268-599); the navel 
is specially prominent, tod cicatrices 
seem to be reproduced. At Agba village 
the circle surrounds an old tree, and the 
grove of the great chief who erected the 
circle. The tree is sacred, and of the 
stones it was said by the ancestors 
“these stones are your forefathers, your 
very great chiefs; every year you must 
sacrifice to them” (p. 271). 

Beads. — In the past, claims of high 
antiquity have been made on behalf of 
the so-called “aggry” beads that have 
been found in West Africa. Yet as stated 
by Sir Hercules Read, with the single 
exception of the necklace to be discussed 
immediately none of these beads shows 
features not to be found in mediaeval 
or later beads from the factories of 
Venice. The necklace, presented to the 
British Museum by L. P. Davies, was ob- 
tained from the grave of “a renowned chief” at Mansu, a town 
on the route from Elmina to Kumasi. It is described in detail in 
Man (1905, 1), 

For present purposes interest centres in some 20 beads of 
crystalline glass, irregular-faceted, and especially one bead of 
crystalline glass moulded like a mulberry. Sir Hercules Read 
writes of these as being in a state of iridescent decay, the surfaces 
being in many cases deeply pitted and presenting exactly the same 
appearance as beads of the same kind from the Mediterranean 
area.^ He points out that the crystalline glass in this necklace is 
identical in appearance with those from the tombs at Kameiros in 
Rhodes, dating from the 6th century, and goes on to suggest, but 
“without insisting too strongly on this point,” that here are “glass 
beads of classical style found for the first time in West Africa, and 
presenting features that in point of date may justifiably be asso- 
ciated with the name and time of the Carthaginian Hanno, a name 
often invoked when objects of indeterminate age are found* on the 
African coast.” 

Though probably not of any great age, reference must be made 
to the soap-stone carvings of human heads or figures (occasionally 
animal figures) found in the ground, sometimes apparently in pits, 
in certain districts of Sierra Leone, where they are used as agri- 
cultural charms. These figures are for the most part roughly 
carved, the work being well within the scope of present-day 
Africans, and Joyce (Man, No. 57, 1905, and No. 40, 1909), points 
out that there is really no reason to see in them— as has been pro- 
posed— evidence of foreign, i.e., Egyptian or Carthaginian in- 
fluence. The objects described by Frobenius from Old Ife (The 
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Voice „ of Africa , 1913, vol. i, chap. 14; “The Archaeological 
Finds ? and Das Unbekannfe Africa , Munich, 1923), the ancient 
capital of the Yoruba, are also probably of no great age , there do 
not seem to be any which the 16th century Benin civilization 
might not have produced. 

. P° ss ibly of about the same date are a number of bronze and 
silver objects, now on deposit in the British Museum, from a 
sandy mound (no doubt a grave) at Tumuni in the Sokoto Prov- 
ince of Northern Nigeria.. Sir Hercules Read holds that they 
exhibit features and analogies which are unusual in negro African 
metal work, pointing to artistic or commercial relationship with 
the culture of the Mediterranean area, doubtless at a period 
remote from, the date of the manufacture of the relics themselves. 

The most important pieces are a bucket with incurved sides and 
lugs, and a barrel-shaped armlet (?) for wear on the bicepital 
region. The lines and casting of both, and the geometrical pat- 
terns tooled on their surfaces, are good and careful work. While 
the find as a tomb-group may date to a.d. 14S0, as suggested by 
H. R. Palmer, yet, as stated by Read, they are of unusual interest 
from the analogies they present with the early Mediterranean cul- 
tures, and we may have here a distant echo of the early art of the 
Bronze age. At the same time there is no reason to think that the 
actual objects are anything but local productions, though they 
may differ from those of more recent date 

THE SOUTHERN PROVINCE 

Palaeolithic Implements.---Artifacts of rude Chellean type, 
often larger than the corresponding implements of western Europe, 
are found over the greater portion of South Africa, nor does there 
seem to be any reason why these should not be regarded as true 
palaeoliths perhaps of an age comparable to those of Europe. One 
of the most satisfactory finds of this order is constituted by a 
considerable number of implements of chalcedony, quartzite, etc., 
exactly similar to types characteristic of the River-drift Period of 
western Europe and Great Britain, associated with and evidently 
forming part of ancient terrace gravels deposited as drifts by the 
Zambezi (in the neighbourhood of Victoria Falls) at a remote 
period. The position of these terrace gravels and surface drifts in 
regard to the Batoka Gorge indicates their real antiquity, since 
they must have been deposited by the river when the latter was 
covering the old valley floor more than 400ft. above its present 
level. Here Henry Balfour excavated several implements from un- 
disturbed gravel deposits at depths varying from 6in. to 2ft., some 
greatly water-worn and heavily patinated. 

Recently A. J. H. Goodwin (“South African Archaeology,” 
Man, 1927, 14, and “Capsian Affinities of S. A. later Stone age 
Culture,” South African Journal of Science , vol. xxii., 1925) has 
summarized South African history on the following lines : — 

The terms Palaeolithic and Neolithic are dropped, the two 
main periods being termed the Earlier Stone age and the Later 
Stone age, Peringuey’s name for the main coup-de-poing culture 
of the Earlier Stone age, the Stellenbosch industry, being retained. 
A second culture, the Victoria West industry, centres round Vic- 
toria West in the south-central Karroo, running north into the Free 
State and west to Nakob on the S.-W. African border; the coup- 
de-poing occurs, but the main implement appears to be a core sim- 
ilar to the European Acheulean tortoise-core, but some Sin. or so 
in length. It is not clear whether core or flake was the desired 
element, but secondarily worked flakes of this industry have not 
been found. The last culture of the Earlier Stone age is that of 
Fauresmith in the Orange Free State, with a flake worked to 
resemble a coup-de-poing as the characteristic tool. 

There is no evidence of the Earlier Stone age developing into 
the Later Stone age, indeed they probably overlapped. The earliest 
industry of the Later Stone age is that of Still bay (near Mossel 
bay) covering most of the eastern part of the Union and extending 
into the Free State and to Okahandja in South-West Africa. This 
culture somewhat resembles the Solutrean of Europe, with lance- 
olate implements (usually small) as well as tanged forms, some- 
times with serrated edges. 

The Still bay culture was followed by two probably contempo- 
raneous industries which extend into modern times, termed from 


sites in the Orange Free State the Smithfieid and Wilton cultures 
respectively. The Smithfieid culture includes end-scrapers, thumb- 
nail and horse-shoe scrapers, trimmed points (of Chacelperron 
type), handpicks, bored stones, ostrich eggshell beads, ground 
stone rings, pottery and human remains. The human remains, are 
of the “Bushman” type, and in a general way this culture is simi- 
lar to the Capsian or the Aurignacian of Europe. The Wilton in- 
dustry is very similar; the chief implements are pygmy lunafces, 
thumbnail, and end-scrapers, as well as geometrical forms; the 
pottery is similar to that of Smithfieid; bone arrowheads and 
link-shafts occur; burials are flexed, with skeletons of the same 
general type as the Smithfieid specimens Slate “palettes” are 
also found, and the culture is definitely associated with the cave 
paintings. Goodwin considers this culture as identical with the 
last phases of the Capsian of Spain and North Africa, a point of 
view confirmed by I. Schapera (“Some Stylistic Affinities of Bush- 
man Art,” South African Journal of Science, vol. xxii. Nov. 1925, 
pp. 504-15), who, as the result of a careful comparison of Euro- 
pean Palaeolithic and Bushman art concludes that the Capsian art 
of Spain shows most affinity with that of the Bushmen. 

Information supplied by Goodwin indicates the existence of a 
true Mousterian — the Glen Grey industry — -with high-backed as 
well as the more usual flat points similar to those found in North 
Africa and Europe, while in the Later Stone age the recent dis- 
covery at Howieson’s Poort of a number of true graving points 
{burin) is important, both in itself and as further suggesting con- 
tact with the north. 

Pottery. — It is not clear that examples of pottery of any con- 
siderable age exist. Those figured by Peringuey ( Annals of the 
South African Museum , vol. viii, 1911), provisionally assigned to 
Bushmen, Strandloopers and Hottentots, are of the rudest type, 
predominantly ovoid with conical bottoms, sometimes ornamented, 
the kneading and baking being very poor. 

The Bushmen. — No apology seems necessary for considering 
the “archaeology” of the Bushmen with that of the kindred 
Strandloopers (no longer to be regarded as a distinct race, the 
name describing a mode of life and not implying a constant physi- 
cal difference), for even though the former are not utterly extinct, 
the few survivors no longer pursue their characteristic arts of 
painting and graving on rock. It is generally admitted that the 
Bushmen stock came into South Africa from the north, and Stow 
was of the opinion that there were two great divisions, each with 
its characteristic mode of life and art, viz.: (1) cave-dwellers 
(painters), and (2) kopje-dwellers (sculptors), the latter produc- 
ing their works by “pecking” the rock face on which they worked. 
This view does not seem to be generally accepted, perhaps it only 
emphasizes differences in technique due preponderantly to 
environment. 

The paintings of the Bushmen, naturalistic monochrome and 
polychrome studies of high artistic merit, for the most part 
record the animals which they hunted and upon which they sub- 
sisted. But paintings of the carnivora are not absent, and cattle 
raids, dances and magico-religious (?) scenes are also portrayed. 
Belonging no doubt to the latter class are the fairly nu m erous ex- 
amples of animal-headed human figures — representations of 
masked dances— not to be confused with the wearing of animal 
skins as a hunting ruse to admit approach to the game, as in the 
famous picture in the Hershel district of Cape Colony of a Bush- 
man wearing an ostrich skin while stalking a flock of these birds. 

The character of Bushman paintings has been well summed 
up by Henry Balfour: — 

They are “remarkable not only for the realism exhibited by so 
many, but also for a freedom from the limitation to delineation in 
profile which characterizes for the most part the drawings of 
primitive peoples, especially where animals are concerned. Atti- 
tudes of a kind difficult to render were ventured upon without 
hesitation, and appreciation even of the rudiments of perspective 
is occasionally to be noted, though only in a crude and uncertain 
form. The practice of endeavouring to represent more than could 
be seen at one time . ♦ * is far less noticeable in Bushmen art 
than might have been expected from the rudimentary general cul- 
ture of these peoples, and one does not see instances of both eyes 
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being indicated upon a profile face, or a mouth in profile on a full 
face. . . . The colours were usually laid on uniformly over the 
surface which they individually covered, but a shading off is some- 
times exhibited ” ( Bushmen Paintings , 1909, p. 9.) 

Dr K. M Barnard points out that examples similar in execution 
to those described by L. Peringuey (Trans. S. Ajr. Philos. Soc., 
16, 1906, and 1 8, 1909) have been discovered at various places in 
South-west Africa, the farthest north being in the Grootfon- 
tein district. In addition to the usual animals there are representa- 
tions of the human foot, and the spoor of various bucks, while 
from the position in which these latter occur the explanation that 
they are “sign-posts’’ to water cannot be maintained 

Major F. J. Bagshawe (see Man, 1923, 92) has discovered 
in Tanganyika Territory rock-paintings of Bushmen type of so 
high an artistic quality that their origin can only be referred to 
this race, an extension northwards which goes well with the dis- 
tribution of the Bushmen kwe (digging-stick weight), of which 
specimens, known in Tanganyika, have been discovered in Uganda 
(Wayland) and even among the Bari of the Southern Sudan 
(Seligman). The Tanganyika rock-pamtmgs include an eland, cow, 
ostriches, giraffe and antelope. 

Strandloopers. — The Strandloopers are a people of whom, 
apart from their skeletal characters, we know little, though con- 
cerning these there is a fair volume of reliable if not always con- 
sistent data. Their cultural attainments may be judged, e.g., from 
the remains found in the caves and rock-shelters of Tzitzikama 
cliffs, about 100m to the west of Port Elizabeth One of these 
shelters explored by F. W. Fitzsimons (described by Sir Arthur 
Keith, The Antiquity of Man , 1 , 1925), contained deposits some 
30ft. deep. The lower 5ft. and the upper 6ft. were sterile; below 
this latter layer was a stratum some 7ft. thick in which numer- 
ous Strandlooper burials were encounteied amidst remains of 
fireplaces, broken pottery, implements and ornaments in stone and 
bone. Then came the third stratum, over 6ft. in thickness. While 
removing this stratum and working at a depth of 15ft. below the 
original floor of the shelter, Fitzsimons found graves containing 
remains which differed from those he had met with in the stratum 
above. Unfortunately the bones in the lower stratum were im- 
perfectly preserved. The graves had been partly protected by slabs 
of stone some of which had been rudely engraved with human 
figures. There were lumps of red ochre, necklaces of shell and 
bone and tools of stone and bone. In a still deeper stratum, also 
about 6ft. in thickness, there were traces of burials and hearths, 
the human remains being fragmentary, but considered to belong to 
individuals of the Boskop type. 

Mediaeval Remains in Rhodesia. — The conclusions of D. 
Randall-Maclver (Mediaeval Rhodesia , 1906) that the Zimbabwe 
and similar ruins in Rhodesia are negro in origin and modem in 
date, though not generally accepted in South Africa, have not been 
disproved. For though there is no inherent improbability in the 
early Semitic origin of these ruins, it seems unnecessary to seek a 
foreign colonization where the facts in no way contradict a local 
origin. No authentic inscriptions have been found, and no objects 
discovered in the Great Zimbabwe, around which the controversy 
has chiefly centred, need be more than a few centuries old, while 
those that are not iVeism imports (porcelain, etc.) are of African 
type. Moreover, a re-examination of the evidence, including un- 
published material in the library at Lisbon, has led Father Sche- 
besta (Mitt, dcr Ant hr op. Ges. in Wien , 1922-23) to the conclu- 
sion that not only is the Zimbabwe a product of the indigenous 
kingdom of Monomotapa described by the Portuguese, but that 
its builders culturally resembled the Baganda, and probably cer- 
tain other of the more advanced peoples of Central Africa. 

For bibliography, see the references in the text. (C. G. S.) 

NORTH AFRICA 

The archaeological documents of north Africa reflect the cul- 
tural conditions recorded in its ancient history, the imposition of 
successive alien civilizations by dominant Mediterranean Powers 
upon a receptive bur resistant native population. The ancient in- 
vaders were (under their political names) Phoenicians, Greeks, 


Romans, Vandals and Byzantines; the Arab invasions, which be- 
gan in the 7th century ad, belong to modem history. 

Native Cultures.- — The native Libyan and Berber (q.v.) ele- 
ments, whether aboriginal or not, have persisted without visible 
change from the prehistoric period to the present day Their 
most ancient handiwork is represented by stone implements and 
simple pottery found in cave-dwellings, figures of men and animals 
engraved on rocks, some fortress-walls and many sepulchral monu- 
ments of megalithic type, square and circular dolmens, cairns 
and cromlechs. This material is related on the one side to the 
most primitive remains of Spain, and south France, on the other 
side to those of Egypt and Crete; but while neolithic culture in 
the Egyptian and European areas was superseded in the 
prehistoric age, the African stone implements seem to have re- 
mained in use in certain districts until very recent times. It is 
seldom possible to date these monuments even approximately 
The Berber language was inscribed on stone, often in conjunction 
with Punic and Latin texts, in a local alphabet which . is still 
current among the Tuaregs (q v.) of the Sahara Beside this 
backward element there w T as in historical times an urban popula- 
tion more or less civilized by contact with Greeks and Semites; 
but it does not appear to have developed a distinctive art 
Its surviving monuments are mostly sepulchral: most notable 
are two pyramidal structures near Tipaza (anc. Tipasa ) and 
Batna in Algeria. The former, called the Tomb of the Christian 
Woman (Khor er Roumia), is evidently a royal tomb and per- 
haps that of Juba II , the philhellene king of Mauretania in the 
time of Augustus The other, called the Medracen (Madghasen ) , 
is older, and may be the tomb of Massinissa, the Numidian ally 
of Rome in their last war with Carthage. Both are low cones of 
stepped masonry set on cylindrical bases which have cornices 
borne by engaged columns; their diameters measure about 200 
feet. The form may have been derived from the native cairns, 
but it closely resembles the monumental tumuli of Italy and Asia. 
The architectural orders are Greek, with some archaisms and 
other ncc'diartic? that indicate Punic influence. 

Pbceru-cisn. — -The Phoenician settlement, of which Carthage 
was ultimately the chief city, is assigned to the 12th century b.c , 
but its earliest known remains are not older than the 7th. At 
the time of its fall in 146 b.c. Carthage controlled nearly the 
whole of what is now Tunisia, and was in touch with the native 
kingdom of Numidia on the west, and through the Phoenician 
territory of Tripolitania with the Greek colonies of Cyrenai'ca on 
the east. 

Nothing is left of the Punic city of Carthage and very little of 
its Roman successor, the colony which was founded as the capital 
of Africa after the destruction of the original Carthage. But its 
site is indicated by a zone of cemeteries, which lay outside the 
walls. It is a large semicircular area bounded on its short side 
by the sea ; its central point, the modern St. Louis’ Hill, was cer- 
tainly the Punic citadel, the Byrsa, and the port was south of 
this, near the place where two lagoons now lie. These agree per- 
haps fortuitously with ancient descriptions of the commercial 
and war harbours, the latter having the Admiralty Island in its 
midst; but the coast has greatly changed even in the last cen- 
tury, and ancient lines of sea-walls and quays have been identified 
on the outer coast. The curse that Rome invoked upon the Punic 
site has operated on its own foundation. After the Arab sack, the 
city was abandoned by the conquerors, and became a quarry for 
Mediterranean masons of all later ages. The cathedral of Pisa 
is said to have been built with stones of Carthage. A few of the 
larger structures can be traced. On the Byrsa is a temple of 
Aesculapius; in the western plain, an amphitheatre, on either side 
of the northern hill, a theatre and an Odeum: in the eastern plain, 
the baths, better preserved in the Arab name of the locality 
( Dermesh ) than in its soil. The waterworks have fared better: 
there are great vaulted reservoirs at Dermesh and La Malga, fed 
by an aqueduct from a copious source at Zaghouan, 100 miles 
away. 

The Punic graves that have been found are not older than 
700 b.c. They are mostly double chambers approached by 
shafts; burials were often made in stone coffins with lids carved 
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as recumbent human figures. There are numerov- ^ clay 

masks which were placed in the graves to keep c-/ f sp xway. 
Personal trinkets and jewellery are the other furniture. 

In a sanctuary of Baal at Dougga ( Thugga ) birds 5 bones were 
buried m jars This temple, which was dedicated to Saturn under 
Roman rule, was enclosed in a square colonnade. A temple of 
Tanit-Caelestis at the same city stands in a semicircular court. 
A mausoleum built there in the 4th century b c and recently 
reconstructed was designed in Graeco-Phoenician style, and bore 
a bilingual inscription in Libyan and Punic. The art of Carthage 
was rapidly hellenized, m‘c 1 "'' ui y by contact with Greek colonies 
m Sicily rather than ■ of Africa. 

Greek,, The largest Greek city in Africa was Cyrene, one of 
the greatest cities of the Greek world. Yet its famous and con- 
spicuous site was almost inaccessible until the 20th century In 
1861 two young officers of the British forces at Malta, R Mur- 
doch Smith and E A. Porcher, found and identified the temple 
of Apollo, sent to England a large series of sculptures, now in the 
British Museum, and excavated at other points outside and inside 
the city, but could not stay long enough to explore its topography 
more definitely. An expedition equipped by the Archaeological 
Institute of America made a good beginning in 1910, but met 
with organized hostility among the natives, and before its second 
season had begun the country was seized by Italy. All archae- 
ological work in Cyrena'fca and Tripolitania has since been directed 
by the Italian Government. The results at Cyrene show that the 
Roman city occupied the two hills that are the landmarks of the 
site The western hill w 7 as the Greek acropolis and contained 
the agora; on the eastern hill is a Doric temple and a stadium; 
the residential quarters lay in the dividing valley and on the 
south-west slope of the eastern hill. At the north end of the 
valley, outside the city wall, the sanctuary of Apollo stands on a 
partly artificial platform below the fountain, Kyra. The low and 
narrow channel of this famous spring can be followed for a 
quarter of a mile inside the mountain; ancient inscriptions are 
scratched and moulded on the clay that covers its walls, and the 
mouth of the channel is an open chamber cut in the face of the 
cliff. Rows of chamber-tombs with elaborate architectural fronts 
are cut or built in the slopes of the plateau. It seems that the city 
when fully excavated will be another example of the conventional 
Roman splendour which is the characteristic element in north 
African antiquities; but the sanctuary is a new feature, preserving 
its original plan, and important remains of the Greek structures 
have been found beneath the Roman ornament. The sanctuary 
is a walled precinct like that of Delphi. It contains the temples 
of Apollo and Artemis, each with a great altar in front, and 
smaller shrines of lesser deities. A curious adjunct of the Arte- 
misium is an underground Nymphaeum, apparently for purifica- 
tory rites. The Apollo temple has treasure-cists sunk in its floor. 
In Roman times two bath-establishments were intruded on the 
terrace, from one of which some 20 marble statues were re- 
covered, including a headless Aphrodite now in the museum of 
the Terme at Rome. The rest of the material from Cyrene is 
at Bengazi. On the west side of the precinct is a Greek theatre. 
The Sacred Way leads from the sanctuary past the fountain to 
the agora, a colonnaded area of the usual Roman type containing 
the provincial capitolium and other official buildings. Among the 
Greek survivals here are the herobn and a small circular structure 
which was the tomb of the first Battos, founder of the city and 
of the dynasty which ruled it. The round tomb is apparently the 
base on which stood a column depicted on some Cyrenaic coins. 
Curious sepulchral monuments found in the rock-tombs are sculp- 
tured busts with heads in which the face was indicated by paint- 
ing, or with tapering columnar necks instead of heads. Greek art 
is rare : a few archaic votive statutes have been found and further 
excavation will doubtless produce others. The archaic strata 
should also help to determine the origin of the so-called Laconian 
or Cyrenaic pottery. ( See Pottery and Porcelain : Greek Pot- 
tery?) A small bronze head of a bearded man (5th century B.c.) 
has been found by the Italians, and a marble head of Athena (said 
to be 4th century) was excavated by the American expedition, but 
the finest work of art from Africa is a Hellenistic bronze head of 
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a young Berber, which was found by Smith and Porcher in the 
temple of Apollo It is also an anthropological document of great 
value. There are other Hellenistic pieces among the numerous 
marble statues from Cyrene, but the sculpture here as in other 
north African cities is generally of Roman date. The other cities 
of Cyrenaica have produced Greek terra-cotta statuettes and 
painted vases, mostly from tombs; among the vases are several 
oil- jars which were prizes in the Panathenaic games. The Punic 
colonies must have contained examples of Greek art, and the 
Mauretanian capital of Juba II. at Cherchel ( Caesarea ) was 
decorated with imported statuary, some fragments of which sur- 
vive. Some good examples of Hellenistic sculpture have come 
from the sea They were found in a sunken ship which was lo- 
cated in 1907 off Mahedia near the Lesser Syrtes, and are now in 
the museum of the Bardo at Tunis. The most important is a 
bronze herrn signed by Boethos of Chalchedon. There are many 
decorative bronzes belonging to furniture, and parts of large 
marble vases and candelabra in Neo-Attic style. The ship’s hold 
was divided into three compartments, and the deck was laden with 
marble columns. The date of the wreck is placed in the 2nd cen- 
tury b c. Two large bronze statuettes, a standing boy and a 
seated girl, came from the harbour of Bone ( Hippo Regius) in 
1912, and a bronze horseman, said to be of the 5th century b.c , 
was excavated at Ksar Farun ( Volubilis ) in Morocco. 

Roman.-— Most of the Roman cities are comparatively late 
foundations. The civilization of Africa was never finished, and its 
imperial history is a record of continual progress southwards and 
westwards from the original province to the Sahara and the 
ocean. Even the older Greek and Carthaginian cities, such as 
Cyrene and Thugga, and the native capitals of Cirta and Caesarea, 
were converted to the metropolitan Roman model in the mature 
imperial age. But the ordinary African township was a mushroom 
growth, built to an emperor’s order and peopled with colonists 
from the army and the countryside. As the citizens were Roman- 
ized by the gift of the Latin name, so the dignity of their city 
was asserted in its public buildings. Theatres and baths were 
erected and adorned by the munificence of wealthy Africans, to 
whom and to Rom n landowners and their agents belonged the 
luxurious villas that are scattered through the country districts. 
But the urban population in general was meanly housed. The best 
example of a new city is Timgad ( Tkamugadi ) in sputh-east 
Algeria ( Numidia ), north of Mt. Aures. It was founded by Trajan 
as a colony in a.d. ioo, and built by military architects and labour 
from the Legion III. Augusta, whose discharged soldiers were 
the colonists. The site is laid out on the lines of a military camp, 
a square cut up into small blocks (insulae) by intersecting streets 
drawn parallel to the enclosing ramparts. A monumental gate- 
way (the so-called triumphal arch of Trajan) stands in the middle 
of the west side. At the central crossing of the two main streets 
(car do and decumanus) is the forum, occupying the space of 
eight insulae , and next to the forum is a theatre. Other public 
buildings now inside the ramparts are a market-place, a library 
and baths. The city rapidly outgrew its walls; the later capitolium, 
more baths, a larger market, another triumphal arch, pagan 
temples and Christian churches were built outside, and as the 
town grew its formal character was lost. The camp in which 
the legion itself was permanently quartered is Lambaesis , 20m. 
W. of Timgad. It was established in the first half of the 2nd 
century, and consists of a fortified square intersected by the two 
main roads and containing military offices, barracks and baths. 
A great part of the site is covered by a modem prison. To the 
south lies the town that attached itself to the legion, entered 
through monumental arches and equipped with the usual apparatus 
of capitol and lesser temples, theatres, amphitheatre and baths. 
Lembaesis is a unique example of a permanent camp. Cardo and 
decumanus are paved with stone and bordered with colonnades, 
and south of their intersection stands nearly to its full height the 
four-arched entrance to the praetorium, leading to a court with 
porticoes behind which are the headquarters’ offices, legionary 
shrines and armouries. 

Other municipal foundations were built on the same model as 
Timgad, but not always with the fomial plan that can only be 
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achieved on an empty site. The best preserved structures are 
probably those of Lebda ( Lepiis Magna) in Tripolitania. This 
was the native city of the emperor Severus, and was magnificently 
adorned by him. It has been covered by wind-borne sand, which 
overthrew whole walls with its weight and at the same time 
buried and protected their ruins. But many walls and columns 
are still standing with cornices and entablatures intact. At the 
other end of the Roman dominion, in Morocco, lies Ksar Farun 
(Volubilis) near Meknes, a solitary outpost of classical culture 
in a barbarous land. A triumphal arch and the remains of a 
basilica were visible before its excavation. The site was largely 
cleared by prisoners of war in 1915. Other well-preserved or 
excavated cities are, in Algeria, Jemila ( Cuicul ), Khamissa 
( Thubursicum Nnmidorum), and Tipaza ( Tipasa ); in Tunisia, 
Bou Grara ( Gighti ), Dougga ( Thugga ), Henchir Kasbat (Thu- 
burbo Mains), Medema (Althiburus) , and Sbei’tla ( Sujetula ); 
and Sabratha in Tripolitania. In all of these the usual public 
places are represented, the forum with its curia, basilica , and 
rostra , flanked by temples and porticoes which sheltered honorific 
statues. Khamissa has its table of standard measures still in 
place; Timgad, Lembaesis, Jemila and Henchir Kasbat have 
markets appropriately fitted for various commodities. In the 
military foundations these lie just outside the gates, but Timgad 
has also smaller and perhaps later markets within the ramparts. 
There is also a library at Timgad, unique in Africa. Baths and 
triumphal arches (gateways) abound on these and many other 
sites, and each city has its theatre; those of Cherchel and Dougga 
are particularly well preserved. The finest amphitheatre is at El 
Jem ( Thysdrus ). The official sacred building of a provincial 
town was the capitolium, and was usually placed near the forum , 
but at Timgad it lies outside the wails. The regular tripartite plan 
is seen in this example. At Dougga the front columns with their 
pediment are still standing, and at Sbei'tla the capitol consists of 
three separate shrines. A temple at Tebessa ( Theveste ) is nearly 
intact, and has an elaborately carved parapet but no pediment. 
A notable temple is that of Aesculapius at Lembaesis, which has 
a thermal establishment attached and is approached through an 
avenue of subsidiary chapels. Many miles of aqueducts are stand- 
ing between the cities and the springs from wnich they drew their 
water. The supply of Carthage came from Zaghouan, where 
there is an elaborate Nymphaeum, Similar water-sanctuaries exist 
at Hammam Derraji (Bulla Regia), Khamissa and elsewhere; 
the aqueduct at Sbei'tla is carried over the ravine on a massive 
bridge. Houses of Graeco-Roman design like those of Pompeii 
have been excavated on many sites: most famous is the House 
of Sertius at Timgad, but this does not belong to the original 
city. Bulla Regia has some underground houses, and there are 
catacombs at Sousse (Hadrumetum). 

Large quantities of Roman sculpture have been found in these 
e:;:Lva:ic~N and 3 re housed in the local museums, among them 
rmy JmpcriT. por-rcLs and other pieces of historical value. In- 
scriptions also are abundant. But the peculiar artistic riches of 
north Africa are mosaic pavements, which have for their subjects, 
besides 'decorative patterns, seascapes and landscapes, historical 
an I mythciodea! seems and incidents of agricultural life, fishing, 
hunting and games. Among them are portraits of Xenophon from 
Sbei'tla and Virgil from Sousse. A large and varied series comes 
from a villa near Zliten in Tripolitania. 

Vandal and Byzantine.— -Mosaic decoration is a prominent 
feature in the remains of Early Christian churches (basilicas) : 
there are particularly fine examples in the baptisteries of Jemila, 
Sbei'tla and Timgad. At the dasfc place the church is attached to 
a monastery, as also at Tebessa. Some of the churches are Late 
Roman, others are Byzantine foundations. During the short in- 
terval of Vandal occupation (ad 459-535) there seems to have 
been no archkeaurai activity, but some fortification and a good 
deal of military demolition date from this epoch. Examples of 
the latter^ are supplied by the theatres of Carthage, which were 
filled in with the ruins of their superstructures The great fortress 
walls that dominate many sites are Byzantine. They were erected 
to hold the civilized country against native tribes, the same ag- 
gressors that the Roman conquerors had to face; and it is 


significant that the two most imposing Byzantine strongholds, 
at Hai’dra and Tebessa, are on the sites of the first permanent 
camps that the Roman legion fortified on Mt. Aures (Ammaedara 
and Theveste), Haidra is the type of a military fort, Tebessa 
of a fortified city. The fortress-walls were made of ancient 
materials, and often incorporate tfhole buildings of preceding 
ages Triumphal arches at Tebessa are worked into the circuit 
of the ramparts; one at Haidra was built up to make a tower; 
the capitols of Dougga and Sbei'tla were turned into forts. The 
ruin of classical buildings involved in these defensive works 
was immense, and it has been justly said that the real vandals of 
north Africa were the Byzantines. Arab conquests, though fatal 
to town-dwellers, did no great damage to the structures. Indeed 
their subsequent desertion and neglect have been the means of 
preserving so many Roman cities to an extent unequalled in any 
other land. ^ (E. J. F.) 

Bibliography.— R. Cagnat, Carthage, Timgad, Tebessa et les Villes 
antiques de VAfriqus du Nord (1909, a short illustrated survey). 
Detailed accounts "of particular sites and monuments are mostly in 
series of monographs or periodic? 1 - -yi-u-v j by the local Govern- 
ments: S. Gsell, Les Monuments 1 ' . '■< VAlgerie (1901, Service 

des Monuments Historiques) ; R. 0 ’'-“ ?. Gauckler, Les Monu- 

ments historiques de la Tunisze N .5 A ’* c :tion des Antiqmtes et 
Arts) ; Musees et Collections archeologiques de V Algerie et de la 
Tunisze ; Notiziario archeologico del Minister 0 delle Colome and Africa 
Italiana (from 1915, C; rcnoica and Tripolitania). 
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The ancient history of Africa is shrouded in mystery and the 
earliest records of that continent and its people are far from 
trustworthy. See Africa, Roman; Egypt. 

Phoenician and Greek Colonization.- — The word Africa 
was applied originally to the country in the immediate neighbour- 
hood of Carthage, that part of the continent first known to the 
Romans, and it was subsequently extended with their increasing 
knowledge. The Arabs still confine the name Ifrikia to the terri- 
tory of Tunisia. If ancient Egypt and Ethiopia (q.v.) be excluded, 
the story of Africa is largely a record of the doings of its Asiatic 
and European conquerors and colonizers, Abyssinia being the only 
State which throughout historic times has maintained its inde- 
pendence. The countries bordering the Mediterranean were first 
exploited by the Phoenicians. Carthage, 
founded about 800 b.c. ? speedily grew 
into a city without rival in the Mediter- 
ranean, and the Phoenicians, subduing the 
Berber tribes, who then, as now, formed 
the bulk of the population, became mas- 
ters of all the habitable region of north 
Africa west of the Great Syrtis. Both 
Egyptians and Carthaginians made at- 
tempts to reach the unknown parts of the 
continent by sea. The west coast was well 
known to the Phoenicians as far as Cape 
Nun, and c. 520 b.c. Hanno, a Cartha- 
ginian, explored the coast at least as far 
as Sierra Leone. 

Meantime the first European colonists 
had settled in Africa. Greeks founded 
the city of Cyrene (c. 631 b.c.) and exerted a powerful influence 
in Egypt. To Alexander the Great the city of Alexandria owes its 
foundation (332 b.c.), and under the Hellenistic dynasty of the 
Ptolemies attempts were made to penetrate southward, and in this 
way was obtained some knowledge of Abyssinia. Neither Cyrenaica 
nor Egypt was a serious rival to the Carthaginians, but all three 
Powers were eventually supplanted by the Romans after the fall 
of Carthage in 146 b.c. Under Rome the. settled portions of the 
country were very prosperous, and a Latin strain was introduced 
into the land. Though Fezzan was occupied by them, the Romans 
elsewhere found the Sahara an impassable barrier. The utmost 
extent of geographical knowledge of the continent is shown in the 
writings of Ptolemy (2nd century a.d.), who guessed the existence 
of the great lake reservoirs of the Nile and had heard of the river 
Niger. (For the history of Africa under the empire, see Roman 
Empire, Later.) 
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The Arab Conquest,-— In the 7th century an Arab host, fol- 
lowing the new faith of Mohammed, conquered the whole country 
from the Red sea to. the Atlantic and entered Spain. Throughout 
north Africa Christianity well-nigh disappeared, save in Egypt 
(where the Coptic Church was suffered to exist), and Upper Nubia 
and Abyssinia, which were not subdued In the 8th, 9th and 10th 
centuries the Arabs in Africa were numerically weak; but in the 



Political divisions of Africa in 1910 at the close of the final 

PHASE OF THE INTERNATIONAL “SCRAMBLE FOR TERRITORY” 


Two further adjustments took place before the World War. By the 1911 
agreement the Cameroon received two tongue-like extensions — one reaching 
to the Congo river, the other to the Ubangi. On Nov. 5, 1911, as the result 
of a brief war with Turkey, Italian sovereignty was extended over Tripoli 

nth century there was a great Arab immigration. Even before 
this the Berbers had very generally adopted the speech and religion 
of their conquerors. Arab influence and the Mohammedan religion 
thus became indelibly stamped on northern Africa, Together they 
spread southward across the Sahara, and became firmly established 
along the eastern sea-board, where Arabs, Persians and Indians 
planted flourishing maritime and commercial colonies. Of these 
eastern cities and States both Europe and the Arabs of north 
Africa were long ignorant. 

The first Arab invaders had recognized the authority of the 
caliphs of Baghdad. Early in the 10th century the Fatimite dy- 
nasty established itself in Egypt, where Cairo had been founded 
a.d. 968, and from there ruled as far west as the Atlantic. Later 
still arose other dynasties such as the Almoravides and Almohades. 
Eventually the Turks, who had seized Egypt in 1517, established 
the regencies of Algeria, Tunisia and Tripoli (between 1519 and 
1551), Morocco remaining an independent Arabized Berber State 
under the Sharifan dynasty, which had its beginnings at the end 
of the 13th century. Under the earlier dynasties the spirit of ad- 
venture and the proselytizing zeal of the followers of Islam led to 
a considerable extension of the knowledge of the continent. This 
was rendered more easy by theiir use of the camel, which enabled 
the Arabs to traverse the desert. In this way Senegambia and the 


middle Niger regions fell under the influence of the Arabs and 
Berbers, but it was not until 1591 that Timbuktu — founded In the 
nth century — became Muslim. That city had been readied In 
1352 by the great Arab traveller Ibn Batuta, to whose journey 
to Mombasa and Quiloa (Kilwa) was due the first accurate know- 
ledge of those flourishing Muslim cities on the east African sea- 
board. Except along this sea-board, which was colonized directly 
from Asia, Arab progress southward was stopped by the broad belt 
of dense forest which, stretching almost across the continent 
somewhat south of io° N., barred their advance as effectually as 
had the Sahara that of their predecessors, and cut them off from 
knowledge of the Guinea coast and of all Africa beyond. One of 
the regions which came latest under Arab control was Nubia, 
where a Christian civilization and State existed up to the 14th 
century 

For a time the Muslim conquests in south Europe had virtually 
made of the Mediterranean an Arab lake, but In the nth century 
the Norman conquest of Sicily was followed by their descent on 
Tunisia and Tripoli Somewhat later a busy trade with the African 
coast-lands, especially Egypt, was developed by the cities of north 
Italy. The Italians also, in the 14th and 15th centuries, traded 
with the countries of the Niger bend and were conversant with the 
routes across the Sahara Some Europeans even traversed the 
desert, while one traveller — not a merchant — the Frenchman An- 
selme d’lsalguier reached Gao on the Niger, in 1405. 1 Meanwhile 
events were ?™pend ; rc which were to have a profound effect on 
north-west . l By the end of the 15th century Spain had 

completely thrown off the Muslim yoke, but even while the Moors 
were still in Granada, Portugal was strong enough to carry the war 
into Africa. In 1415 a Portuguese force captured the citadel of 
Ceuta on the Moorish coast. From that time Portugal repeatedly 
interfered in the affairs of Morocco, while Spain acquired many 
ports in Algeria and Tunisia. Portugal, however, suffered a crush- 
ing defeat in 1578 at al Kasr al Kebir, the Moors being led by 
Abd el Malek I. of the Sherifan dynasty. By that time the Span- 
iards had lost almost all their African possessions. The Barbary 
States degenerated into mere communities of pirates, and under 
Turkish influence civilization and commerce declined. (X.) 

MODERN HISTORY 

The Portuguese. — But with the battle of Ceuta, Africa had 
ceased to belong solely to the Mediterranean world. Among those 
who fought there was Prince Henry “the Navigator,” son of 
King John I., who was fired with the ambition to acquire for 
Portugal the unknown parts of Africa. Under his inspiration and 
direction was begun that series of voyages of exploration which 
resulted in the circumnavigation of Africa and the establishment 
of Portuguese sovereignty over large areas of the coast-lands. 
Cape Bojador was doubled in 1434, Cape Verde in 1445, and by 
1480 the whole Guinea coast was known. In 1482 Diogo Cam or 
Cao discovered the mouth of the Congo; the Cape of Good Hope 
was doubled by Bartholomew Diaz in 1488, and in 1498 Vasco 
da Gama, after having rounded the Cape, sailed up the east coast, 
touched at Sofala and Malindi, and went thence to India. Over 
all the countries discovered by their navigators Portugal claimed 
sovereign rights, but these were not exercised in the extreme 
south of the continent. The Guinea coast, as the first discovered 
and the nearest to Europe, was first exploited. Numerous forts 
and trading stations were established, the earliest being Sao 
Jorge da Mina (Elmina), begun in 1482. The chief commodities 
dealt in were slaves, gold, ivory and spices. The discovery of 
America (1492) was followed by a great development of the 
slave trade, which, before the Portuguese era, had been an over- 
land trade almost exclusively confined to Mohammedan Africa. 
The lucrative nature of this trade, and the large quantities of 
alluvial gold obtained by the Portuguese, drew other nations to 
the Guinea coast English mariners went thither as early as 1553, 
and they were followed by Spaniards, Dutch, French, Danish, and 

x DTsalguier afterwards wrote an account (ne\er published) of his 
travels, which were made known in 1927 by Charles de la Rondere 
in vol. iii. of La DScouverte de VAfrique au Moyen Age, 
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other adventurers. Much of Senegarobia was made known as a 
result of quests during the 16th century for the “hills of gold 5 ' 
in Bambuk and the fabled wealth of Timbuktu, but the middle 
Niger was not reached. The supremacy along the coast passed 
in the 17th century from Portugal to Holland and from Holland 
in the 18th and 19th centuries to France and England. The whole 
coast from Senegal to Lagos was dotted with forts and “fac- 
tories” of rival Powers, and this international patchwork per- 
sists though ah the hinterland has become either French or 
British territory. 

Southward from the mouth of the Congo 1 to the inhospitable 
region of Damaraiand, the Portuguese, from 1491 onward, ac- 
quired influence over the Bantu-Negro inhabitants, and in the 
early part of the 16th century through their efforts Christianity 
was largely adopted in the native kingdom of Congo. An irrup- 
tion of cannibals from the interior later in the same century 
broke the power of this semi-Christian state, and the Portuguese 
activity was transferred to a great extent farther south, Sao 
Paulo de Loanda being founded in 1576. The sovereignty of 
Portugal over this coast region, except for the mouth of the 
Congo, has been only once challenged by a European Power, 
and that was in 1640-48, -when the Dutch held the seaports. 

Neglecting the comparatively poor and thinly inhabitated re- 
gions of South Africa, the Portuguese no sooner discovered than 
they coveted the flourishing cities held by Arabized peoples be- 
tween Sofala and Cape Guardafui. By 1520 all these Muslim 
sultanates had been seized by Portugal, Mozambique being chosen 
as the chief city of her East African possessions. Nor was Portu- 
guese activity confined to the coast-lands. The lower and middle 
Zambezi valley was explored (16th and 17th centuries), and 
here the Portuguese found semi-civilized Bantu-Negro tribes, 
who had been for many years in contact with the coast Arabs. 
Strenuous efforts were made to obtain possession of the country 
(modem Rhodesia) known to them as the kingdom or empire of 
Monomotapa, where gold had been worked by tbe natives from 
about the 12th century a.d., and whence the Arabs, whom the 
Portuguese dispossessed, -were still obtaining supplies in the 16th 
century. Several expeditions were despatched inland from 1569 
onward and considerable quantities of gold w r ere obtained. Portu- 
gal's hold on the interior, never very effective, weakened during 
the 17th century, and in the middle of the 18th century ceased 
with the abandonment of the forts in the Manica district. 

At the period of her greatest power Portugal exercised a strong 
influence in Abyssinia also. In the ruler of Abyssinia (to whose 
dominions a Portuguese traveller had penetrated before Vasco 
da Gama's memorable voyage) the Portuguese imagined they 
had found the legendary Christian king, Pr ester John, and when 
the complete overthrow of the native dynasty and the Christian 
religion was imminent by the victories of Mohammedan invaders, 
the exploits of a band of 400 Portuguese under Christopher da 
Gama during 1541-43 turned the scale in favour of Abyssinia and 
had thus -an enduring result on the future of north-east Africa. 
After da Gama's time Portuguese Jesuits resorted to Abyssinia. 
While they failed in their efforts to convert the Abyssinians to 
Roman Catholicism they acquired an extensive knowledge of 
the country. Pedro Paez in 1615, and, ten years later, Jeronimo 
Lobo, both visited the sources of the Blue Nile. In 1663 the 
Portuguese, who had outstayed their welcome, were expelled from 
the Abyssinian dominions. At this time P jrtuguese influence on 
the Zanzibar coast was waning before the power of the Arabs of 
Muscat, and by 1730 no point on the east coast north of Cape 
Delgado was held by Portugal. 

The English and the Dutch. — It has been seen that Portu- 
gal took no steps to acquire the southern part of the continent. 
To the Portuguese the Cape of Good Hope was simply a land- 
mark on the road to India, and mariners of other nations who 
followed in their wake used Table Bay only as a convenient spot 
wherein to refit on their voyage to the East. By the beginning of 
the 17th century^ the bay was much resorted to for this purpose, 

*This river was called by the Portuguese the Zaire. They appear 
to have made no attempt to trace its course beyond the rapids which 
stop navigation from the sea. 


chiefly by English and Dutch vessels. In 1620, with the object 
of forestalling the Dutch, two office! s of the East India Com- 
pany'’, on their own initiative, took possession of Table Bay. in 
the name of Ring James, fearing otherwise that English ships 
would be “frustrated of watering but by licence.” Their action 
was not approved in London, and the proclamation they issued 
remained without effect. The Netherlands profited by the apathy 
of the English. On the advice of sailors who had been ship- 
wrecked in Table Bay the Netherlands East India Company, jin 
1651, sent out a fleet of three small vessels under Jan van Rie- 
beek which reached Table Bay on April 6, 1652, when, 164 years 
after its discovery, the first permanent white settlement was 
made in South Africa. The Portuguese, whose power in Africa 
was already waning, were not in a position to interfere with the 
Dutch plans, and England was content to seize the bland of St. 
Helena as her half-way house to the East. 1 In its inception. the 
settlement at the Cape was not intended to become an African 
colony, but was regarded as the most westerly outpost of the 
Dutch East Indies. Nevertheless, despite the paucity of ports 
and the absence of navigable rivers, the Dutch colonists, freed 
from any apprehension of European trouble by the friendship 
between Great Britain and Holland and leavened by Huguenot 
blood, gradually spread eastward. 

MODERN EXPLORATION 

During the 18th century^ there is little to record in the history 
of Africa. The nations of Europe, engaged in the later half of 
the century in almost constant warfare and struggling for su- 
premacy in America and the East, to a large extent lost their in- 
terest in the continent. Only on the west coast was there keen 
rivalry, and here the motive was the securance of trade rather 
than territorial acquisitions. In this century the slave trade 
reached its highest development, the trade in gold, ivory, gum, 
and spices being small in comparison. In the interior of the 
continent— Portugal's energy being expended— no interest was 
shown, the nations with establishments on the coast “taking no 
further notice of the inhabitants or their land than to obtain at 
the easiest rate what they procure with as little trouble as pos- 
sible, or to carry them off for slaves to their plantations in 
America” (Encyclopaedia Britannica , 3rd. ed. 1797). Even the 
scanty knowledge acquired by the ancients and the Arabs was in 
the main forgotten or disbelieved. It was the period when — 

Geographers, in Afric maps, 

W*' -'Irene Pictures filled their gaps, 

And 0 v.: unhabitable downs 

Placed elephants for want of towns. 

( Poetry } a Rhapsody. By Jonathan Swift.) 
The prevailing ignorance may 7 be gauged by the statement in 
the third edition cf the Encyclopaedia Britannica that “the 
Gambia and Senegal rivers are only branches of the Niger.” But 
the closing years of the 18th century, which witnessed the partial 
awakening of the public conscience of Europe to the iniquities of 
the slave trade, were also notable for the revival of interest in 
inner Africa. A society, the African Association, 2 was formed in 
London in 1788 for the exploration of the interior of the con- 
tinent. Tbe era of great discoveries had begun a little earlier in 
the famous journey (1770-72) of James Bruce through Abys- 
sinia and Sennar, during which he determined ‘the course of the 
Blue Nile. But it was through the agents of the African Associa- 
tion that knowledge was gained of the Niger regions. The Niger 
was reached by Mungo Park, who travelled by way, of the 
Gambia, in 1795. Park, on a second journey in 1805, passed 
Timbuktu and descended the Niger to Bussa, where he lost his 
life, having just failed to solve the question as to where the 
river reached the ocean. (This problem was ultimately solved 
by Richard Lander and his brother in 1830.) The first scientific 
explorer of South-East Africa, Dr. Francisco de Lacerda, a Portu- 

1 France acquired, as stations for her ships on the voyage to and 
from India, settlements in Madagascar and the neighbouring islands. 
The first settlement was made in 1642. 

2 The Association, in 1831, was merged in the Royal Geographical 
Society. 
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guese, also lost his life in that country. Lacerda travelled up the 
Zambezi^ to Tefce, going thence towards Lake Mweru, near which 
he died m 1798. The first recorded crossing of Africa was ac- 
complished between the years 1802 and 1S11 by two half-caste 
Portuguese traders, Pedro Baptista and A. Jose, who passed from 
Angola eastward to the Zambezi. 

Although the Napoleonic wars distracted the attention of 
Europe from exploratory work in Africa, those wars nevertheless 
exercised great influence on the future of the continent, in both 
Egypt and South Africa. The occupation of Egypt (1798-1803) 
first by France and then by Great Britain, resulted in an effort 
by Turkey to regain direct control over that country, 1 followed 
m i8ix by the establishment, under Mohammed Ali, of an almost 
independent state, and the extension of Egyptian rule over the 
eastern Sudan (from 1820 onward). In South Africa the struggle 
with Napoleon caused Great Britain to take possession of the 
Dutch settlements at the Cape, and in 1S14 Cape Colony, which 
had been continuously occupied by British troops since 1806 
was formally ceded to the British crown. 

The close of the European conflicts with the battle of Waterloo 
was followed by vigorous efforts on the part of the British Gov- 
ernment to become better acquainted with Africa, and to sub- 
stitute colonization and legitimate trade for the slave traffic, 
declared illegal for British subjects in 1807 and abolished by all 
other European Powers by 1836. To West Africa Britain devoted 
much attention. The slave trade abolitionists had already, in 1788, 
formed a settlement at Sierra Leone, on the Guinea coast, for 
freed slaves, and from this establishment grew the colony of Sierra 
Leone, 2 long notorious, by reason of its deadly climate, as “The 
'White Man’s Grave.” Farther east the establishments on the 
Gold Coast began to .take a part in the politics of the interior, and 
the first British mission to Kumasi, despatched in 1817, led to the 
assumption of a protectorate over the maritime tribes heretofore 
governed by the Ashanti. 

An expedition sent in 1816 to explore the Congo from its 
mouth did not succeed in getting beyond the rapids which bar 
the way to the interior, but in the central Sudan much better 
results were obtained. In 1823 three English travellers, Walter 
Oudney, Dixon Denham, and Hugh Clapperton, reached Lake 
Chad from Tripoli — the first white men to reach that lake. The 
partial exploration of Bornu and the Hausa states by Clapperton, 
which followed, revealed the existence of large and flourishing 
cities and a semi-civilized people in a region hitherto unknown. 
The discovery in 1830 of the mouth of the Niger by Clapperton’s 
servant, Lander, already mentioned, had been preceded by die 
journeys of Maj. A. G. Laing (1826) and Rene Caillie (1827) 
to Timbuktu, and was followed (1832-33) by the partial ascent 
Of the Benue affluent of the Niger by MacGregor Laird. In 1841 
a disastrous attempt was made to plant a white colony on the 
lower Niger, an expedition (largely ph"* i.mroni: z\C c.\ ‘-slavery 
in its inception) which ended in utter .\r- i re \\\*L'.v.e from 
that time British traders remained on the lower Niger, their con- 
tinued presence leading ultimately to the acquisition of political 
rights over the delta and the Hausa states by Great Britain. 3 
Another endeavour by the British Government to open up com- 
mercial relations with the Niger countries resulted in the ad- 
dition of a vast amount of information concerning the countries 
between Timbuktu and Lake Chad, owing to the labours of 
Heinrich Barth (1850-55), originally a subordinate, but the only 
surviving member of the expedition sent out. 

Meantime considerable changes had been made in other parts 
of the continent, the most notable being the occupation of 
Algiers by France in 1830, an end being thereby put to the pirati- 
cal proceedings of the Barbary States; the continued expansion 
southward of Egyptian authority, with the consequent additions 
to the knowledge of the Nile; and the establishment of independ- 
ent states (Orange Free State and the Transvaal) by Dutch 

1 The Mamelukes, whom the Turks had overthrown in the 16th 
century, had regained practically independent power. 

2 In imitation of the British example, an American society founded 
in 1822 the negro colony (now republic) of Liberia. 

3 The first territorial acquisition made by Great Britain in this region 
was in 1851, when Lagos Island was annexed. 


farmers (Boers) dissatisfied with British rule in Cape Colony 
Natal, so named by Vasco da Gama, had been made a British 
colony (1843), the attempt of the Boers to acquire it being 
frustrated. The city of Zanzibar, on the island of that name, 
founded in 1832 by Seyyid Said of Muscat, rapidly attained im- 
portance, and Arabs began to penetrate to the great lakes of 
East Africa, 1 concerning which little more was known (and less 
believed) than in the rime of Ptolemy. Accounts of a vast in- 
land sea, and the discovery in 1848-49, by the missionaries Lud- 
wig Krapf and J Rebmann, of the snow-clad mountains of Kili- 
manjaro and Kenya, stimulated in Europe the desire for further 
knowledge. 

Livingstone and Stanley. — At this period, the middle of the 
19th century, Protestant missions were carrying on active propa- 
ganda on the Guinea coast, in South Africa, and in the Zanzibar 
dominions. Their work, largely beneficent, was being conducted 
in regions and among peoples little known, and in many instances 
missionaries turned explorers and became pioneers of trade and 
empire. One of the first to attempt to fill up the remaining blank 
spaces in the map was David Livingstone, who had been engaged 
since 1840 in missionary work north of the Orange In 1849 
Livingstone crossed the Kalahari desert from south to north and 
reached Lake Ngami, and between 1851 and 1856 he traversed 
the continent from west to east, making known the great water- 
ways of the upper Zambezi During these journeyings Living- 
stone discovered, Nov. 1S55, the famous Victoria Falls, so named 
after the queen of Great Britain. In 1858-64 the lower Zambezi, 
Shire, and Lake Nyasa were explored by Livingstone, Nyasa 
having been first reached by the confidential slave of Antonio da 
Silva Porto, a Portuguese trader established at Bihe in Angola, 
who crossed Africa during 1853-56 from Benguella to the mouth 
of the Rovuma While Livingstone circumnavigated Nyasa, the 
more northerly lake, Tanganyika, had been visited (1858) by 
Richard Burton and J H Speke, and the last named had sighted 
Victoria Nyanza Returning to East Africa with J. A. Grant, 
Speke reached, in 1862, the river which Sowed from Victoria 



FROM “HOW I FOUND LIVINGSTONE," BY H. M. STANLEY , BY PERMISSION OF SAMPSON, LOW 
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Stanley greets Livingstone with “dr. Livingstone, i presume** 
After a hazardous Journey of 295 days Stanley, on Nov* 10, 1873, reached 
Ujiji, where he found Dr« Livingstone, sick, emaciated and depressed 

Nyanza and, following it (in the main) down to Egypt, had the 
distinction of being the first man to read the riddle of the Nile. 
In 1864 another Nile explorer, Samuel Baker, discovered the 
Albert Nyanza, the chief western reservoir of the river. In 1 866 
Livingstone began his last great journey, in which he made known 
Lakes Mweru and Bangweulu and discovered the Lualaba (the 
upper part of the Congo), but died (1873) before he had been 
able to demonstrate its ultimate course, believing indeed that the 
Lualaba belonged to the Nile system. Livingstone’s lonely death 
in the heart of Africa evoked a keener desire than ever to com- 
plete the work he left undone. H. M. Stanley, who had in X871 

! As early as 1848 an Arab from Zanzibar journeying across the 
continent had arrived at BengueSla, 
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succeeded in finding and succouring Livingstone, started again 
for Zanzibar in 1874, and in the most memorable of all exploring 
expeditions in Africa circumnavigated Victoria Nyanza and Tan- 
ganyika, and, striking farther inland to the Lualaba, followed that 
river down to the Atlantic ocean — reached in Aug. 1877 — and 
proved it to be the Congo. In South Africa, Karl Mauch in 1871 
discovered the ruins of the great Zimbabwe in Mashonaland, 
and in the following year F. C. Selous began his journeys over 
South Central Africa. 

Explorers were active also in other parts of the continent. 
Southern Morocco, the Sahara, and the Sudan were traversed in 
many directions between i860 and 1875 by Gerhard Rohlfs, 
Georg Schweinfurth and Gustav Nachtigal. These travellers 
not only added considerably to geographical knowledge, but ob- 
tained invaluable information concerning the people, languages, 
and natural history of the countries in which they sojourned 1 
Among the discoveries of Schweinfurth was one that confirmed 
Ike Greek legends of the existence beyond Egypt of a pygmy race. 
But the first discoverer of the dwarf races of Central Africa was 
Paul du Chaiilu, who found them in the Ogowe district of the 
west coast in 1865, five years before Schweinfurth ’s first meeting 

* 1 1 _ 1 • .... • -i ,1 s . 


weulu, of which he made the first fairly correct map. North of 
the Zanzibar-Tanganyjka route a large area of new ground was 
opened in 1883-84 by Thomson, who traversed the whole length 
of the Masai country to Lake Baringo and Victoria Nyanza* 
shedding the first clear light on the great East African rift-valley 
and neighbouring highlands, including Mts. Kenya and Elgon. A 
great advance in the region between Victoria Nyanza and Abys- 
sinia was made in 1887-89 by the Austrians, Count Samuel 
Teleki and Lieut. Ludwig von Hohnel, who discovered the large 
Basso Norok, now known as Lake Rudolf, till then only vaguely 
indicated on the map as Samburu At this time Somaliland was 
being opened up by English and Italian travellers. In 1883 the 
brothers F. L. and W. D. James penetrated from Berbera to the 
Webi Shebeli; in 1892 Vittorio Bottego (afterwards murdered m 
the Abyssinian highlands) started from Berbera and reached the 
upper Juba, which he explored to its source. The first person to 
cross from the Gulf of Aden to the Indian Ocean was an Ameri- 
can, A. Donaldson Smith, who in 1894-95 explored the head- 
streams of the Webi Shebeli and also explored the Qmo, the 
feeder of Lake Rudolf. 

In the region north-west of Victoria Nyanza the greatest ad- 


with the pygmies ; du Chaiilu having previously, as the result of ditions to geographical knowledge were made by H. M. Stanley 
journeys^ in the Gabun country between 1S55 an d 1859, made in his last expedition, undertaken for the relief of Emin Pasha, 
popular in Europe the knowledge of the existence of the gorilla, The expedition set out in 1887 by way of the Congo and made its 
perhaps the gigantic ape seen by Hanno the Carthaginian, and way, encountering immense difficulties, through the great equa- 
whose existence, up to the middle of the 19th century, was torial forest, the character and extent of which were thus for the 
thought to be as legendary as that of the pygmies of Aristotle, first time brought to light. The return was made to the east 
Stanley s great journey down the Congo in 1875-76 initiated coast and resulted in the discovery of the great snowy range of 
a new era in African exploration, and since 1875 the map has Ruwenzori or Runsoro, and the confirmation of the existence of 
been filled with authentic topographical details. Within their a third Nile lake discharging its waters into the Albert Nyanza 
respective spheres of influence each Power undertook detailed by the Semliki river. 

surveys, and the most solid of the latest accessions to knowledge North and West Africa.-— Great activity was also displayed 
have resulted from the labours of hard-working colonial officials in completing the work of earlier explorers in North and West 
toiling individually in obscurity. ^ Africa. Morocco was in 1883-84 the scene of important explora- 

In 1877 an important expedition was sent out by the Portu- tions by de Foucauld, a Frenchman who, disguised as a Jew, 
guese Government under Serpa Pinto, Brito Capello, and Roberto crossed and re-crossed the Atlas and supplied the first trust- 
I veils for the exploration of the interior of Angola. The first worthy information as to the orography of many parts of the 
named made his way by the head-streams of the Kubango to the chain. In 1887-89 Louis Gustave Singer, a French officer, made 
upper Zambezi, which he descended to the Victoria Falls, pro- a great journey through the countries enclosed in the Niger bend, 
ceeding thence to Iretona and Durban. Capello and Ivens con- and in 1890-92 Col. P. F. Monteil went from St. Louis to Say, on 
fined their attention to the south-west Congo basin, where they the Niger, thence through Sokoto to Bomu and Lake Chad 
disproved the existence of Lake Aquuunda. which had figured on whence he crossed the Sahara to Tripoli. Meantime explorers had 
the maps of that region since the 16th century. In a later jour- been busy in the region between Lake Chad, the Gulf of Guinea 
ney (1884-85) Capello and Ivens crossed the continent from and the Congo. The Sanga, one of the principal northern tribu- 
Mossamedcs to the mout„ c?_ the Zrmbea adding considerably taries of the Congo, was reached from the north by Lieut. Louis 
lnrf!L^? W 6 7 8e u f he 3CrG . er::: -' ClS set-veen the upper. Congo Mizon, a French naval officer, who drew the first line of com- 
and the upper Zambezi. More important results were obtained by munication between the Benue and the Congo (1800-02'). In 
who^rOT^Tn p ? gge and Hermann von Wissmann, 1890 Paul Crampel, who in the previous year had explored north 
TV'tffFw pas f ed .^ugh previously unknown regions be- of the Ogowe, undertook a great expedition from the Uban-ri to 
yond Muata Yanvo s kingdom, and reached the upper Congo at the Shari, but was attacked and killed, with witpi y .v« <-, m - 

XsTsTa mad ! h \r ay t0 the f as ^ c ° ast ' In P anions > 011 borders of the Bagirmi. Several other expeditions 

. cS4 85 a German expedition under VVissniann solved the most followed, and in 1896 Emile Gentil reached the Shari launched a 

v" f COgraphlCa i pr ° b em gating to the southern Congo steamer on its waters and pushed on to Lake Chad. Early in 
0- ... 0,, di.Ltnaing the Kasai, the largest southern tributary, 1900 Lake Chad was also reached by F. Foureau a French 
fln^ Ch T ntr ^ ry t0 e ^ >actatl ? n . P roved to unite with the Kwango traveller, who had already devoted 12 years to the exploration 
and other streams before joining the main river. Further ad- of the Sahara, and who on this occasion had crossed t?e desert 
?fiTVV hfi ^ no ^ !edge °l, lne Congo tributaries were made at from Algeria and had reached the lake via Air and Zinder 

« *** -T. SWtorial Africa.— He .act ten 

many interesting expeditions in east Central 
1891 Emin Pasha, accompanied by Dr. F. SfcuMmann, 
way south of Victoria Nyanza to the western Nile lakes, 
visiting for the first time the southern and western shores of 
Albert Edward. Stuhlmann also ascended the Ruwenzori range 
to a height of over 13,000 feet. In the same year Dr. 0 . Bau- 
mann, who had already done good work in Usambara, near the 



m ].v;o by Schweinfurth, 

Ease Africa,— -The firs; new journey of importance in East 
Ainca vus made (1878-80) on behalf of the British African 
Exploration commidee by Joseph Thomson, who after the death 
of ms leader. Keith Johnston, made his way from the coast to 


the north end of Nvasa thence to Tm-Rvika' onVnTh FZ £ C f ° aSt ’ ° n extended i^mey through the region of 

which he broke new ground! skhKlhf torth end o Ake ^ f^anjaro and Victoria Nyanza, afterwards 

Rukwa on the east In 18S2-84 the° French naval lieutenant- F ., tbe kead-streams of the Kagera, the ultimate sources 

Victor Giraud, proceeded bv the north of Nyasa to Lake Banc/ ^ the st j P £ a region referred to he discovered two 

, . ’ „ 7 1 01 1Nyasa t0 Bake Bang- new lakes, Manyara and Eiassi, occupving parts of the East Afri- 

ifi^Joutewestwards^t^Lake 
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Kivu, north of Tanganyika, which, though heard of by Soeke 
for th 3 p firT? bef !h e ’ r ad never yet been visited. He also reached 
which' hp A ne ° f voIcanic P eaks nor th of Kivu, one of 

est by^ new roSe Cr0ssing the great equatorial for- 

sripntific 1 te I 1 tbe Congo and the west coast. Valuable 

cended m l 893 > Dr ' J- W - Gr egory, who as- 

cended Mt Kenya to a height of 16,000 feet. In 1893-94 Scott 

^AT RUWenZ by way of U g an da, returning by Tan- 
ganyika and Nyasa, and in 1896 C. W. Hobley made the circuit 

iLo h ' 8 gre K p m0Untain E §0 "’ north - east of Victoria Nyanza. In 
H T M tSn 7 a ™ aSCe " ded t0 its summ it by a party under 
d l r ' 7 ^ ^oration of Mt. Kilimanjaro has been 
the special work of Dr. Hans Meyer, who first directed his at- 

northof T ,CV H 8 if K h - 6 regi ° n SOuth of Abyssinia Proper and 
fyy°L L t e , Rud ° If ’ bemg largeIy the basin of the Sobat tribu- 
Z the ^. lIe> traversed by several explorers, among whom 
nf ¥• s - Wel iby, Who in 1898-99 explored 
f ake R /,f T? i ak6S m sou th-east Abyssinia, pushed on to 
Lake Rudolf and thence traversed hitherto unknown country 
to the lower Sobat. Other valuable expeditions of exploration 
and_ surveying were conducted by Donaldson Smith (1899-1900), 
Maj. H H. Austin (1899-1901), Maj. A. St. H. Gibbons (1895- 
p 6, ^ 8 a? Commander B. Whitehouse (1904-06), Lieut. 

Boyd Alexander, Sir H. H. Johnston, Maj. Powell-Cotton, and 
the duke of Abruzzi 

The first journey through the whole length of the continent was 
accomplished m the last two years of the century when a young 
Englishman, E. S. Grogan, starting from Cape Town, reached 
the Mediterranean by way of the Zambezi, the central line of 
lakes and the Nile. Other travellers followed in Grogan’s foot- 
steps, among the first Maj. Gibbons. 

Additions to topographical knowledge were made from about 
1890 onwards by the international commissions which traced the 
frontiers of the protectorates of the European powers. The 
Anglo-French commission in 1903 traced the Nigerian frontier 
from the Niger to Lake Chad, and in 1903-04 the Angio-German 
commission fixed the Cameroon boundary between Yoia, on the 
Benue, and Lake Chad. In 1901—02 a German Congolese com- 
mission surveyed Lake Kivu and the volcanic region north of the 
lake, while the Anglo-German boundary commission of 1902-04 
surveyed the valley of the lower Kagera and fixed the exact posi- 
tion of Albert Edward Nyanza. 

At the same time administrative needs forced the governments 
concerned to take in hand the survey of the countries under 
their protection. Before the close of the first decade of the 20th 
century tolerably accurate maps had been made of the German 
colonies, of a considerable part of West Africa, the Algerian 
Sahara, and the Anglo-Egyptian Sudan, mainly by military officers. 

PARTITION AMONG EUROPEAN POWERS 

In the last quarter of the 19th century the map of Africa was 
transformed. After the discovery of the Congo the story of ex- 
ploration takes second place; the continent becomes the theatre 
of European expansions. Lines of partition, drawn often through 
trackless wildernesses, marked out the possessions of Germany, 
France, Great Britain, and other Powers. Railways penetrated 
the interior, vast areas were opened up to civilized occupation, 
and from ancient Egypt to the Zambezi the continent was startled 
into new life. 

Before 1875 the only European Powers with any considerable 
interest in Africa were Britain, Portugal, and France. 

In North Africa the Turks had (in 1835) assumed direct con- 
trol of Tripoli, while Morocco had fallen into a state of decay 
though retaining its independence. A remarkable change had 
taken place in Egypt, where the Khedive Ismail had introduced 
a somewhat fantastic imitation of European civilization. In ad- 
dition . Ismail had conquered Darfur, annexed Harar and the 
Somali ports on the Gulf of Aden, was extending his power south- 
ward to the equatorial lakes, and even contemplated reaching the 
Indian ocean. The Suez canal, opened in 1869, had a great influ- 
ence on the future of Africa, as it again made Egypt the high- 
way to the East, to the detriment of the Cape route. 
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In 1875 other European nations— with the occasional exception 
of Great Britain — were indifferent to Portugal’s pretensions, and* 
her estimate of her African empire as covering over 7oo,ooosq m. 
was not challenged But the area under effective control of 
Portugal at that time did not exceed 40,000 sq. miles. Great 
Britain then held some 25o,ooosqm., France about i7o,ooosqm, 
and Spain r,ooosq. miles. The total area of Africa ruled by 
Europeans did not exceed i,27x,ooosq m.; roughly one-tenth of 
the continent. 

Egypt and the Egyptian Sudan, Tunisia, and Tripoli were sub- 
ject in differing ways to the overlordship of the sultan of Tur- 
key, and with these may be ranked, in the scale of organized gov- 
ernments, the three principal independent states, Morocco, Abys- 
sinia^ and Zanzibar, as also the negro republic of Liberia There 
remained, apart from the Sahara, roughly one-half of Africa, ly- 
ing mostly within the tropics, inhabited by a multitude of tribes 
and peoples living under various forms of government and sub- 
ject to frequent, changes in respect of political organization In 
the whole of this vast region the negro and Negro-Bantu races 
predominated,, for the most part untouched by Mohammedanism 
or Christian influences. The larger States and Sultanates pos- 
sessed neither the means nor the inclination to extend their in- 
fluence beyond their own borders. The exploitation of Africa 
continued to be entirely the work of alien races. 

Leopold II. — The causes which led to the partition of Africa 
are to be found in the economic and political state of western 
Europe at the time. Germany, strong and united as the result of 
the Franco-Prussian War of 1870, was seeking new outlets for 
her energies — new markets for her growing industries, and with 
the markets, colonies. For different reasons the war of 1870 was 
also the starting-point for France in the building up of a new 
colonial empire. In her endeavour to regain the position lost in 
that war France had to look beyond Europe. To the two causes 
mentioned must be added others. Great Britain and Portugal, 
when they found their interests threatened, bestirred themselves, 
while Italy also conceived it necessary to become an African 
Power. The struggle was not, however, precipitated by the action 
of any of the great Powers but by the ambitious projects of Leo- 
pold II.,. king of the Belgians, who, in Sept. 1876, took what may 
be described as the first definite step in the modern partition of 
the continent. He summoned to a conference at Brussels repre j 
sentatives of Great Britain, Belgium, France, Germany, Austria- 
Hungary, Italy, and Russia, to deliberate on the best methods 
to be adopted for the exploration and civilization of Africa, and 
the opening up of the interior of the continent to commerce and 
industry. The conference was entirely unofficial. The delegates 
who attended neither represented nor pledged their respective 
governments. Their deliberations lasted three days and resulted 
in the foundation of “The International African Association ” 
with its headquarters at Brussels. It was further resolved to es- 
tablish national committees in the various countries represented, 
which should collect funds and appoint delegates to the Inter- 
national Association. The central idea appears to have been to 
put the exploration and development of Africa upon an inter- 
national footing.. But it quickly became apparent that this was 
an unattainable ideal The national committees were soon work- 
ing independently of the International Association, and the associ- 
ation itself passed tnrcjgn a succession of stages until it became 
purely Belgian in character, and at last developed Into the Congo 
Free State, under the personal sovereignty of King Leopold. 

Stanley’s journey down the Congo had stirred ambition in other 
capita 15 than Brussels. France had always taken a keen interest 
m West Africa, and in the years 1875 to 1878 Savorgnan de 
Brazza had carried out a successful exploration of the Ogowe 
river to the south of the Gabun. In Portugal, too, the discovery 
of the Congo, with its. magnificent unbroken waterway of more 
than a thousand miles into the heart of the continent, served to 
revive the languid energies of the Portuguese, who promptiy be- 

J; 0 iurDls h up claims whose age was in inverse ratio to their 
validity In Jan. 1879 Stanley left Europe as the accredited 
agent of King Leopold and the Congo committee. De Brazza 
returned to Africa at the beginning of 1880, and while Stanley, 
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on behalf of King Leopold, was making treaties and founding 
stations along the southern bank of the river, de Brazza and 
other French agents were equally busy on the northern bank. 

The Scramble for Territory, — Although the Transvaal be- 
tween the years 1877 and 1881 had become and ceased to be 
British, in other respects British territory had been extended in 
South Africa. And in 1883, in order that the trade route to the 
interior might be kept open for British expansion northward from 
the Cape Colony, negotiations for the settlement of the western 
border of the restored republic were opened in London The 
border was defined in the Convention of London (Feb. 27, 
1884), an $ a t the same time the Bechuana peoples were taken 
under British protection. Subsequently, March 23, 1885, the 
Bechuanaland Protectorate was extended northwards to 22 0 S. 
latitude, and westward to 20 0 E. longitude. ( See South Africa, 
Transvaal, etc.) Before the convention was signed measures 
had been taken — without British opposition — at Berlin to es- 
tablish German authority on the west coast between the Orange 
river and the Portuguese province of Angola; and on Sept. 8, 
1884, the German Government intimated to the British Govern- 
ment “that the west coast of Africa from 26° S. latitude to Cape 
Frio, excepting Walfish Bay, had been placed under the protection 
of the Gerhian emperor.” In the same year, through the activities 
of Gustav Nachtigai, Togo and the Cameroon district were placed 
under German protection Before either of these events had 
occurred Great Britain had become alive to the fact that she 
could no longer dally with the subject, if she desired to consoli- 
date her possessions in West Africa. The British Government had 
again and again refused to accord native chiefs the protection 
they demanded. The Cameroon chiefs had several times asked 
for British protection, and always in vain. But at last it became 
apparent, even to the official mind, that rapid changes were being 
effected in Africa, and on May 16, 1884, Edward Hyde Hewett, 
British consul, received instructions to return to the west coast 
and to make arrangements for extending British protection over 
certain regions. He arrived too late to save either Togoland or 
Cameroon, in the latter case arriving five days after King Bell 
and the other chiefs on the river had signed treaties with Nach- 
tigal. But the British consul was in time to secure the delta of 
the River Niger and the Oil rivers district, extending from Rio 
del Rey to the Lagos frontier, where for a long period British 
traders had held almost a monopoly of the trade. 

Meanwhile the French Government was strenuously endeavour- 
ing to extend France’s influence in West Africa, in the countries 
lying behind the coast-line. During the year 1884 110 fewer than 
42 treaties were concluded with native chiefs, an even larger 
number having been concluded in the previous twelve-month. In 
this fashion France was pushing on towards Timbuktu, in steady 
pursuance of the policy which resulted in surrounding all the old 
British possessions in West Africa with a continuous band of 
French territory. On the lower Niger, however, in 1877, Mr. 
Goldie Taubman (afterwards Sir George Taubman Goldie) con- 
ceived the idea of establishing a settled government. Through 
Ms efforts the various trading firms formed themselves in 1879 
into the “United African Company,” and the foundations were 
laid of something like settled administration. An application was 
made to the British Government for a charter in 1881, and the 
capital of the company increased to a million sterling. Hence- 
forth the company was known as the “National African Com- 
pany,” and it was acknowledged that its object was not only to 
develop the trade of the lower Niger, but to extend its operations 
to the middle reaches of the river, and to open up direct relations 
with the great Fula empire of Sokoto and the smaller states asso- 
ciated with Sokoto under a somewhat loosely defined suzerainty. 

In North and East Africa also events had moved since 1875. 
In :SSi France, with the consent of the Powers, undertook to 
reorganize the finances and administration of the meagre remains 
of the once splendid and powerful kingdom of Tunis. Two years 
later, with Lord Granville's circular despatch of Jan 3 1883 
England's long and onerous tutelage of Egypt began’ (See 
Ecapt.; * n -^ ast Africa,, north of the Portuguese possessions, 
wnere the sultan of Zanzibar was the most considerable native 


potentate, Germany was secretly preparing the foundations of 
German East Africa Italy, too, cad obtained a footing on the 
African continent. The Rubattino Steamship Company as far 
back as 1870 had bought the port of Assab as a coaling station, 
but it was not until 1882 that it was declared an Italian colony. 
This was followed by the conclusion of a treaty with the sultan 
of Assab, chief of the Danakil, signed on March 15, 1883, and 
subsequently approved by the king of Shoa, whereby Italy ob- 
tained the cession of part of Ablis (Aussa) on the Red sea, Italy 
undertaking to protect with her fleet the Danakil littoral One 
other event must be recorded The king of the Belgians had been 
driven to the conclusion that, if his African enterprise was to 
obtain any measure of permanent success, its international status 
must be recognized; and negotiations for the purpose were opened 
with various governments 

The Berlin Conference 1884 - 85 . — -With these events there 
had grown up a general conviction that it would be desirable for 
the Powers interested in Africa to come to some agreement as to 
“the rules of the game,” and to define their respective interests as 
far as practicable. A treaty between Britain and Portugal, giving 
undue recognition to Portuguese territorial claims, which was 
signed by Lord Granville on Feb. 26, 1884, but not ratified in 
view of the protests it had evoked, brought this sentiment to a 
head; and it was agreed to hold an international conference on 
African affairs. The conference assembled at Berlin on Nov. 
15, 1884, and after protracted deliberations the “General Act of 
the Berlin Conference” was signed by the representatives of all 
the Powers attending the conference, on Feb. 26, 1885. The 
Powers represented were Germany, Austria-Hungary, Belgium, 
Denmark, Spain, the United States, France, Great Britain, Italy, 
Holland, Portugal, Russia, Sweden and Norway, and Turkey. 
Ratifications were deposited by all the signatory Powers with the 
exception of the United States. The General Act dealt with six 
specific subjects: (1) Freedom of trade in the basin of the Congo, 
(2) the slave trade. (3) neutrality of territories in the basin of 
the Congo, (4) navigation of the Congo, (5) navigation of the 
Niger, and (6) rules for future occupation on the coasts of the 
African continent. For the present purpose, however, the re- 
sults effected by the Berlin Act may be summed up as follows. 
The signatory Powers undertook that any fresh act of taking 
possession on any portion of the African coast must be notified 
by the Power taking possession, or assuming a protectorate to 
the other signatory Powers. It was further provided that any such 
occupation to be valid must be effective. It is also noteworthy 
that the first reference in an international act to the obligations 
attaching to “spheres of influence” is contained in the Berlin Act. 

Before the General Act was signed the International Association 
of the Congo was recognized by all the signatory Powers, with 
the not very important exception of Turkey. Two months later, 
in April 1885, King Leopold, with the sanction of the Belgian 
legislature, formally assumed the headship of the new state; and 
on Aug. 1 in the same year his Majesty notified the powers that 
from that date the “Independent State of the Congo” declared 
that “it shall be perpetually neutral” in conformity with the pro- 
visions of the Ben.: 1 A*.. Thus was finally constituted the Congo 
Free State, under the sovereignty of King Leopold, though the 
boundaries claimed for it at that time were considerably modified 
by subsequent agreements. 

Partition Treaties. — In the 15 years that remained of the 
19th century the work of partition was practically completed. The 
international agreements which determined in the main the limits 
of the possessions of the various powers are: — 

I. The agreement of July 1, 1890, between Great Britain and 
Germany defining their spheres of influence in East, West, and 
South-west Africa. This agreement was the most comprehensive 
of all the “deals” in African territory, and included in return 
for the recognition of a British protectorate over Zanzibar the 
cession of Heligoland to Germany. 

II. The Anglo-French declaration of Aug. 5, 1890, which recog- 
mzed a French protectorate over Madagascar, French influence 
m the Sahara, and British influence between the Niger and T.al»» 
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y he Angb-Portugoese treaty of June 11, 1891, whereby readied the Anglo-Egyptian commander, from native sources, 
t e Portuguese possessions of the west and east coasts were that there were white men flying a strange flag at Fashoda. The 
separated by a broad belt of British territory, extending north sirdar at once proceeded in a steamer up Nile, and courteously 
° T # but firmly requested Capt Marchand to remove the French 

h ran co~German convention of March 15, 1894, by flag. On his refusal the Egyptian flag was raised close to the 
winch the Central budan was left to France (this region by an French flag, and the dispute was referred to Europe for adjust- 
Anglo-German agreement of Nov 15, 1893, having been recog- ment between the British and French Governments. A critical 
nized as in the German sphere).. By this convention France was situation ensued. Neither Government was inclined to give way, 
able to. effect a territorial junction of her N - - and for a time war seemed imminent. Happily Lord Salisbury 

possessions m North and West Africa with ■ \ ^ was able to announce, on Nov 4, that France was willing to recog- 

tnose m the Congo region. . , nize the British claims, and the incident was finally closed on 

V* Protocols of March 24 and April 15, ^ : y ' March 21, 1899, when an Anglo-French declaration was signed, 

1891, 1 or the demarcation, of the Anglo- 1 _ by the terms of which France withdrew" from the Nile valley and 

Italian spheres m East Africa. . j - accepted a boundary line which satisfied her earlier ambition by 

VI ihe Anglo-French^ convention of ^ uniting the whole of her territories in North, West, and Central 

June 14, 1898, for the delimitation of the . 11 “ Africa into a homogeneous whole, while effectually preventing 

possessions of the two countries west of ‘ '<* A K ’ •'*. the realization of her dream of a transcontinental empire from 

Lake Chad, with the supplementary decla- ^ 1 , ' west to east. 

ration of March 21, 1899, whereby France \. r y . G; : British and Portuguese Spheres Defined, — In the southern 

recognized the upper Nile valley as in the " T half of the continent, between the years 1885 and 1891, the Por- 

^ ere 0 1 m ^ uence tuguese possessions on the west and east coasts were delimited, 

Tne Congo State. The Congo Free' ' \ and Matabeleland and Mashonaland were occupied by the British 

State, which occupied, geographically, N,*,; . South Africa Company. (See Rhodesia ) The relations between 

central position, may serve as the start- , ' J , ' the British and Portuguese territories were determined by the 

mg-pomt for the story of the partition 1 A ’ treaty of June 11, 1891. Apart from defining the British and Por- 

after the Berlin Conference. By his will, ! T tuguese spheres both south and north of the Zambezi, it contained 

dated Aug 2, 1889, ^mg Leopold made N ° RTHERN BAP ‘ man y other provisions relating to trade and navigation, providing, 

Belgium formally heir to the sovereign m AT!VE chief in royal ™ ter ^a, a maximum transit duty of 3% on imports and exports 
rights of. the Congo Free State. Proposals attire. Belgian ccngo crossing Portuguese territories on the east coast to the British 
for Belgium to. assume responsibility for When a chief dies, selected sphere, freedom of navigation of the Zambezi and Shire for the 
its administration were made unsuccess- JJeT^fred, and buried 6 with S ^P S nations, and stipulations as to the making of railways, 
fully. m 1895 and 1901. Later,. the agita- him; the village is then roads, and telegraphs. Portugal was given both banks of the Zam- 
tion in Great Britain and America against abandoned bezi to a point ten miles west of Zumbo — the farthest settlement 

the Congo system of government and the admissions of an official of the Portuguese on the river. The boundary between the Portu- 
commission of enquip^ concerning its maladministration strength- guese sphere of influence on the west coast and the British sphere 
ened the movement in favour of transfer, until in 1905 Leopold of influence north of the Zambezi was only vaguely indicated; 
II. was forced to yield, and the annexation treaty was approved but it was to be drawn in such a manner as to leave the Barotse 
by the Belgian parliament Thus the Congo state, after an exist- country within the British sphere. Before the conclusion of the 
ence of 24 years as an independent power, became a Belgian treaty the British Government had made certain arrangements for 
colony. (See Congo, Free State and Belgian Congo.) the administration of the large area north of the Zambezi re- 

Frencti and British Rivalry. — After the capture of Khartum served to British influence. On Feb. 1 Sir Harry Johnston was 
and the death of Gen. C. G. Gordon, the Sudan was abandoned appointed imperial commissioner in Nyasaland, and a fortnight 
to the dervishes. The Egyptian frontier was withdrawn to Wadi later the British South Africa Company intimated a desire to 
Haifa, and the vast provinces of Kordofan, Darfur, and the Bahr- extend its operations north of the Zambezi. Negotiations followed? 
el-Ghazal were given over to dervish tyranny and misrule. It and the field of operations of the Chartered Company was, on 
was obvious that Egypt would sooner or later seek to recover her April 2, 1891, extended so as to cover (with the exception of 
position in the Sudan, as the command of the upper Nile was Nyasaland) the whole of the British sphere of influence north of 
recognized as essential to her continued prosperity. But the in- the Zambezi (afterwards Northern Rhodesia). On May 14 a 
temational position of the abandoned provinces was by no means formal protectorate was declared over Nyasaland, including the 
clear. The British Government, by the Anglo-German agreement Shire highlands and a belt of territory extending along the whole 
of July 1890, had secured the assent of Germany to the state- of the western shore of Lake Nyasa. The name was changed in 
ment that the British sphere of influence in East Africa was 1893 to that of the British Central Africa Protectorate, for which 
bounded on the west by the Congo Free State and by “the west- designation was substituted in 1907 the more appropriate title 
ern watershed of the basin of the upper Nile”; but this claim was of Nyasaland Protectorate. 

not recognized either by France or by the Congo Free State. British and German Rivalry. — In July 1890, the British 
From her base on the Congo, France was busily engaged pushing and German Governments came to an agreement upon the limits 
forward along the northern tributaries of the great river. The of their respective spheres of influence in various parts of Africa 
desire of France to secure a footing in the upper Nile valley was and the boundaries of German South-West Africa were fixed in 


partly due to her anxiety to extend a French zone across Africa, 
but it was also to a large extent attributable to the belief, widely 
entertained in France, that by establishing herself on the upper 
Nile France could regain the position in Egyptian affairs which 
she had sacrificed in 1882. 

In June 1896 Capt. J. Marchand left France with secret in- 
structions to lead an expedition into the Nile valley. On July 10, 
1898, he reached Fashoda, having established a chain of posts 
en route, and here the French flag was at once raised, and a 
“treaty” made with the local chief. Meanwhile, in 1896, an 
Anglo-Egyptian army, under the direction of Sir Herbert (after- 
wards Lord) Kitchener, had advanced southwards for the recon- 
quest of the Egyptian Sudan. On Sept. 2, 1898, Khartum was 
captured, and the khalifa's army dispersed. It was then that news 


the position they now hold as those of the territory mandated to 
the Union of South Africa. These Powers were also the two great 
rivals on the east coast. Germany, on Dec. 30, 1886, and Great 
Britain, on June 11, 1891, formally recognized the Rovuma river 
as the northern boundary of the Portuguese sphere of influence 
on that coast; but it was to +he north of that river, over the 
vast area of east or east central Africa in which the sultan of 
Zanzibar claimed to exercise suzerainty, that the struggle between 
the two rival powers was most acute. By an exchange of notes 
in Oct-Nov. ^ 1886, to which the sultan adhered on Dec. 4, 
1 88 6, the British and German Governments determined what ter- 
ritories were to be assigned to the sultanate of Zanzibar and agreed 
to a delimitation of their respective spheres of influence in East 
Africa. On Sept. 3, 1888, the British East Africa Association 
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received a charter and became the Imperial British East Africa 
Company. Shortly afterward the German colony of East Africa 
was founded. ( See Kenya Colony and Protectorate. ) 

Meanwhile, in the country to the west and north of the British 
sphere of influence a contest for Uganda had arisen between Karl 
Peters and the British East Africa Company. The contest was 
decided in favour of the latter by the Anglo-German Agreement 
of July i, 1890. The provisions relating to East Africa were 
these: — In return for the cession of Heligoland, Lord Salisbury 
obtained from Germany the recognition of a British protectorate 
over the dominions of the sultan of Zanzibar, including the islands 
of Zanzibar and Pemba, but excluding the strip leased to Germany, 
which was subsequently ceded absolutely } 

to Germany. Germany further agreed to ‘ 2 . 

withdraw the protectorate declared over \ ^ 

Witu and the adjoining coast up to Kis- / 

mayu in favour of Great Britain, and to _ ./ hV; ■ - 

recognize as within the British sphere of ' \* ^ f, ‘ // r 

influence the vast area bounded, on the ' 

south, by the frontier line laid down in the >. v, 
agreement of 1886, which was to be ex- f 

tended along the first parallel of south ^Ay- 

latitude across Victoria Nyanza to the • . } ]} } - 

frontiers of the Congo Free State, on the " ,,ft - j \\ j . 
west by the Congo Free State and the * ^ ‘ >f - * ; . 

western watershed of the Nile, and on the ■ , ;» 

north by a line commencing on the coast . 
at the north bank of the mouth of the , J * ’ 

River Juba, then ascending that bank of ' ' 

the river until it reached the territory at ; *,/ ■ , 
that time regarded as reserved to the influ- by courtesy of fred b. pat- 
ence of Italy 1 in Gallaland and Abyssinia, ”' E0 " elephant 

when it followed the frontier of the Italian Cracker dressed in 
sphere to the confines of Egypt. To the SKINS> THESE ' MEN ARE 
south-west of the German sphere in East experts in distinguish- 
Africa the boundary was formed by the ing all varieties of 
eastern and northern shore of Lake Nyasa, spoors 
and round the western shore to the mouth of the Songwe river, 
from which point it crossed the Nyasa-Tanganyika plateau to 
the southern end of the last-named lake, leaving the Stevenson 
road on the British side of the boundary. The effect of this 
treaty was to remove all serious causes of dispute about territory 
between Germany and Great Britain in East Africa. It rendered 
quite valueless Peter’s treaty with Mwanga and his promenade 
along the Tana; it freed Great Britain from any fear of German 
competition to the northwards, and recognized that her influence 
extended to the western limits of the Nile valley. But, on the 
other hand, Great Britain had to relinquish the ambition of con- 
necting her sphere of influence in the Nile valley with her pos- 
sessions in Gentral and South Africa. On this point Germany was 
quite obdurate; and an attempt subsequently made (May 1894) 
to secure this object by the lease of a strip of territory from the 
Congo Free State was frustrated by German opposition. (See 
Uganda; Kenya Colony and Protectorate and Tanganyika 
Territory.) 

On March 31 the union jack was raised, and on May 29 a fresh 
treaty was concluded with King Mwanga placing his country un- 
der British protection. A formal protectorate was declared over 
Uganda proper on June 19, 1894, which was subsequently ex- 
tended so as to include the countries westwards towards the Congo 
Free State, eastwards to the British East Africa protectorate and 
Abyssinia, and northwards to the Anglo-Egyptian Sudan. The 
British East Africa protectorate was constituted in June 1895, 
when the Imperial British East Africa Company relinquished all 
its rights in exchange for a money payment, and the administra- 
tion was assumed by the imperial authorities On April 1, 1902, 
the eastern province of the Uganda protectorate was transferred 
to the British East Africa protectorate, which thus secured control 
of the whole length of the so-called Uganda railway, and at the 
same time obtained access to the Victoria Nyanza, 

! At this period negotiations between Great Britain and Italy had 
begun but were not concluded. 


Italy.— -Early in the ’eighties as already seen, Italy had 
obtained her first formal footing on the African coast at the Bay 
of Assab (Aussa) on the Red Sea. In 1885 the troubles in which 
Egypt found herself involved compelled the khedive and his 
advisers to loosen their hold on the Red Sea littoral, and, with 
the tacit approval of Great Britain, Italy took possession of 
Massawa and other ports on that coast In May 1889 the 
Italians concluded with the negus Menelek the Treaty of Uccialli 
which, besides settling the frontiers between Abyssinia and the 
Italian sphere, contained the following article* — 

XVII. His Majesty the King of Kings of Ethiopia consents to avail 
himself of the Italian Government for any negotiations which he may 
enter into with the other Powers or Governments. 

In Italy and by other European governments this article was 
generally regarded as establishing an Italian protectorate over 
Abyssinia; but this ^as never accepted by the em- 
peror Menelek, and :: . *\. v Italy succeed in establishing 

any very elective control over Abyssinian affairs. By May 1894 
under various agreements, the Italian and British Governments 
had fixed the northern limit of the Italian sphere as running 
from Ras Kasar on the Red Sea to the intersection of the Blue 
Nile with 35 0 E. longitude, and settled the boundary between 
their respective spheres on the Somali coast. But while Great 
Britain was thus lending her sanction to Italy’s ambitious schemes 
the Abyssinian emperor was becoming more and more incensed 
at Italy’s pretensions to exercise a protectorate over Ethiopia. 
In 1893 Menelek denounced the Treaty of Uccialli, and eventu- 
ally, in a great battle, fought at Adowa on March 1, 1896, the 
Italians were disastrously defeated. By the subsequent Treaty of 
Addis Ababa, concluded on Oct. 26, 1896, the whole of the country 
to the south of the Mareb, Belesa, and Muna rivers was restored 
to Abyssinia, and Italy acknowledged the absolute independence 
of Abyssinia. By later negotiations with his European neighbours, 
the emperor Menelek secured boundaries on the south and west 
more favourable to Abyssinia than those assigned under the Anglo- 
Italian agreement. And Italian Somaliland, bordering on the 
south-eastern frontier of Abyssinia, became limited to a belt of 
territory with a depth inland from the Indian ocean of from 180 
to 250 miles. 

Anglo-French Rivalry in West Africa.— In West Africa 
the real struggle was between France and Great Britain, and 
France played the dominant part, the exhaustion of Portugal, the 
apathy of the British Government and the late appearance of 
Germany in the field all being elements that favoured the success 
of French policy. Two phases may be distinguished: the first deal- 
ing with the coast colonies, the second with the middle Niger and 
Lake Chad. On the coast France was wholly successful in her 
design of isolating all Great Britain’s separate possessions in that 
region, and of securing for herself undisputed possession of the 
upper Niger and of the countries lying within the great bend of 
that river. At the date of the Berlin Conference the present 
colonies of Southern Nigeria and the Gold Coast constituted a 
single colony under the title of the Gold Coast colony, but on 
Jan. 13, 1886, the territory comprised under that title was erected 
into two senara^p cronies—! Lagos and the Gold Coast (the name 
of the Mrr.sr bflr.g changed in Feb. 1906 to the colony of 
Southern Nigeria). In Aug. 1896, following the destruction of the 
Ashanti power and the deportation of King Prempeh, as a result 
of the second Ashanti campaign, a British protectorate was de- 
clared over the whole of the Ashanti territories and a resident was 
installed at Kumasi. But no northern limit had been fixed beyond 
the 9th parallel, and the countries to the north — Gurunsi (Grusi), 
Mossi and Gurma— were entered from all sides by rival British, 
French, and German expeditions. A few days before the meeting 
of the Berlin Conference Sir George Goldie had succeeded in buy- 
ing up all the French interests on the lower Niger. The British 
company’s influence had at that date been extended by treaties 
with the native chiefs up the main Niger stream to its junction 
with the Benue, and some distance along this latter river. But 
the great Fula states of the central Sudan were still outside Euro- 
pean influence; and the German Government made efforts to se- 
cure a footing on the lower Niger until the fall of Prince Bis- 
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marck in March 1890. On the failure of the half-hearted attempt 
made later to establish relations with Gando from Togoland, 
Germany dropped out of the competition for the western Sudan 
and left the field to France and Great Britain. After its first great 
S ^ CC rf S * ^ a ^ 10na ^ African Company obtained a charter from 
the British Government, and on July 10, 1886, it became “The 
Royal Niger Company.” 

Notwithstanding her strenuous efforts, France, in her advance 
down the Niger from Senegal, did not succeed in reaching Sego 
on the upper Niger, a considerable distance above Timbuktu, 
until the winter of 1890-91, and the rapid advance of British in- 
fluence up the river raised serious fears lest the Royal Niger 
Company should reach Timbuktu before France could forestall 
her. In 1892, however, after a troublesome war, France annexed 
some portion of Dahomey on the coast and declared a protector- 
ate over the rest of the kingdom. Thus was removed the barrier 
which had up to that time prevented France pushing her way 
Nigerwards from her possessions on the Slave Coast, as well as 
from the upper Niger and the Ivory Coast. Henceforth her prog- 
ress from all these directions was rapid, and in particular Tim- 
buktu was occupied in the last days of 1893 It then appears to 
have been suddenly realized in France that, for the development 
of the vast regions which she was placing under her protection 
in West Africa, it was extremely desirable that she should obtain 
free access to the navigable portions of the Niger, if not on the 
left bank, from which she was excluded by the agreement of Aug 
5, 1890, then on the right bank, where the frontier had still to 
be fixed by international agreement On Feb. 13, 1895, a French 
officer, Commander Toutee, arrived on the right bank of the 
Niger opposite Bajibo and built a fort. His presence there was 
notified to the Royal Niger Company, who protested to the Brit- 
ish Government against this invasion of their territory; and 
eventually Toutee was ordered to withdraw, and the fort was 
occupied by the Royal Niger Company’s troops In 1897 the at- 
tempt was renewed in the most determined manner. In Feb- 
ruary of that year a French force suddenly occupied Bussa, and 
this act was quickly followed by the occupation of Gomba and 
Illo higher up the river. In Nov. 1897 Nikki was occupied. The 
situation on the Niger had so obviously been outgrowing the 
capacity of a chartered company that for some time before these 
occurrences the assumption of responsibility for the whole of the 
Niger region by the imperial authorities had been practically de- 
cided on; and early in 1898 Capt. F. D. (afterwards Lord) Lugard 
was sent out to the Niger with a number of imperial officers to 
raise a local force in preparation for the contemplated change 
The advance of the French forces from the south and west was 
the signal for an advance of British troops from the Niger, from 
Lagos, and from the Gold Coast protectorate. The situation thus 
created was extremely serious The British and French flags were 
flying in close proximity, in some cases in the same village. Mean- 
while the diplomatists were busy in London and in Paris, and in 
the latter capital a commission sat for many months to adjust 
the conflicting claims. Fortunately, by the tact and forbearance 
of the officers on both sides, no local incident occurred to pre- 
cipitate a collision, and on June 14, 1898, a convention was signed 
by Sir Edmund Monson and M. G. Hanotaux which practically 
completed the partition of this part of the continent. ( See 
Nigeria.) 

Thus in its broad outlines the partition of Africa was begun 
and ended ift the short space of a quarter of a century. The re- 
sult was to divide the continent among the Powers as follows — 


British Africa. ... 

Square miles. 
.... 2,101,411 

Egyptian Africa 

1,600,000 

French Africa 

. . 3,866,950 

German Africa 

910,150 

Italian Africa 

200,000 

Portuguese Africa 

7 S 7 ? Soo 

Spanish Africa . . . 

79 ,Soo 

Belgian Africa . 

. 900,000 

Turkish Africa 

. 400,000 

Independent Africa. , . - - 

613,000 


11,458,811 
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Anglo-French. Declaration* 1904 —' There were still many 
finishing touches to be put to the structure, but a large contribu- 
tion to the process was made by the Anglo-French declaration of 
April 8, 1904, when a series of agreements relating to several 
parts of the globe were signed in London by Lord Lansdowne, 
the foreign secretary, and M Paul Gambon, the French ambassa- 
dor, on behalf of their respective Governments. With regard to 
Egypt the French Government declared “that they [would] not 
obstruct the action of Great Britain in that country by asking 
that a limit of time be fixed for the British occupation or in any 
other manner.” To understand the eqdvalerr engagement taken 
by Britain, it must be recalled that to consolidate her position in 
north-west Africa France desired to make her influence supreme 
in Morocco. In April, 1902, it had been agreed between the 
French and Shereefian Governments to co-operate in establishing 
order in the frontier districts of Morocco and Algeria. Mean- 
while in the northern districts of Morocco the unrest under the 
rule of the young sultan, Abd-el-Aziz IV., was attracting attention 
in Europe and evoking demands for its suppression. It was in 
these circumstances that in the declaration of April 1904 the 
British Government recognized “that it to France, 

more particularly as a Power whose * ] conter- 

minous for a great distance with those of Morocco, to preserve 
order in that country, and to provide assistance for the purpose 
of all administrative, economic, financial, and military reforms 
which it may require.” Both parties, however, “inspired by their 
feeling of sincere friendship for Spain, [took] into special con- 
sideration the interests which that country [derived] from her 
geographical position and from her territorial possessions on the 
Moorish coast of the Mediterranean”; and in these interests the 
French Government undertook “to come to an understanding 
with the Spanish Government.” The understanding was reached 
later in the same year, and thus Spain secured a sphere of inter- 
est on the Moroccan coast immediately facing the Spanish penin- 
sula. Here it may be added that the protectorate of Spain over 
certain territories on the west coast of Africa, south of Morocco, 
had been notified to the Berlin Conference, and that by an agree- 
ment made with France in 1900 some 70,000sq.m. of the western 
Sahara were recognized as Spanish ; while at the same time France 
admitted the claim of Spain to the ownership of the district 
around the Muni river to the south of Cameroons. The action taken 
by France in Morocco in accordance with the policy marked out 
in the Anglo-French declaration aroused the resentment of Ger- 
many, but on July 8, 1905, the republic secured from the German 
Government formal “recognition of the situation created for 
France in Morocco by the contiguity of a vast extent of terri- 
tory of Algeria and the Shereefian empire, and by the special re- 
lations resulting therefrom between the two adjacent countries, 
as well as by the special interest for France, due to this fact, 
that order should reign in the Shereefian empire.” Finally, in 
Jan.-April, 1906, a conference of the Powers was held at Algeciras 
to devise, by invitation of the sultan, a scheme of reforms to be 
introduced into Morocco (q.v.). French capital was allotted a 
larger share than that of any other Power in the Moorish state 
bank which it was decided to institute, and French and Spanish 
officers were entrusted with the organization of a police force for 
the maintenance of order in the principal coast towns. The new 
regime had not been inaugurated fully, however, when a series 
of outrages led, in 1907, to the military occupation by France of 
Oudjda, a town near the Algerian frontier, and of the port of 
Casablanca on the Atlantic coast of Morocco. 

LATER POLITICAL DEVELOPMENTS 

The political map of Africa changed very considerably between 
1910 and 1925. In 1910 the British self-governing colonies of 
the Cape, Natal, Transvaal, and Orange River were formed into 
the Union of South Africa, with a single government and one 
legislature. In 1911 a considerable area of French Equatorial 
Africa was transferred to German Cameroons and in return Ger- 
many acknowledged a French protectorate over the greater part 
of Morocco. On March 30, 1912, a protectorate treaty between 
France and the sultan was signed at Fez; and by a Franco-Span- 



AFRICA 


[HISTORY 


328 

ish convention of Nov. 27 the Spanish zones in Morocco were de- 
fined. In 1912, also, Italy annexed the Turkish vilayets of ^Tripoli 
and Bengasi (Cyrenaica), to which the common name of Libya 
was given. In Dec. 1914 a British protectorate over Egypt was 
proclaimed, but by a declaration of Feb. 1922 Great Britain ac- 
knowledged the independence of Egypt. The status of the Anglo- 
Egyptian Sudan remained unchanged. 

In June 1919, by the Treaty of Versailles, Germany renounced 
possession of all her oversea protectorates in favour of the 
principal Allied and Associated 
Powers. These territories, which 
had all been conquered by the 
Allies during the World War, 
were placed under mandatories. 

The Union of South Africa be- 
came mandatory for German 
South-West Africa; Togoland 
was divided between France and 
Great Britain; and France be- 
came mandatory for Cameroons, 
except for a smaP portion which 
was placed under the aur.v nova- 
tion of British Nigeria. Britain 
became mandatory for German 
East Africa, renamed the Tan- 
ganyika Territory, but by subse- 
quent Anglo-Belgian agreements 
Belgium became mandatory for 
the pro wo ccs of Ruanda and 
Urur.di. In 1920-25 Italy gained 
additions to Tripoli and Cyrenaica by arrangements with France 
and Egypt and to Italian Somaliland by arrangement with Great 
Britain. In 1936, Italy annexed Abyssinia. 

As a result of these changes Africa was divided among the fol- 
lowing Powers. The territories governed under mandate are 
reckoned in the possession of the Power named 



HOW AFRICA’S 1! MILLION SQUARE 
MILES ARE DIVIDED AMONG THE NA- 
TIONS. THE FIGURES FOR THE 
THREE SEGMENTS TOO SMALL TO 
SHOW ARE: EGYPT, 350,000 SQ.M.: 
SPAIN, 140,000 SQ.M., AND Iti THE 
SMALLEST SEGMENT, LIBERIA, 
40,000 SQ.M. 


France 

Great Britain . 
Belgium . 
Portugal . 


. 4,200,000 Italy . 

. 3,984,000* Egypt 

930,000 Spain 

. 788,000 Liberia 


1,030,000 

350,000 

140,000! 

40,000 


^Including Anglo-Egyptian Sudan, 
f Including the Spanish zones in Morocco. 

These figures give a total of 11,462,00039 m as the area of Africa. 
In the absence of definite surveys of large areas of the continent this 
may be regarded as a close approximation to accuracy. 

German Policy. — The extinction of Turkish rule in North 
Africa had long been foreseen and was no matter for regret. It 
ended a connection which had lasted five centuries and had been 
almost wholly evil in its elects. German sovereignty in Africa 
had only dated from 1884 and had been rapidly enlarged. En- 
deavours to extend it further had been a prominent factor in 
German policy for a decade before the World War. Germany 
desired a footing on the African coast of the Mediterranean and 
a port on the Atlantic coast of Morocco. These desires conflicted 
with Italian and French ambitions, and in 1911 the issue on both 
points was decided against Germany. As to Morocco, a Franco- 
German convention of Feb. 9, 1909, had recognized the privileged 
position of France in Morocco, but not a French protectorate 
over that country, and the sending of the German gunboat, 
“Panther,” to Agadir, in July, 1911, was a protest against what 
Germany considered an unwarranted extension of French in- 
fluence in Morocco, and an intimation that if German treaty 
rights in Morocco were to be renounced, France must make com- 
pensation. The intervention of Great Britain on the side of 
France put an end to a dangerous situation; Germany, by a con- 
vention concluded Nov. 4, 1911. accepted compensation in Cen- 
tral Africa and withdrew opposition to the establishment of a 
French protectorate in Morocco, 

While the Franco-German negotiations were in progress Italy 
abruptly declared war on Turkey and invaded, and held, Cyrena- 
ita and Tripoli. Thus Germany, who had designed to exploit those 
vilayets through the medium of an Austro-Hungarian chartered 


company, wa> of her last oppcrtumly of war 

of gaining a n the Mediterranean. She turned her at- 

tention to the development of a Mitt el Afrika policy. This policy 
aimed at securing Germany’s supremacy, primarily economic and 
ultimately political, in central equatorial Africa, The aim was 
to reserve the Belgian Congo, Angola and Mozambique, north 
of the Zambezi, as a German sphere, and thus to link up Cam- 
eroons with the South-West and East Africa protectorates Ger- 
man industries had need of the raw material tropical Africa pro- 
duces, and, moreover, southern Angola was a good field for Euro- 
pean settlement. 

British statesmen were not unfavourable to German expansion 
in equatorial Africa, so long as it was confined to the economic 
sphere. In 1898 an agreement, signed by Mr A. J. (afterwards 
Lord) Balfour and Count Hatzfeldt, had divided Angola and 
Mozambique into spheres in which Great Britain and Germany re- 
spectively were to give financial and economic help to the Portu- 
guese. This was followed in 1899 by the Treaty of Windsor, the 
object being to reassure Portugal that the B alf our-Hatzf eld t 
agreement was not in derogation of her sovereign rights ^in Africa. 
Neither the agreement with Germany nor the treaty with Portu- 
gal was published. 

After the settlement of the Morocco crisis, Germany reopened 
negotiations with Great Britain in respect of Portugal’s African 
colonies, and Prince Lichnowsky (the German ambassador) and 
Sir Edward (afterwards Lord) Grey reached a new agreement, 
which was ready for signature in 1913. Nearly all Angola was 
recognized as a German economic sphere, as well as the northern 
part of Mozambique. The rest of Mozambique, including Delagoa 
Bay and the Zambezi valley, was to be a British economic sphere. 
Sir Edward Grey made it a condition of signing that the 1898 and 
1899 documents should be published. The German foreign office 
raised objections, Herr von Jagow (then foreign minister) stating 
that the German Press would regard the terms of the Treaty of 
Windsor and the Lichnowsky agreement as contradictory. In 
July 19x4, however, German consent to publication had been 
given, but before the new agreement could be signed the World 
War had broken out. 

The World War. — During the progress of the campaigns in 
Africa the whole of the continent, except Abyssinia and the Span- 
ish protectorates, became involved in the struggle. The conquest 
of the German colonies was foreseen in the negotiation which 
preceded Italy’s entry into the war, and Article 13 of the agree- 
ment signed in London on April 26, 1915, between France, Rus- 
sia, Great Britain, and Italy, laid down that : — 

In the event of France and Britain increasing their colonial 
territories in Africa at the expense of Germany, those two Powers 
agree in principle that Italy may claim some equitable compen- 
sation, particularly as regards the settlement in her favour of 
the questions relative to the frontiers of the Italian colonies of 
Eritrea, Somaliland and Libya, and the neighbouring colonies be- 
longing to France and Great Britain. 

Italian Ambitions. — Italian ambitions had gone beyond the 
readjustment of frontiers; in particular Italy wished to acquire 
Jibuti, the port of French Somaliland and the starting place of 
a railway to Abyssinia. As Jibuti was the only French port on 
the Suez canal route to the East and to Madagascar, as well as 
the only approach to Abyssinia that France possessed, she de- 
clined to entertain proposals for its surrender. 

Italy, however, obtained from France a welcome rectification 
of the Tripoli-Tunisia frontier, as well as valuable concessions in 
Tunisia. 

In regard to the Cyrenaica-Egyptian frontier, the British Gov- 
ernment, in 19x9, offered Italy a readjustment of territory in the 
Libyan desert. The negotiations had not been concluded when 
Egypt was granted independence and after that time they were 
conducted directly between Italy and Egypt. They turned largely 
on the possession of the oasis of Jaghbub, a place of some 
strategic importance, where is also the tomb-mosque of the 
founder of the Senussi sect. On Dec. 6, 1925, an Itaio-Egyptian 
agreement was signed, by which Jaghbub was included in 
Cyrenaica. The wells to the west of El Solium were included in 



HISTORY] 


AFRICA 


Egyptian territory, thus giving Ei Solium a needed water supply. 
South of Siwa the frontier was drawn along longitude 25 0 E. to 
the boundary of the AmU-E ... ;\Lr. Sudan in latitude 22 0 North. 

Meanwhile Mussolini pressed again for a sphere of influence in 
Ethiopia. Notes were exchanged with England in 1925 undertak- 
ing to support the latter’s request for the right to build a dam at 
Lake Tana in return for support for Italy’s demand for a sphere 
in western Ethiopia. When England, seeing r.u opportunity to get 
the dam built by Egyptian and American Ime'es's, the 

Italian cause, Mussolini turned first to France and then in 1935 
to direct aggression upon Abyssinia (q.v.). The war of conquest 
by Italy stirred the entire world. It was a direct assertion of 
white supremacy over a native and independent sovereignty which, 
in Sept. 1923, had been admitted to Lre League of Nations. In 
May 1936 Abyssinia was subdued and annexed. With Eritrea and 
Italian Somaliland, this ancient kingdom is included in an East 
African dependency over which the King of Italy has been de- 
clared Emperor. 

France and Spain. — In the same year {1912) that France 
obtained her protectorate in Morocco she concluded an arrange- 
ment with Spain whereby a Spanish protectorate was set up in the 
northern part of the sultanate, the port of Tangier and a small 
area around it being made, however, an international zone. In 
the French protectorate Marshal Lyautey, the resident-general, 
adopted a bold and conciliatory policy and won the confidence 
and respect of the Moors. He was succeeded in 1925 by M. 
Theodore Steeg, the governor-general c* Alger a. In their zone 
the Spaniards met with determined opposition, largely owing to 
the uprise of a Moor, styled Abdel-Krim. In the territory known 
somewhat vaguely, as Er-Rif, there seems to have been, as in 
the coastward portions of Algeria and Tunisia, a much more 
marked Iberian element in the population than there is in the 
south of Morocco, and this part of northern Morocco had shown 
a great hatred of European interference. The Spaniards suffered 
a severe reverse in 1921 and there was again heavy fighting in 
1924 and 1925. In the last-named year the Rifs invaded the 
French zone, but were defeated and driven back. In the next 
year the insurrection was successfully quelled; and in 1927 the 
king and queen of Spain were cordially received. In Southern 
Rhodesia the growth of a vigorous white community led to that 
country being made, in 1923, a self-governing colony of the Brit- 
ish Empire, and with the assumption of direct imperial control 
of Northern Rhodesia in 1924 charteied-company rule in Brit- 
ish Africa came to an end. In East Africa another vigorous 
and vocal white community made its influence felt, namely 
the settlers in the British East Africa Protectorate, which pro- 
tectorate was annexed to the British Crown in 1920 and re- 
named Kenya Colony. 

A subject which raised large issues was the position of Indians 
in South and East Africa, but it was of less importance than the 
growth of race consciousness among the Bantu and the negroes. 
Increase of education and of Christianity, the employment of 
large numbers of Africans in industries, and the lessons taught 
by the World War were among the factors which intensified the 
feeling of racial unity and led to manifestations of a new anti- 
white movement. This movement was different from the simple 
objection to interference by Europeans, or Arabs, previously dis- 
played, and had a consciousness of the need of self-development. 

France in North Africa.-— Apart from the awakening of the 
African peoples to race-consciousness, two recent developments 
in the European occupation of the continent are noticeable. 
France has shown definite progress in the task of restoring north- 
west Africa to the place in Mediterranean civilization which it 
held from the 6th century 3 c. to the 7th century of the Christian 
era, when the Mohammedan conquest began. Under British ad- 
ministration the peoples of East Africa have emerged rapidly 
since the World War to industrial and political advancement. 
Since 1912, when she acquired the protectorate of Morocco, the 
authority of France has become increasingly effective in the 
fertile littoral and high plateaux of the western half of North 
Africa. The political and economic development of this Mediter- 
ranean area upon European lines has been assured by the expan- 
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sion of Algeria southward and the subsequent linking up of Sa- 
haran Algeria with the western Sudan, the French west coast 
colonies, and French Congo in a vast and coherent African em- 
pire. Barely a century ago the French expeditionary force landed 
at Sidi Ferruch on June 14, 1830. The declared purpose of the 
French cabinet was ‘to abolish slavery and piracy, to re-establish 
the security of navigation in the Mediterranean and open up its 
southern coasts anew to r. 0 :v - civilization, commerce, and 

the free access of all nations/"' in tne interval the “restricted oc- 
cupation” of the coast towns has become the ‘total occupation 
of Algeria, and the conquest of ‘the South”; while the incor- 
poration of Northern Algeria into France has been followed by 
the protectorates of Tunis (1881) and Morocco (1912). Within 
these hundred years the European element in North Africa has 
risen from a handful of consular officials and merchants to well 
over a million residents, or approximately to one-tenth of the 
total population. Great European towns have been built. Agri- 
culture and stock-raising have become infinitely more productive, 
minerals have been found and worked and new industries intro- 
duced. Order and public security have been established in re 
gions to which Rome never sought to penetrate and over peoples 
that the legionaries strove in vain to subdue. The increasing throng 
of tourists who yearly traverse North Africa by rail and car 
from Algiers to the Saharan oases and from Carthage to Marra- 
kesh, and the frequency and regularity of the steamship services 
which maintain intercourse between the European and African 
shores of the Mediterranean, are evidence of the success with 
which France has fulfilled her primary task of re-opening to 
Europe this lost province of the Graeco-Roman world. 

British Development. — After the World War appreciable 
progress was made in the construction of development works and in 
production in Uganda, Kenya, and rp ~r2r~y :i m ^omierly German 
East Africa) ; and with a view of : . ■ - *1 " . the economic 

capacity of these and the neighbouring territories of Zanzibar, 
Nyasaland, and Northern Rhodesia, the possibility of administra- 
tive co-operation between the several governments concerned 
came under consideration. As the result of conferences on this 
subject held in 1927 the colonial office appointed the Hilton 
Young Commission to inquire into the question, of the feder- 
ation, or other union, of the British territories from Northern 
Rhodesia to Uganda. And, by the desire of its ministry, Southern 
Rhodesia (which became self-governing in 1923) was included in 
the scope of the commission. The project of an administrative 
union, of which this official enquiry into the views of the several 
governments and populations concerned was the first step, ac- 
quires a special interest from the character ahd gvopnvmLal po- 
sition of the colonies affected. Both the East, 'j.J Ao South 
African colonies are mixed African and European states, in which, 
although the mass of the inhabitants are African, the European 
minority is politically dominant. But while, broadly speaking, in 
the former the numerical predominance and economic importance 
of the African population are such that the interests of this 
population have priority in the eyes of the administration over 
those of the European, in the latter, with the exception of the 
native territories of the high commission, the European popu- 
lation and its economic importance are so relatively great that 
European interests stand first. In the East Coast colonies, how- 
ever, African interests are not so predominant as they are in 
the (British) West Coast colonies; and in this respect these East 
Coast colonies hold a position midway between the frankly Afri- 
can West Coast colonies and the frankly European Union of 
South Africa and Southern Rhodesia. The federation, if effected, 
of a group of colonies of this intermediate type, by showing 
whether a central administration is a more effective medium for 
arriving at a due balance between African and European interests, 
may be expected to provide data germane to the whole subject 
of the European tutelage of African peoples. And in particular, 
as the result of the inclusion of Southern Rhodesia in the pur- 
view of the commission and the consequent possibility of 
Northern Rhodesia or its western portion being incorporated 
into Southern Rhodesia, it is probable that the question whether 
Northern Rhodesia, with its large area of 300,000sq.m., is to be 
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administered as a “plantation” colony or to become a new centre 
of British population will be at length determined. 

Tangier. — The status of the Tangier International Zone was 
regulated by the Act of Algeciras (April 7, 1906), until modified 
by the conference which formulated the Tangier Statute in 1923, 
Although certain Powers signatory of the Algeciras Act, notably 
Italy, withheld their adhesion, this protocol came into force on 
June i, 1925. But Spain continued to maintain that the only 
satisfactory arrangement was the incorporation of Tangier in 
the Spanish Zone by which it was encircled: while France in- 
sisted that her position in Morocco required that Tangier and its 
communications should be under her control The visit of a 
division of the Italian navy to Tangier in Oct. 1927, emphasized 
Italy’s refusal to recognize the statute. On March 3, 1928, agree- 
ment was reached between France and Spain. At a second confer- 
ence (March 20) of France, Spain, Italy and Great Britain the 
Franco-Spanish Agreement of March 3, was adopted, the statute 
was modified, and the claims of Italy to participate in the gov- 
ernment of Tangier were satisfied (July 17). 
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RECENT EXPLORATION 

Progress Since 1910 .— The largest unknown area of Africa 
in 1910 was in the Sahara desert; the greatest gaps on the map 
were in the Libyan desert. In 1920-21 Mrs. Rosita Forbes took 
an expedition across the Libyan Desert to Kufra, the headquar- 
ters of the Senussi Tariq. In 1922-23 Ah- 
med Bey Hassanein, who had accompanied 
her, led an expedition through Kufra and 
the southern oases to Darfur. Mrs. Forbes 
has made further journeys through Abys- 
sinia, the western Mauretanian desert and 
western Arabia. Hassanein Bey in 1923 
journeyed through the Libyan desert into 
Darfur and Kordofan. Previous explora- 
tions by the French (1 91 2-1 7) had in- 
creased knowledge of the eastern limits 
of the Chad basin, and had definitely 
proved its distinction from the western 
basin of the Nile. Col Tilho ’s expedi- 
tions had revealed altitudes in Tibesti 
of 1 1, 200ft. and the height of Mt. Tu- 
side as 10,700ft.; lesser altitudes of 
9,800ft. were determined at Jebal Marra, 
in Darfur, and of 4,000 to 5,000ft. on the 
western borders of the Sudan. The Tibesti 
A zulu warrior in belt of highland probably played a great 
full battle array part in southward spreads of fauna and 

Carefully trained in milt- g ora j n Miocene and Pliocene times. In 

warrior wajTfeare/ by his the Nilotic Sudan, east of the main Nile, 
neighbours as a formidable altitudes of 10,000ft. were discovered in 
enemy 1911-12 by Col H. D. Pearson. In 1916 

Maj. Cuthbert Christy made an interesting journey along the 
south-western limits of the Nile basin, traversing the ironstone 
region where adjoining head-streams flow either southwards into 
the Mbomu and its affluents (Congo basin) or north-east into the 
Nile basin. 



French officers, notably Capt. Augieras, have conducted (from 
1904) a scientific survey of the western Sahara, from southern 
Morocco to the Senegal river and the northern Niger. Augieras 
has shown how the intense “desert” conditions of the western 
Sahara with few oases except on the periphery, accompany the 
extreme temperatures of the low-lying dunes, which quickly lose 
heat. The great Tui depression remained unexplored up to 1922; 
but since then the Citroen expedition from the latitudes of Insalah 
and Ahaggar in southern Algeria has increased our knowledge of 
this area. Portuguese Guinea, with its large rivers, has been partly 
explored, and since 1921 the vast southern part of the Niger basin, 
and the Black and White branches of the mighty Volta river, 
have become better known. Northern Togoland, Dahomey, south- 
ern Nigeria and the basin of the great Benue river have been 
mapped in detail. 

East and Central Africa.— Much intensive work has been 
done in Erst and Central Africa. I. N. Dracopoli in 1912-1913 
e.vpicrca pan of Jubaland; he reached the Lorian swamp, which 
receives the waters of the Uaso Nyiro, and showed its connection 
with the Juba river in Italian Somaliland. In April 1912 G. F. 
Archer (later Sir) completed surveys connecting the triangula- 
tion of British East Africa with the Abyssinian boundary sur- 
vey. A survey by Capt. E. M. Jack, in 1911, of the region between 
Lakes Kivu and ' Victoria added to the knowledge of the Mufum- 
biro range of active volcanoes; Karisimbi was found to be 14,780ft. 
high. Since that time the Mufumbiro region and western Uganda 
have been surveyed in considerable detail. In 1927 geologists of 
the Swedish Institute found three series of sloping beaches along 
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the Rift valley between Menengai and Longonofc, and also col- 
lected much data relative to the glaciation of Mt Elgon and Kili- 
manjaro, and to the glacial geology of East Africa in general. 

The first survey along its whole length of the Congo-Zambezi 
watershed was made in 1911-14 by Anglo-Belgian and Anglo- 
Portuguese boundary commissions. Many rivers run for consid- 
erable distances parallel to the divide, which is largely bush- 
covered. Maj. Reginald Walker, one of the British commissioners, 
discovered that the Luapula, a main headstream of the Congo, did 
not issue^ from Lake Bangweulu, but was a continuation of the 
Chambezi, which passes through the great swamp south of Bang- 
weulu 

Results of the War.— During the World War, needs of cam- 
paigning led to many additions to the knowledge of the topography 
of inter-tropical Africa, partly through use of aircraft for 
survey purposes. Thus very useful maps were made of the north- 
ern part of Portuguese East Africa. In 1920 Dr. P. Chalmers 
Mitchell, who flew over the Nile basin proved the value of air 
reconnaissance to geology by the discovery in the Bayuda desert, 
north of Khartoum, of the volcanic character of a range of hills 
A little later the French began to use aeroplanes for survey pur- 
poses in the Sahara. (X.) 

AFRICA^ ROMAN s comprised the whole of the continent 
known to the ancients, except Egypt and Ethiopia. The official 
and administrative language used the word Africa in a narrow 
sense, as noticed below. The term was borrowed by the Romans 
from the language of the natives. In Latin literature it was em- 
ployed for the first time by the poet Ennius, who used it of the 
territory of Carthage and the eastern group of the Atlas. Numer- 
ous conjectures have been made as to the etymology of the term 
Africa; the best is that of Charles Tissot, who sees in the word 
“Africa” the name of the great Berber tribe, the Aourigha (whose 
name would have been pronounced Afarika), the modern 
Aouraghen, in ancient times the principal indigenous element of 
the African empire of Carthage (Tissot, Geogr. comp. i. 389). 
Africa was, in the eyes of the Romans and Carthaginians alike, 
the country inhabited by the great tribe of Berbers or Numidians 
called Afarik. 

At the time of the Third Punic War the Africa of the Cartha- 
ginians was but a fragment of their ancient native empire, the 
rest of Africa having passed into the hands of the kings of 
Numidia, who were allies of the Romans. 

After the capture of Carthage by Scipio (146 b.c.) this terri- 
tory became a Roman province, and a trench, the fossa regia, 
was dug to mark the boundary of the Roman province of Africa 
and the dominions of the Numidian princes. The remains of this 
ditch, protected by a low wall or a stone dyke, have been dis- 
covered (1907); some of the boundary stones which marked its 
course, and inscriptions mentioning it, have also been found. 
From Testur on the Mejerda the fossa regia can be followed by 
these indications for several miles along the Jebel esh-Sheid. The 
ditch ran northward to Tabarca and southward to Tina. The 
ditch which in later times divided the provinces of Africa vetus 
and Africa nova was at the time of the Third Punic War the 
boundary of Carthaginian territory. The government of the 
Roman province thus delimited was entrusted to a praetor or 
propraetor . The towns which had fought on the side of the Ro- 
mans during the Third Punic War were declared civitates liberae, 
and became exceedingly prosperous, e.g., Utica, Hadrumetum and 
Thapsus. 

After the Jugurthine war in 106 b.c. the whole of the regio 
Tripolitana on the littoral of the two Syrtes, was annexed to the 
Roman province. The battle of Thapsus in 46 b.c. made the 
Romans definitely masters of Numidia which was converted into 
a new province called “Africa Nova”; the old province of Africa 
was known as " Africa Vetus ” 

In 31 b.c Octavius gave up Numidia, or Africa Nova, to King 
Juba II. Five years later Augustus gave Mauretania and some 
Gaetulian districts to Juba, and received in exchange Numidia, 
which thus reverted to direct Roman control, no longer forming 
a distinct government, but attached to the old province of 
Africa. From 25 b.c. the Roman province of Africa comprised 
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the region between the mouth of the Ampsaga (Wad Rummel, 
Wad el Kebir) on the west, and the two tumuli called the altars 
of the Philaem, the immutable boundary between Tripolitana and 
Cyrenaica, on the east (Tissot ii. 261). In the partition of the 
government of the provinces of the Roman empire between the 
senate and the emperor, Africa fell to the senate, and was hence- 
forth administered by a proconsul. 

The province of Africa was the only senatorial province whose 
governor was originally invested with military powers. The pro- 
consul of Africa had command of the legio III. Augusta and the 
auxiliary corps. But m ad 37 Caligula deprived the proconsul 
of his military powers and gave them to the imperial legate 
(. legatus Augusti pro praetore provinciae Africae), whose special 
duty it was to guard the frontier zone (Tacitus,^ Hist, iv 48; 
Dio Cass lix 20). The headquarters of the imperial legate were 
originally at Cirta and afterwards at Lambaesa (Lambessa). 
The military posts along the frontier of the desert formed an 
immense arc extending from Cyrenaica to Mauretania. A network 
of military routes, constructed and kept in repair by the soldiers, 
led from Lambaesa in all directions, and stretched along the 
frontier as far as Leptis Magna. The powers of the proconsul 
scarcely extended beyond the ancient Africa Veins and the towns 
on the littoral. Septimius Severus detached from the province of 
Africa the greater part of Numidia to constitute a special 
province governed by a procurator , subordinate to the imperial 
legate and resident at Cirta (Tissot ii. 34). This province was 
called Numidia Cirtensis. 

In Diocletian’s reform, the whole of Roman Africa, with the 
exception of Mauretania Tingitana (which was attached to the 
province of Spain), constituted a single diocese subdivided into 
six provinces. Changes were necessitated by the wars with the 
Moors and the Vandals. By a treaty concluded in a d. 476, the 
Emperor Zeno recognized Gaiseric as master of all Africa. Re- 
conquered by Belisarius in 534, Africa formed, under the name 
of praefectura Africae , one of the great administrative districts 
of the Byzantine empire. In a.d. 647 the Arabs penetrated into 
Ifrikia , which was destined to fall for ever out of the grasp of 
the Romans. In a.d. 697 Carthage was taken. 

The population of Roman Africa was composed of three chief 
elements : the indigenous Berber tribes, the ancient Carthaginians 
of Phoenician origin and the Roman colonists. The Berber tribes, 
whose racial unity is attested by their common spoken language 
and by the Berber inscriptions that have come down to us, bore 
in ancient times the generic names of Numidians, Gaetuhans and 
Moors or Maurusiani. Besides the Afri (Aourigha) of the terri- 
tory of Carthage, the principal tribes that took part in the wars 
against the Romans were the Lotophagi, the Garamantes, the 
Misulani or Musulamii, the Massy li and the Massaesyli. African 
epigraphy has revealed the names of some of their deities : dens 
invictus Aulisva; the god Motmanius, associated with Mercury; 
the god Lilleus ; Kautus pater; the goddess Gilva, identified with 
Tellus (Tissot i. 486). There were also local divinities in all the 
principal districts. The rock bas-reliefs and other monuments 
showing native divinities are rare, and give only very summary 
representations. 

During the Roman period the ancient Carthaginians of Phoe- 
nician origin and the bastard population termed by ancient au- 
thors Liby o-Phoenicians , formed the predominant populations 
of the towns on the littoral, and retained the Punic language 
until the 6th century of the Christian era. The municipal magis- 
trates took the title of suffetes in place of that of duumvirs, and 
in certain towns the Christian bishops were obliged to know the 
lingua Punica , since it was the only language that the people un- 
derstood. Nevertheless, the Roman functionaries, the army and 
the colonists from Italy soon brought the Latin element into 
Africa, where it flourished with such vigour that, in the 3rd cen- 
tury a.d., Carthage became the centre of a Romano-African civili- 
zation of extraordinary literary brilliancy, which numbered among 
its leaders such men as Apuleius, Tertullian, Arnobius, Cyprian 
and Augustine. 

Carthage regained its rank of capital of Africa under Augustus, 
when thousands of Roman colonists flocked to the town. Utica 
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became a Roman colony under Hadrian, and the civitates liber ae, 
mmiicipia, castella, pagi and tunes were peopled with Latins. 
The towns of the ancient province of Africa which received 
coloniae were very numerous. 

The province of Numidia was at first colonized principally by 
the military settlements of the Romans Cirta (Constantine) and 
Bulla Regia (Hammam Darraj), its chief towns, received 
coloniae of soldiers and veterans, as well as Theveste (Tebessa) 
and Thamugas (Timgad). The fine ruins which have been dis- 
covered at the last-mentioned place have earned for it the sur- 
name of the African Pompeii. 

AFRICAN LANGUAGES. Language and race have not 
necessarily common boundaries, but in classifying a group of 
languages the relation between the two must not be ignored. 
Apart from recent European immigration, Africa has four main 
types of people: Pygmy-Bushman, Negro, Hamitic and Semitic. 
These four races correspond to four types of languages, though 
the Negro group was later subdivided into two different units, viz., 
Sudanic and Bantu. 

There is a certain unanimity regarding the main divisions, and 
the five groups : Bushman, Sudanic, Bantu, Hamitic, Semitic, may 
be considered as finally settled. Problems on which no agreement 
has been arrived at are: the position of Bushman (and Pygmy), 
the unity of the Sudanic languages, the relation between Sudanic 
and Bantu, and the comprehension of the term Hamitic languages 
Semitic Languages. — -These tongues are spoken in Abyssinia, 
probably as a result of colonization from southern Arabia. Ge’ez 
is extinct, Amharic (q.v.) is in part a modem representative of 
Ge’ez Out of Amharic two new languages have evolved: Tigre 
and Tigrinya. Other dialects are those of Gurague and Harar. Of 
greater importance is Arabic, which is the ruling language in 
north Africa and in parts of eastern Sudan; through Islamic in- 
fluence it has become a literary idiom in east Africa and the Sudan. 

Bushman Languages. — The Bushman tribes speak a num- 
ber of languages, which, however, are all allied and may be 
divided into three groups, southern, central and northern. Pho- 
netically they are remarkable for the occurrence of the so-called 
clicks (q.v ). Another feature, not only in Bushman languages, 
but also m Hottentot, Sudanic and Bantu, is intonation. 

Each syllable, and sometimes also a single-voiced conso- 
nant, has its own level of tone, which is as essential a part of a 
word as the sounds. Words with identical sounds, but differing in 
tone, have no etymological relation whatever to each other. 

A number of the features of the Bushman languages are found 
in Sudanic languages, e.g., intonation, monosyllabism, non-distinc- 
tion between verb and noun in form, position of the genitive, 
formation of plural by “they,” but as no etymological relations 
have as yet been ascertained it seems premature to ally the Bush- 
man languages with the Sudanic group. 

No Pygmy language is known. The Pygmies use their neighbours’ 
speech. There seems to be evidence that some groups use a differ- 
ent mode of speech — yet unrecorded — in internal life. 

Sudanic Languages, — This group is found, roughly speaking, 
in the stretch of the continent situated between the Atlantic 
ocean (Senegambia-Cameroons) and the western slopes of Abys- 
sinia. Some enclaves, as Nuba and Kunama in the north, Gaya 
and Nyifwa-Kavirondo in east Africa, lie beyond this region. 

This large group, stretching through the whole breadth of the 
continent, does not form a unit in the same sense as do the Bantu 
languages. It is broken up into numerous subdivisions, each of 
which has evolved its own type, and in the case of some tongues 
the divergences are so great that up to the present time, their 
relationship with others has not been demonstrated. The Sudan 
has been invaded over its whole area from time immemorial by 
peoples and languages from north and east. Linguistic conditions 
to-day are the result of this constant movement and shifting, 
which modified or destroyed original units and created new ones. 
Languages, probably whole groups of languages, have perished, 
or scanty remains have been embodied in new formations. As 
the invading tongues were largely of types differing radically 
from the Sudanic, these changes were radical and deeply influenced 
the original character of the language. Thus languages like Kanuri, 


Wolof and others, have been so transformed that as yet their in- 
clusion in the Sudanic group may seem to be merely theoretical. 

Common Substratum.— While it is thus necessary to empha- 
size the highly complicated linguistic situation in the Sudan and 
the present incomplete cnylcmtim of many problems involved, 
yet the Sudanic group as a whole shows certain common character- 
istics in phonology and structure, and there are also etymologi- 
cal relationships. There exists a common substratum of Sudanic 
speech, which is strongest where the original Negro element is 
strongest in population. This common substratum .justifies the 
use of the term Sudanic languages. Some illustrations may be 
riven: (x) the prevalence of intonation. (2) Monosyllabic stems 
(Ewe ku “death,” Nuba tu “belly”). (3) Nouns are formed from 
verbs by a vocalic or nasal prefix (Yoruba ra “to buy, ’ o-ra 
“buyer,” Shilluk bugo “to press the bellows,” o-buk “bellows ). 
(4) Plural of nouns is formed by adding to the noun a plural 
noun or pronoun (Ewe ati “tree,” ati-wo “trees/ Nuer chak 
“tick,” ke-ckak “ticks,” - wo and ke- are the pronouns of the third 
person plural in Ewe and Nuer). (5) Plural of nouns is formed 
by adding i or a (Ibo o-ru “slave,” i-ru “slaves”; Nuer bel “art- 
ist,” bel-i “artists”, Edo o-ya, pi. a-ya “man”; Zande boro, pi. 
a-boro “man”). (6) Distinction between inanimate things and ani- 
mate beings (or persons), the latter in most cases having the affix 
« 0 ” (Twi o-nipa “man”; in Shilluk 0 designates persons as descend- 
ants of other persons: nayo “the mother’s brother,” o-nayo “the 
mother’s brother’s child”). There is no grammatical sex-distinc- 
tion. (7) In genitive relation the possessor precedes the possessed 
(Twi nipa dua “a man’s figure,” Kunama Ila masa “Ha’s lance”). 

(8) There is no formal distinction of case. The dative form is 
circumscribed by the verb “to give” (Ewe edi ga na fofo “he 
sought money gave father”: he sought money for the father. 
Nuba ir iga tir onam “you say give him”: you say to him. 

(9) Postpositions, i.e., space-denoting nouns, are used in the place 

of (Ewe ati ta “tree’s head”: on the tree; Nuba 

ka tu ' nouse’s belly”: in the house. (10) Verbal combinations are 
frequent (Ewe tso va na “take come give”: to bring to; Nuba 
atta-den from ed-ta-den “take come give”: to bring to). (11) The 
verbal stem is not changed in conjugation; tenses and modes are 
expressed by adding grammatical form words which in many 
cases can be traced to original nouns or verbs (in Twi the future is 
formed by prefixing ba [from bia ] “to come,” in Nuba by pre- 
fixing hi “to come”). (12) Sounds peculiar to the majority of 
Sudanic languages are the labio-velar kp and gb. (13) A consid- 
erable number of word-stems are identical. The characteristics 
just mentioned are not found in each sub-group, but there is no 
group which does not possess a number of them. 

Divisions. — The Sudanic family may be geographically 
divided into an eastern, a central and a western group. The 
largest section of the eastern group are the Niloto-Sudanic lan- 
guages comprising Shilluk with its many subdivisions, Dinka, 
Nuer and probably also Burun between the White and Blue Niles. 
Nuba on the Nile, in the Nuba mountains and in Kordofan, is 
connected with the Nilotic group, while other languages of these 
mountain regions are of a distinct character, having a class division 
of the noun. 

The central group stretches between the 30th and 10th degree 
east long, and is subdivided by Delafosse into (u) Nile-Congo 
group, which, however, contains languages that are more closely 
related to the eastern Sudanic group; (b) Ubangi group; (c) 
Shari-Wadai group; ( d ) Shari group; ( e ) Niger-Tshad group; 
(/) Niger-Cameroons group. Our present knowledge concerning 
the central Sudanic group is so insufficient that the grouping just 
given is only provisional 

The western Sudanic group is better known and the sub-groups 
are well-defined. They are the following : (1) The Kwa lan- 
guages , spoken on the coast of Upper Guinea between the lower 
courses of the Niger and St. Paul’s River in Liberia. Their sub- 
groups are: (a) Ewe-Akan group (Gold Coast, Togo, Dahome) ; 
(b) Lagoon group in the littoral regions of the Ivory Coast; ( c ) 
Kru group, reaching from the western Ivory Coast to the mouth 
of St. Paul’s River; (d) Yoruba group; (e) Nupe group; (/) 
Ibo group; (g) Edo group; (h) I jo (d-h in Nigeria). In the Kwa 



AFRICAN LANGUAGES 


languages the majority of word-stems consists of one consonant 
and one vowel. Akan ka “to remain,” wu “to die.” They have 
vocalic and nasal nominal prefixes, whose function is to form nouns 
out of verbs, and which are only absent m Kru. The prefixes do 
not form class divisions of the noun, except in rudiments. 

(2) Benue Cross River languages. They partly coincide with 
Delafosse’s Niger-Cameroons group and with Johnston’s group 
A in his ^Bantu and Semi-Bantu languages, group ( b ) including 
Johnston s groups B-G, and group ( c ) comprising Johnston’s 
group H The languages of this group have many stems which 
end in a consonant Efik wut “to kill” against Ewe wu “to kill.” 
They have the same nominal prefixes as in group (1) (Efik fime 

to blow, o-fime “wind”), but some languages have a system of 
prefixes which forms classes. As the group lies on the border- 
line between Sudanic and Bantu, some of its languages represent 
d stage of transition between the two. 

( 3 ) Middle Togo group. Most of these occupy a very small 
area, being situated in the mountainous region between the 7 th 
and 8th degree N. lat.; some of them are disappearing or have 
already disappeared, being absorbed by Ewe and Akan. Among 
those which continue to exist are Avatime, Likpe, Adele, Kposso, 
Kebu The word-stems in this group consist mainly of one con- 
sonant and one vowel Kposso wu “to kill.” A class division of 
nouns is formed by prefixes; some languages use class-suffixes 
besides the prefixes The group stands between groups (1) and 

(4), having distinct connections with both. 

(4) Gur ( Goor ) languages , in the northern section of the 
Ivory and Gold Coast, of Togo and of Dahome, and in the 
adjacent parts of Haute Volta. They include the following sub- 
groups: (a) Mossi group (Mossi, Dagomba, etc.), ( b ) Grussi or 
Gurunsi group, (c) Tem group, (d) Bargu, (e) Gurma group, (/) 
Kilina, (g) Senufo or Siena group, (A) Songai. The latter is in 
fact an isolated language having its own type, but is remotely 
connected with the Gur languages. Stems of the form consonant 
plus vowel are very frequent, though perhaps not in the majority. 
Dyan wu “to kill.” All have class division of nouns by suffixes ; 
Gurma and Tem use prefixes and suffixes. 

(5) West Atlantic languages. These are found in part of the 
territory between the Senegal and the Atlantic, with a number of 
enclaves farther east, and are sub-divided into an eastern group, 
comprising Temne, Bulom, Limba, Kissi, Gola and Adjukru, and 
a western group, represented by (a) Dyola, ( b ) the Bissao- 
Bolama cluster (Bola, Sarar, Pepel, Kanyop), (c) the Geba 
cluster (Biafada, Padjade), (d) Banyun, Nalu, Bulanda, ( e ) 
Konyagi, (/) Bidjogo, (g) Wolof and Serer. Neither in general 
type nor in phonology and etymology do the members of this 
group form such a close unit as those of the preceding group. 
Almost all have class division of nouns ; some, as Bulom, Temne, 
Adyukru, by prefixes, Gola by prefixes and suffixes, Wolof and 
Serer have suffixes, but also change the beginning consonant, 
which perhaps points to prefixes. Stems consisting of a conso- 
nant and a vowel are frequent (Bulom wu “to die”), but they 
are in a minority. 

(6) Mandingo or Mande languages , in the western Sudan 
between groups (4) and (5). They fall into two groups, named 
after the numeral for “ten” prevailing in each group: ( a ) Mande 
tan, with Bambara, Soninke, Malinke, Dyula, as main represent- 
atives, (b) Mande fu , comprising Susu, the Kpelle-Mende cluster, 
in Sierra Leone and Liberia (Mende, Kpelle, Gbande, Gbunde, 
Toma, Mano, Gio), Djalonka in French Guinea, and a number of 
small languages reaching as far east as the north-west comer 
of Nigeria (Boko-Busa). In the Mandingo tongues two-syllabic 
words prevail; many of these are compositions of two mono- 
syllabic stems, each consisting of a consonant and a vowel There 
are no word-forming prefixes, except in rudimentary forms. The 
word may often have a verbal and a nominal meaning: Bambara 
ti “thatch” and “to thatch.” 

Bantu Languages. — These, spreading through the southern 
half of the continent, form a closely united family with clearly 
defined features. Though the most prominent of these, the class 
division of nouns by prefixes, also exists in Sudanic groups, it 
has in Bantu reached a fuller development and has become the 
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dominating factor in their structure. These prefixes also iorm 
the plural; thus m-swahili a Swahili, wa-swahili , Swahili people, 
ki-swahili the Swahili language The prefix belonging to a noun 
is repeated (though sometimes in a changed form) before every 
adjective, noun or pronoun agreeing with the noun; Swahili: 
ki-su ki-kali ki-moja ki-me-potea “knife sharp one has been lost”: 
one sharp knife has been lost; -su “knife” has ki- as its class 
prefix, and this is repeated before every word agreeing with -su 
The plural prefix corresponding to ki- is vi- ; thus the plural of 
the preceding sentence is: vi-su vi-kali vi-nane vi-me-potea “eight 
sharp knives have been lost.” The main nominal classes are. 

(а) for “man as an independent personality”; (b) for “man in 
dependent position” (slave, messenger, workman), also for 
physical agents, spirits, diseases, parts of the human body, ani- 
mals, plants; ( c ) for objects existing in double or divisible form, 
the plural also designating collectives and liquids, (d) for 
“customs, usages, tools”; ( e ) for animals; (/) for individual ob- 
jects and abstract nouns; (g) for diminutives; (k) for infinitives; 
(2) (or rather three) for locatives Clicks (probably borrowed 
from Bushman and Hottentot) and lateral sounds are peculiar 
to some South, African Bantu languages Intonation is in most 
tongues not so important as in the Sudanic family. Stress accent 
is more developed than in the latter, the accent lying generally 
on the penultimate. Two-syllabic stems are prevalent. There is 
no grammatical gender, sex being indicated as in Sudanic lan- 
guages, and no case inflection. The genitive follows the govern- 
ing noun. The verb has a large number of derivative forms, 
which afford a remarkable richness in expression, eg., Swahili 
vunja “to break,” vunjika “to be broken”; penda “to love,” 
pendana “to love each other”; takata “to be clean,” takasa “to 
cleanse”; from pat a “to obtain” the following derivatives may be 
formed: patana “make an agreement,” patanisha “unite,” path 
“obtain for somebody,” patika “be seized,” patilia “reach out for 
something,” patiliza “make one vexed,” patilizina “vex each 
other.” 

It is more difficult to group the Bantu languages in subdivisions 
than the Sudanic languages, where the evolution of independent 
types is evident at first sight. 

According to Homburger, Bantu is divided into the following 
groups (of the individual languages belonging to each group 
only a certain number can be mentioned here): (1) Northern 
or Ganda group (Ganda, Nyoro, Kerewe. (2) Ruanda group 
(Ruanda, Rundi). (3) North-eastern or Kilimanjaro group 
(Kikuyu, Kamba, Djagga, Moshi, Siha). (4) Northern group of 
the east coast (Taveta-Taita, Chassu, Pokomo, Nika, Shambala, 
Bondei, Zigula, Swahili, Comore, Zaramo, Kami, Matumbi), (5) 
East African group (Nyarnwezi, Nyaturu, Gogo, Hehe, Pogoro, 
Kaguru, Konde, Yao, Nyanja, Sene, Tete, Chwabo or Kilimane). 

(б) South-eastern group (Makua, Ronga or Thonga, Gwamba or 
Hlengwe, Chopi or Lenge, Venda, Sotho, Kololo, Chwana). (7) 
Zulu group (Kafir or Xosa, Zulu, Tebele, Ngoni). ( 8 a) Central 
group (Tabwa, Bemba, Mambwe, Bisa or Wisa, Lala-Lamba* 
Senga, Tonga, Subiya). ( 8 b) Western group (Herero, Ndonga, 
Kwanyama, Nyaneka, Mbunda, Luyi, Umbundu, Kimbundu, 
Lunda, Luba or Lua). (9) Congo group (Congo, Kanioka, Kutsu, 
Kele, Lolo, Nkundu). (10) North-western group (Bangi, Teke, 
Kalai or Kele, Galoa, Duma, Benga, Noho, Basa, Duala, Bube, 
Kwiri, Isubu). This division appears to call for a new investiga- 
tion based on a careful observation of sound-shifting, for which 
a good start has been made By van Warmelo in his study on 
South African Bantu languages. 

Hamitic Languages. — These represent a linguistic type which 
is more closely allied with the Semitic than with any other group of 
African languages. Their main divisions are (1) Eastern Hamitic 
in north-east Africa, including, among others: Bedauye, Bogos, 
Danakil, Somali, Galla, Agau, Kaffitsho. (2) Niloto-Hamitic : 
Masai, Ndorobbo, Tatoga, Nandi, Suk, Turkana, Gimirra. (3) 
Western Hamitic: The Berber dialects from western Morocco to 
the oasis of Siwa, Tuareg, and probably the extinct language or 
languages of the Guanches on the Canary islands. Hausa (q.v.) f 
may be called a remoter member of this sub-group. Though it 
has adopted many elements from neighbouring Sudanic tongues, 
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its Hamitic affinity cannot be doubted. Hottentot in South Africa 
also shows certain Hamitic features, but recent investigations, 
especially those undertaken by Schapera, reveal such undeniable 
affinities between the Hottentot and Bushman languages (q.v.)> 
as can hardly be explained by borrowing, but seem to point to a 
genetic relation between the two. Distinction of sex, always one 
of the prominent reasons for including Hottentot in the Hamitic 
family, is also found in Naron, a Bushman tongue, being in both 
cases expressed by a suffix. Both Nama and Naron have a dual 
form besides singular and plural, | xam and Nama have inclusive 
and exclusive forms of the first person plural (including or ex- 
cluding the person addressed) There are other common features 
in grammar and a considerable number of words common to 
both. Schapera's conclusion is “that in spite of the many notice- 
able differences between them the Hottentot and Bushman tongues 
must be regarded as belonging to one and the same family of 
languages.” 

The characteristic features of Hamitic speech are: (i) Gram- 
matical gender. Schilh masc. idilli, fem. t-idilli-t “black,” Masai 
ol dia “male dog,” et dia “female dog,” Nama khoib “man,” 
kkois “woman,” Hausa ya “he,” ta “she.” (2) a richness in plural 
formation, which may form such distinctions as distributive, 
collective, general and universal plurality. Bilin dimmu-rd “an 
individual of the cat family,” pi. dimmu-t ; but: dimmu “cat,” pi. 
didmu “cats.” Chamir ieslema “a Muslim,” pi ieslem-en, but 
ieslem-en-t “the Muslim world.” In Hausa (q.v.), most nouns 
have several plural forms; kunba “finger-nail” has the plural 
forms kunbdbiy kunbuna, kunhai, kunbaibai. Here as in other 
Hamitic (and Sudanic) languages re-duplication is frequently 
used in forming the plural. (3) Inner vowel change (ablaut) : 
Shilh iliwi, pi. ilaw-an “thorn”; a-fulu, pi. i-fel-en “string” (the 
changes are, however, caused by vowel-assimilation, and are thus 
a phenomenon found likewise in Sudanic languages); in verbs: 
Shilh of-aji “I find,” ufi-ji “I have found.” (4) As in Bantu, the 
genitive follows the governing noun. In Hottentot, however, as 
in Bushman and Sudanic (and also Bedauye) , the possessor pre- 
cedes the possessed. 

F ulf ulde. — Meinhof includes Fulfulde, the language of the 
Fulbe, in the Hamitic family, but calls it Proto-hamitic or Pre- 
hamitic. Fulfulde has the usual Hamitic genitive position, in 
which the governing noun precedes the genitive, but other fea- 
tures regarded as Hamitic are absent. Fulfulde has no gram- 
matical gender; there is no different plural form of nouns, and 
there is no inner vowel change. It is decidedly a class language, 
t£.y like Bantu and many Sudanic languages it divides nouns into 
classes by affixes, and this fact separates Fulfulde from the 
Hamitic stock and draws it near Bantu languages and the 
Sudanic class languages. The connection between Fulfulde and 
Bantu is recognized by Meinhof, his opinion being that “originally 
in the whole of the present Bantu region languages of a Sudanic 
type were spoken, until from the north tribes with a language 
similar to Fulfulde penetrated and made themselves lords over 
the old inhabitants. The result of a mixture of these two elements 
was Bantu.” (c D. Kolonial-Lexikon i. p. 133.) The essential 
identity of the class-affixes as used in Fulfulde, in Sudanic class 
languages and in Bantu, in their etymological form as well as in 
their function, is evident, while in point of vocabulary Fulfulde 
and Bantu differ widely. 

On the other hand there is an original affinity between Bantu 
and Sudanic languages. This refers not only to class-affixes, but 
also and still more to etymology. The two families have a con- 
siderable number of word-stems in common, and also certain for- 
mative elements, apart from class-affixes, are identical in both 
families. 

a The situation may be summed up as follows: The Negro popula- 
tion of Africa, comprising the Bantu and the Sudanic speaking 
peoples, has in etymology and in a number of formative elements 
a common linguistic substratum. The class division of nouns 
mrisiing in Fulfulde, in Bantu and in certain Sudanic languages 
is evidently of common origin, where or from what language it 
may have originated we do not know. 

According to Struck, the number of African languages is as 


follows: Bushman 11, Sudanic 264? Bantu 182, Hamitic 47 j> 
Semitic 10. Many of these occupy a small area, and perhaps not 
more than 12 are spoken by more than a million people. From 
the practical point of view, some of the most^.mm.-cm African 
languages are (Semitic): Amharic, Arabic; c, . Hausa, 

(Bantu): Ganda, Kikuyu, Kongo, Luba-Lulua, Mbundu, Ngala, 
Nyanja, Sukuma-Nyamwezi, Ruanda-Rundi, Sotho-Pedi-Chwana, 
Swahili, Swina-Karanga-Ndau, Zulu-Xosa; (Sudanic): Akan, 
Dinka-Nuer, Efik-Ibibio, Ewe-Aneho-Dahome, Ibo, Kanuri, 
Kpelie-Mende, Malinke-Djula-Bambara, Mossi-Dagomba, Nupe- 
Gbari, Temne, Wolof, Yoruba, Zande. 
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AFRICAN LILY ( Agapanthus AJricanus ), a member of 
the family Liliaceae, a native of the Cape of Good Hope, from 
which source it was introduced at the close of the 1 yth century. It 
is a handsome greenhouse plant, which is hardy in the south of 
England and the warmer parts of the United States, The basal, 
tufted leaves are long, narrow, arching, £ to 2 ft. long. A central 
flowerstalk, 2 to 3 ft. high, ends in an umbel of bright blue, funnel- 
shaped flowers. The plants are easy to cultivate and are generally 
grown in large pots or tubs which must be protected from frost in 
winter. During the summer they require plenty of water and 
are very effective on the margins of lakes or running streams, 
where they thrive admirably. It may be propagated by dividing 
the rootstock in early spring or autumn. Dwarf and white- 
flowered forms are known in cultivation 
AFRICANUS: see Scipio. 
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AFRICANUS, SEXTUS a Chiistian traveller 

and historian of the 3rd century, was probably bom in Libya and 
lived at Emmaus. He may have served under Septimius Severus 
against the Osroenians in a.d. 195. He wrote a history of the 
world ( Xpomypa<j>iai, in five books) from the creation to a d 221. 
calculating the period between the creation and the birth of Christ 
as 5499 years, and ante-dating the latter event by three years. 
This method of reckoning, known as the Alexandrian era, was 
adopted by almost all Eastern Churches. The history, which had 
an apologetic aim, is no longer extant, but copious extracts from 
it are to be found in the Chronlcon of Eusebius. There are also 
fragments in Syncellus, Cedrenus and the Paschale Chronicon. 

Eusebius also gives a letter to Aristeides, and one to Origen, im- 
pugning the authority of the book of Susanna. The ascription to 
Africanus of the Keorot, a work on agriculture, natural history, 
military science, etc., has been disputed. Neander suggests that 
it was written by Africanus before he had devoted himself to 
religious subjects. For a new fragment of this work see Oxyrhyn - 
chus Papyri (Grenfell and Hunt), iii. 36 et seq 

Bibliography. — Edition in M. J. Routh, Rel. Sac, ii 219-509; 
translation in Ante-Nicene Fathers (S. D. F Salmond), vi 125-40. 
See ' H. Gelzer, Sex. lul Africanus und die byzant Chronographie 
(Leipzig, 1880-85); G. Kruger, Early Christian Literature, 248-53; 
A. Harnack, Altchristl. Litt. Gesch i. 507, ii. 70. 

AFRIDI, the most powerful of the Pathan tribes inhabiting 
the mountains on the northwest frontier of Pakistan, though less 
numerous than the Wazirs. They occupy the eastern spurs of the 
Safed Koh. Through the north of these runs the Khyber pass, 
and their centre is the great upland country called Tirah, 6,ooo or 
7,000 ft. above sea level, of Which the Orakzais hold the southern 
half. The Afridi borders are the Peshawar district on the east 
and north, the Mohmands on the north, the Shinwaris on the west 
and the Orakzais and Bangash on the south, including the valleys 
of Bara and Bazar. The origin of the Afridis is unknown. They 
have a curiously Jewish cast of features, but have been supposed 
to be the Aparytai of Herodotus, though for more than 2,000 years 
their history is un traceable. It is, however, certain that about the 
15th century they ousted the Tirahis, doubtless absorbing some of 
their elements ; but their conquests w T ere encroached upon by their 
neighbours, and it was not until Jahangir’s reign that they retook 
half of Tirah from the Orakzais. Under Akbar they embraced the 
Roshama heresy, but after its suppression they enlisted freely in 
the Mogul armies and were subsidized to 
keep open the Khyber pass. But they 
failed to defend it against Nadir Shah, 
and were content to levy toll on such 
trade as filtered through it during the Ab- 
dali and Sikh regimes. On the British 
annexation their independence was re- 
spected, in spite of their appeal to the 
Indian government to take Tirah, and 
they were subsidized to protect trading 
caravans travelling through the Khyber, 
but their internal feuds rendered it un- 
safe. In 1897 the Afridis enrolled in the 
Khyber militia made a gallant defense 
of Land! Kotal, but eventually sur- 
rendered. The defection of one of their 
most turbulent clans, the Zakka Khel, 
soon involved the whole tribe and the 
Orakzais as well. This necessitated a 
regular invasion of Tirah under Sir Wil- 
liam Lockhart, and after much hard 
fighting every part of the country' was 
traversed and surveyed, all the disaf- 
fected sections of the tribes being punished, the Zakka Khel being 
the last to submit. In 1908 an expedition had again to be launched 
against the Jawakki Khel. The Afridis are intensely democratic, 
the heads of clans having little authority, so that raiders cannot 
be brought to book or tubal engagements enforced. The tribe 
has furnished many good soldiers in the Indian army. 

(H. A. R.) 

Military Operations.— There were several British expeditions 


against the sepai ate clans: _ • r v 

1. Expedition against the Kohat pass Afridis under Sir Lorn 
Campbell in 1850. The British connection with the Adam Khel 
Afridis commenced immediately after the annexation of the Pesha- 
war and Kohat districts Following the example of all previ- 
ous rulers of the country the British agreed to pay the tube a 
subsidy to protect the pass * But in 1850 1,000 Afridis attacked a 
body of sappers engaged in making the road, killing 12 and wound- 
ing 6 It was supposed that they disliked the making of a road 
which would lay open their fastnesses to regular troops. An ex- 
pedition of 3,200 British troops was dispatched, which traversed 
the country and punished them. 

2. Expedition against the Jowaki Afridis of the Bori villages 
in 1853. When the Afridis of the Kohat pass misbehaved in 
1850, the Jowaki Afridis offered the use of their route instead; 
but they turned out worse than the others, and in 1853 a force 
of 1,700 British traversed their country and destroyed their 
stronghold at Bori. The Jowaki Afridis are a clan of the Adam 
Khel, who inhabit country between the Kohat pass and the Indus. 

3. Expedition against the Aka Khel Afridis under Colonel 
Craigie in 1855. In 1854 the Aka Khel, not finding themselves 
admitted to a share of the allowances of the Kohat pass, com- 
menced a series of raids on the Peshawar border and attacked a 
British camp. An expedition of 1,500 troops entered the country 
and indicted severe punishment on the tribe, who made their 
submission and paid a fine. 

4. Expedition against the Jowaki Afridis under Colonel Mo- 
catta in 1877. I n that year the government proposed to reduce 
the Jowaki allowance for guarding the Kohat pass, and the tribes- 
men protested this by cutting the telegraph wire and raiding British 
territory. A force of 1,500 troops penetrated their country in three 
columns, and did considerable damage. 

5. Expedition against the Jowaki Afridis under Brig. Gen. Sir 
Charles Paton Keyes in iS 77-78. The punishment inflicted by 
the previous expedition did not prove severe enough, the attitude 
of the Jowakis continued the same and raids into British territory 
went on. A stronger force, therefore, of 7,400 British troops, 
divided into three columns, destroyed their principal villages and 
occupied their country for some time, until the tribe submitted and 
accepted government terms. The Kohat pass was afterward prac- 
tically undisturbed. 

6. Expedition against the Zakka Khel Afridis of the Bazar 
valley under Brig. Gen. John Adams Tytler in 1878. At the time 
of the British advance into Afghanistan, during the second Afghan 
War, the Zakka Khel opposed the British advance and attacked 
their outposts. A force of 2,500 British troops traversed their 
country, and the tribesmen made their submission. 

7. Expedition against the Zakka Khel Afridis of the Bazar 
valley under Lieut. Gen. Sir. Fredericks Francis Maude in 1879, 
After the previous expedition the Afridis of the Khyber pass had 
continued to give trouble during the progress of the second Afghan 
War, so another force of 3,750 British troops traversed their 
country, and after suffering some loss the tribesmen made their 
submission. After this both the Khyber and Kohat passes were 
put on a stable footing, and no further trouble of any consequence 
occurred in either down to the time of the frontier risings of 1897, 
when the Afridis attacked the Khyber, which was defended by 
Afridi levies. 

8. For the Tirah campaign of 1897 see Tirah. 

9. In Feb. 1908 the restlessness of the Zakka Khel again made 
a British expedition necessary. 

During World War I the danger of a rising was averted by the 
decision to double the Afridis’ allowances. They joined forces 
with the Afghans in 1919. After their submission in 1921 they co- 
operated in the construction of the Khyber railway. 

See W. II. Paget and A. H. Mason, Record of the Expeditions against 
the North-West Frontier Tribes (London, 1884); Sir R. Warburton, 
Eighteen Years in the Khyber (London, 1900) ; C. C. Davies, “British 
Relations with Ihe Afridis 01 the Khyber and Tirah” Army Quarterly , 
vol xxiii, 2 (London, 1932) (C. Li.) 

AFRIKANDER BOND, a party, founded in Cape Colony 
by the Rev. S. j. du Toit in 1879, aiming at federating South 
Africa in one independent republic. The official optional use of 



An afridi tribesman 

ON THE INDO-AFGHAN 
BORDER, WITH HIS HOME- 
MADE “MAUSER’* 



AFTERBIRTH— AGA KHAN 


Dutch in narihme"* the law courts was secured, but under 
the leadership c: Kefir and the influence of Cecil Rhodes its 
anti-British sentiments were greatly modified. It was always, 
however, essentially an organization for the promotion of the 
political supremaev of the Cape Dutch. {See also Hofmeyr, Jan 
Hendrik; Caps Province; and South Africa, Union of.) 

AFTERBIRTH, a term used to include the placenta, foetal 
membranes and umbilical cord. They are usually expelled from 
the womb in a single mass 15 to 30 minutes after the birth of the 
child. The placenta is a soft, beefy red disk, about 8 to 10 in. in 
diameter and 1 to in. in thickness. It is the organ by which the 
mother nourishes the child and is composed largely of capillary 
loops from mother and child, in close contact. While the mother’s 
blood does not pass into the blood vessels of the child, the con- 
stituents necessary for growth pass through the capillary walls 
into the child’s circulation by a process called osmosis, while the 
waste products in the foetal blood pass in the other direction and 
are eliminated by the mother. One surface of the placenta is 
attached to the inside of the womb, whence it draws its maiemal 
blood. The other surface presents the branching blood vessels 
of the foetus which unite into one artery and two veins. These 
vessels form the umbilical cord, which usually starts from the 
middle of the placenta and enters the body of the foetus at the 
navel It is about 22 in. long. Around the edge of the placenta 
can be found the thin tom membrane which envelops the foetus 
in the womb. It forms the water bag in which the foetus floats, 
and usually breaks shortly before the birth of the child. If, how- 
ever, the child is bom with the membranes intact, he is said to 
be bom in a caul. 

AFTERDAMP, in coal mining, a name given to the poi- 
sonous choking gas which forms after a mine explosion. It 
mainly consists of carbon dioxide, and is also known as choke- 
damp. (See Choke-Damp.) 

AFTERGLOW, a broad high arch of radiance or glow seen 
occasionally in the western sky above the highest clouds in deep- 
ening twilight, or reflected from the high snowfields in mountain 
regions long after sunset. It is caused by very fine particles of 
suspended dust in the high atmosphere exercising a scattering 
effect upon the components of white light. After the eruption of 
Krakatoa in 1883, a remarkable series of red sunsets appeared all 
over the world. These were consequent on the spread by atmos- 
pheric currents of huge quantities of fine volcanic dust. 

AFTERIMAGE, the immediate recurrence of a sensation, in 
like 0: opposite qualky, after the removal of its stimulus. After- 
images are most prominent in vision. If a person gazes steadfastly 
at a coloured object for half a minute and then turns his 
eyes away to a neutral background, he will notice a small coloured 
spot of complementary hue and brightness. These are called 
negative afterimages. If the object was red, the afterimage is 
bluish green; if it was emerald green, the afterimage is pink; 
if it was dark, the afterimage is light. Positive afterimages re- 
semble the stimulus in brightness and hue and usually last only 
a few seconds. They are favoured by intense illumination in the 
stimulus, occurring after the eye has been in the dark. Positive 


parish priest of Sr.k*=i- S . He collaborated with the learned his- 
torian, Erik Gus*f : Cri,e: ^ the great collection o. Swedish folk 
songs, Svenska folkvisor frdn forntiden (1814-16). He published 
also translations of the Sdmtmder Edda and Hermra-Saga and a 
history of Sweden to Charles XII (of which a German transia- 
lion was published in 1842), as well as original poems. ~ . 

AGA or Agha, a word, said to be of Tatar origin, si^y.rg 
a dignitary or lord. Among the Turks it was applied to the chief 
of the janissaries, to the commanders of the artillery, cavalry 
and infantry and to the eunuchs in charge of the. seraglio. . It 
was also employed generally as a term of respect m addressing 
wealthy men of leisure, rrco'^^rs. etc. 

AS ABE, the capital city of “Sargon of Agade.. Aie city is 
probably identical with Tal-ed-Deir, excavated by Sir E. A Wallis 
Budge in 1891. The inscriptions suggest that it was near Sippar, 
and Langdon identifies it with Sippar-Yakhuru, admitting, how- 
ever, that the identification is uncertain. At ed-Deir is a massive 
city wall forming two sides of a triangle; the third side was 
formed either by the Euphrates or by a canal. The mam gate was 
at the western apex of the triangle. The city appears to have been 
constructed all at once, primarily as a fortress. Sargon, who is saia 
to have been a gardener of Semitic origin at Kish, overthrew the 
Sumerian power of Kish and changed his capital to Agade. 

Bibliography. — E. A. Wallis Budge, By Nile and Tigris (1920) ; 
S. Langdon, Excavations at Kish (1924). 

AGADIR, a town of French Morocco on the Atlantic coast, 
6 mi. N. of Wadi Jus. Pop. 5,626. It was the scene of Portuguese 
fisheries from 1500 and became a commercial centre. It came into 
prominence during the Moroccan crisis of 19x1; in 1912 it passed 
to France. It has the natural facilities for the best harbour on the 
Atlantic coast of Morocco, but these remain undeveloped. 

AGA KHAN I, His Highness the (1800-1881X the title 
accorded by general consent to Hasan Ali Shah (born in Persia, 
1800), when he settled in Bombay under the protection of the 
British government. He was believed to have descended in direct 
line from Ali by his wife Fatima, the daughter of the prophet 
Mohammed. Ali’s son, Husain, having married a daughter of one 
of the rulers of Persia before the time of Mohammed, the Aga 
Khan traced his descent from the royal house of Persia from the 
most remote, almost prehistoric, times. His ancestors had also 
ruled in Egypt, as caliphs of the Beni-Fatimites for a number of 
years, at a period coeval with the crusades. Before the Aga Khan 
emigrated from Persia, he was appointed by Fateh Ali Shah to 
be governor general of Kerman and ruled with firmness, modera- 
tion and high political sagacity. At last, however, he incurred 
the mortal displeasure of Fateh Ali Shah. Pie fled from Persia 
and sought protection in British territory, preferring to settle 
down evei-tuany in India, making Bombay his headquarters. In 
crossing over from Persia through Afghanistan the Aga Khan 
found opportunities of rendering valuable services to the British 
army in Afghanistan and thus cast in Ms lot with the British. A 
few years later he rendered conspicuous services in the course 
of the Sind campaign, when he helped Sir Charles Napier in the 
process of subduing the frontier tribes, a large number of whom 


afterimages occur from pressure, temperature and the sensations 
of bodily movement and posture. There are no afterimages from 
sounds or odours. {See Vision.) 

AFZBLIUS, ADAM (1750-1837), Swedish botanist, was 
born at Lari, Vasiergotland, Oct. 8. He founded the Linnaean 
institute at Uppsala in 1802, and in 1812 became professor of 
materia medica at the university. From 1792 he had spent some 
years on the west coast of Africa, and in 1797-98 he acted as 
secretary of the Swedish embassy in London. 

Afzelius died at Uppsala in 1837. 

In addition to his various botanical writings he published the 
autobiography of Linnaeus in 1823. 

His brother Johan Afzelius (1753-1837) known as Arvidson , 
was professor of chemistry at Uppsala; and another brother, Per 
Af (1760-1843), who became professor of medicine at Uppsala 
in 18 01, was distinguished as a medical teacher and practitioner 
AFZELIUS, ARVID AUGUST (1785-1871), Swedish 
poet, historian and raythoiogist. From 1828 till his death he was 


acknowledged the Aga’s authority as their spiritual head. When 
he finally settled down in India, Ms position as the leader of the 
large Ismaflliah section of Mohammedan British subjects was 
recognized by the government, and the title of “Ms highness” was 
conferred on Mm, with a large pension. From that time until 
his death in 1881 the Aga Khan continued to discharge Ms sacer- 
dotal functions, not only among Ms followers in India, but toward 
the more numerous communities wMch acknowledged Ms religious 
sway in Afghanistan, Khurasan, Persia, Arabia, central Asia, 
and even distant Syria and Morocco. He remained loyal to the 
British raj, and Ms vast and unquestioned influence among the 
frontier tribes on the northern borders of India proved of great 
service in the several expeditions led by British arms. He was 
also able to check the more turbulent Mohammedans in British 
India. 

He was succeeded by Ms eldest son, Aga Khan II. TMs prince 
continued the traditions and work of Ms father and was a mem- 
ber of the legislative council of Bombay. 
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Aca Khan III (1877- ) (Aga Sultan, Sir Mohammed 

Shah), only son of the foregoing, succeeded him in 1885. He was 
bom in 1877 and, under the care of Ms mother, a daughter of 
the ruling house of Persia, was given not only the indispensable 
religious and oriental education but a sound European training. 
The Aga Khan headed the Moslem deputation in 1906 to the 
viceroy, Lord Minto, which submitted the case for encouraging 
abandonment of the studied aloofness of their community from 
Indian political life; and he was president of the All-India 
Moslem league, thereupon formed, during its first constructive 
years. He initiated the fund for raising the Mohammedan college 
at Aligarh to university status, which was effected in 1920. In the 
immediate prewar years he did much to soothe Indian Moslem 
sentiment in respect to the Italo-Turkish and two Balkan wars. 
He was touring among his followers in east Africa, when World 
War I broke out; immediately he cabled to the jamats or coun- 
cils of the millions of Isma‘iliahs within British territories and 
on their borders directing his followers to place themselves un- 
reservedly at the disposal of the British authorities. When 
Turkey was drawn into the struggle the Aga Khan issued a stir- 
ring manifesto showing that the Allies had no overt designs on 
Islam and calling upon the Moslems of the empire to remain 
loyal and faithful to their temporal allegiance. His influence was 
reinforced by Ms intimate contact with leading Allied statesmen 
and the breadth and liberality of his outlook on the problems of 
reconstruction. His study of Indian and middle eastern affairs 
in India in Transition (1918) was not without considerable effect 
in the final shaping of reforms under the India act of 1919, and 
was consistent in broad principle with his postwar criticisms of 
the British government’s Mesopotamian and Arabian policy. 

The Aga Khan joined in many rc : rc-m < ; c :s, public and pri- 
vate, both at the Paris conference and subsequently, as to the 
immense importance to Great Britain, the ruler of the greatest 
aggregation of Moslems in the world, of not depriving Turkey of 
a real *■ \ vV. existence. To the G.C.I.E. and the G.C.S.I. 
alread) , ; c a 1 on Mm there was added in 1916 a salute of n 
guns and the rank and status of a first-class chief of the Bombay 
presidency, the only previous instance of the grant of a salute 
outside the Indian territorial ruling families being that of the 
first Salar Jung. In 1930 and 1931 he was chairman of the 
British Indian delegation to the Round Table conference held 
in London to discuss Indian constitutional development. He 
also represented India at the World Disarmament conference in 
Geneva in 1932. He led the Indian delegation to the League of 
Nations assembly from 1932 to 1937 and was the first Indian to 
be appointed president of the League assembly (1937)* Known 
moreover to the public as a successful breeder and trainer of race 
horses, the Aga Khan won the Derby with Blenheim in 1930 and 
with Mahmoud in 1936; and in 1935 Ms horse Bahrain won the 
Triple crown by carrying off the Two Thousand Guineas, the 
Derby and the St. Leger. 

See N. M. Dumasia, The Aga Khan and His Ancestors (Bombay, 
1939 )* 

AGALMATOLITE, a soft variety of the mineral pyrophyl- 
lite (HAISLOe), also called pagodite, used by the Chinese for 
carving, especially into grotesque figures (whence called ‘‘figure- 
stone”). 

AGAMEDES, in Greek legend, king of Orchomenus in 
Boeotia. He and his stepbrother Trophonius were skilled ar- 
cMtects and constructors of underground shrines and treasure 
houses. When building a treasure house for the Boeotian king, 
Hyrieus, the brothers fixed one of the stones in the wall in such 
a manner that they could remove it whenever they pleased and 
help themselves to the treasure. Hyrieus set a trap in wMch 
Agamedes was caught; Trophonius to prevent discovery cut off 
his brother’s head and fled with it. He was pursued by Hyneus, 
and swallowed up by the earth in the grove of Lebadeia. On this 
spot was the oracle of Trophonius in an underground cave; those 
who wished to consult it, first offered a ram and called upon the 
name of Agamedes. A similar story is told of the treasure of 
Rhampsinitus by Herodotus (ii, 121). The brothers built the 
temple of Apollo at DelpM. When they asked for a reward, 


the god promised them one in seven days; on the seventh day 
they died. 

1 “ 7 T “ CM. a Homeric hero, son of Atreus, and 
Aerope, grandson of Felops, great-grandson of Tantalus and 
brother of Menelaus. After the murder of Atreus Agamem- 

non and Menelaus took refuge with Tyndareus, king of Sparta, 
whose daughters, Clytaemnestra and Helen, they respectively 
married. By Clytaemnestra, Agamemnon had three daughters, 
Xphigeneia (Iphianassa), Electra (Laodice), Chrysothemis, and a 
son, Orestes. Menelaus succeeded Tyndareus, and Agamemnon, 
with Ms brother’s assistance, drove out Aegisthus and Thyestes, 
and recovered Ms father’s kingdom. He extended his. dominion 
by conquest, and became the most powerful prince. in Greece 
When Paris (Alexander), son of Priam, had carried off Ms 
brother’s wife, he went around to the princes of the. country and 
called upon them to unite in a war of revenge against the Tro- 
jans. He himself furnished 100 sMps, and was chosen commander 

in chief of the combined forces 

| The fleet, numbering 1,200 ships, 

| assembled at the port of Aulis in 

fev Boeotia, but was prevented from 

ft sailing by calms or contrary 
U -r^sy < winds. Calchas announced that 

the wrath of Artemis could only 
be appeased by the sacrifice of 
XT* Vi ^ IpMgepeia (q.v.)* The fleet then 
C V V’" > set sail. 




set sail. 

Little is heard of Agamemnon 
until his quarrel with Achilles 
(q.v.). After the capture of 


V , , V Troy, Cassandra, the daughter of 
1 W * A Prism fpll to his lot in the distri- 


■ Priam, fell to Ms lot in the distri- 

' ~ bution of the prizes of war. On 

-Tri'Ai his return, after a stormy voyage, 

) he landed in Argolis. Aegisthus, 
BY cobrtes, or s hoV who in the interval had seduced 

pjtai-s his wife Clytaemnestra, treacher- 

The tomb at mycenae, Greece, ously slew him with her help, 
known FOR years as the treas- Cassandra also perishing. The 

URE HOUSE OF ATREUS, AND j f A^mPmnon WW 

called THE tomb OF AGAMEMNON murde * oi Agamemnon was 

avenged by his son Orestes 

(q.v.). Agamemnon is quite possibly a more or less historical char- 
acter, overlord of the Mycenaean or Achaean states of the Greek 
mainland. In Hellenistic times, at Sparta, he was worshipped under 
the title of Zeus Agamemnon. His tomb was pointed out among 
the ruins of Mycenae and at Amyclae. 

Bibliography. — Articles in P auly- W isso wa’s Realencyklopddie , and 
Roscher’s Lexikon der Mythologie ; L. R. Farnell, Greek Hero-Cults and 
Ideas oj Immortality (1921). 


AGANA, the capital and largest of 1 5 cities of the island of 
Guam, is located on the central portion of the island’s west coast, 
on a sandy beach surmundmg Agana bay and at the mouth of the 
small Agana river. The city is about 5 mi. N.E. of Piti, the port 
of entry for warn: sMomcuis with which it is connected by road. 
Before World V, ar II about naif of the population of Guam lived 
in Agana; the city’s 1940 population was 10,004. During the war 
Agana and many other towns and villages were destroyed and 
their populations dispersed. The Guam Planning commission was 
established after the war to rebuild the capital. The city’s non- 


American population is almost entirely Chamorro. The mean 
annual temperature is about Si° F., and is nearly constant 
throughout the year. The municipal government is headed by a 
chief commissioner, a native popularly elected for a four-year 
term. The city is divided into ten districts or barrios , each of 
wMch is a group of households with its own chapel and exercising 
certain powers of local autonomy. Agana was the seat of govern- 
ment under Spain, which ruled Guam for 300 years; the U.S., 
wMch acquired the island on Feb. 1, 1899; 2nd Japan, which oc- 
cupied Guam from 1942 to 1944. 


Bibliography. — -TJ.S. Navy Department, Information on Guam 
Transmitted by the 17 . 5 . to the Secretary-General of the U.N. Pursuant 
to Article 73(e) of the Charter (June 1949) ; Laura Thompson, Guam 
and Its People (1942), ( S. Nr.) 
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AGAPE— AGAPEMONITES 


AGAPE, the early Christian love-feast (Gr ay airy, “Love”). 
The word seems to be used in this sense in Jude 1 2, but cf 2 Pet. 
ii 13,^ where the reading is airarais (“deceits”) for ayairais . 
The history of the agape coincides, until the end of the 2nd cen- 
tury, with that of the eucharist (q,v,), and Tertullian’s detailed 
account ( Apology , c. 39) of the agape is not, perhaps, exclusive 
of an accompanying eucharist; “It is the banquet ( triclinium ) 
alone of the Christians that is criticized. Our supper ( coend) 
shows its character by its name. It is called by a word which in 
Greek signifies love (i.e., agape). Whatever it costs, it is anyhow 
a clear gain that it is incurred on the score of piety, seeing that 
we succour the poorest by such entertainments ( refrigerio ). We 
do not lie down at table until prayer has been offered to God, as it 
were a first taste. We eat only to appease our hunger, we drink 
only so much as it is good for temperate persons to do. If we 
satisfy our appetites, we do so without forgetting that throughout 
the night we must say our prayers to God . . . After washing 
our hands and lighting the lamps, each is invited to sing a hymn 
before all to God, either taken from holy writ or of his own 
composition. So we prove him, and see how well he has drunk. 
Prayer ends, as it began, the banquet.” 

# This evidence is good for Africa. But in Egypt about the same 
time (180-210), Clement of Alexandria ( Paedagogus , ii. 1) con- 
demns the “little suppers which were called, not without pre- 
sumption, agape” This word, he complains, should be used only 
for the eucharist, not for mere junketings, into which the love- 
feasts of the church had degenerated. Tertullian too in his tract 
on fasting (ch. xvii.) mentions grave scandals in connection with 
the agape. 

Ch. xiii. of the tract About Virginity (printed among the spuri- 
ous works of Athanasius) describes a ritual meal which like that 
in 1 Cor. xi. is agape and eucharist in one, and it is held in a 
private house, not in church, and the celebrants are holy women. 

The historian Socrates (Hist. Eccl, v. 22) records the survival 
(which he characterizes as singular), around Alexandria and in 
the Thebaid, of love-feasts combined with the eucharist. So Basil 
of Cappadocia (Ep. 93), c. 350, states that in Egypt the laity, 
as a rule, celebrated the communion in their own houses, and par- 
took of the sacrament by themselves whenever they chose. In the 
old Egyptian church order, known as the Canons of Hippolytus , 
there are numerous directions for the service of the agape , held 
on Sundays, saints 7 days or at commemorations of the dead. 
Chrysostom describes (homily 54, tom. v, p. 365) how after the 
eucharistic synaxis the faithful remained in church, while the rich 
brought out meats and drink from their houses, and invited the 
poor, and furnished “common tables, common banquets, common 
symposia in the church itself,” The Council of Gangra (a.d. 
343?) anathematized the over-ascetic people who despised “the 
agape s based on faith.” But the holding of agape s in church was 
forbidden by the councils of Laodicea (363) and Carthage (under 
Aurelius, 388-423), and later by the council in Trullo (692). In 
the age of Augustine the agape was frequent. 

. fc* tlie e ®st Syrian, Armenian and Georgian churches, respec- 
tively Nestorian, Monophysite and Greek Orthodox in their tenets, 
the agape was from the first a survival, under Christian and Jew- 
ish forms, of the old sacrificial systems of a pre-Christian age. 
Sheep, rams, bullocks and fowls are given sacrificial salt to lick, 
and then sacrificed by the priest and deacon, who has the levitical 
portions of the victim as his perquisite. In Armenia the Greek 
word agape has been used ever since the 4 th century to indicate 
these sacrificial meals, which either began or ended with a eu~ 
chanstic celebration. The earlier usage of the Armenians is ex- 
pressed in two rules recorded against them by a renegade 
Armenian prelate named Isaac, who in the 8th century went over 
t0 , Byzantine church (Combefisius, Historia Monothelitarum, 
coi 317). Older mss. of the Greek Euchoiogion contain n um erous 
prayers to be o.fered over animals sacrificed; and in the form of 
agape such sacrifices were common in Italy and Gaul on the 
naialts dtes af a saint, and Paulinus of Nola, in his Latin poems, 

Meminf ( * t 400 ! m detaiL Gre S ory the Great sent to 
Melhtus, bishop of London, a written rite of sacrificing bulls for 

use m the English Church ofjthe early 7th century. In Augustine’s 


work against Faustus the Manichean {xx 4), the latter taxes 
the Catholics with having turned the sacrifices of the heathen 
into agapes, their idols into martyrs, whom they worship with 
similar rites. The early Christian agape admitted of adaptation 
to the older funeral and sacrificial feasts, and was so adapted. The 
association in the synoptics of the earliest eucharist with the 
paschal sacrifice provided a model, and long after the eucharist 
was separated from the agape on other days of the year, we still 
find celebrated on the evening of Maundy Thursday the sacrifice 
of the paschal lamb, immediately followed by an eucharist. The 
council of Carthage enacted that the eucharist should be received 
fasting, except on the anniversary of the Lord’s supper. It is 
dear that at an earlier date the agape preceded the eucharist. 

Fagan Analogies.— -In ancient states common meals called 
sussitia (owcrtria) were instituted, particularly in the Doric 
States; eg., Lacedaemon and Crete. Plato advocated them, and 
perhaps the later Jews imitated the Spartan community. Trade 
and other guilds in antiquity held subscription suppers or epavoL, 
similar to those of the early Corinthian Church, usually to sup- 
port the needs of the poorer members. These hetainai or clubs 
were forbidden (except in cities formally allied to Rome) by 
Trajan and other emperors, as being likely to be centres of dis- 
affection; and on this ground Pliny forbade the agape of the 
Bithynian churches, Christianity not being a lawful religion li- 
censed for such gatherings. The custom which most resembles 
the eucharist and agape was that known as charistia described by 
Valerius Maximus ii. 1. 8. a solemn feast for members of one 
dan, at which those who had quarrelled were at the sacrament of 
the table ( apud sacra mensae) reconciled. Ovid alludes to it 
(Fasti, ii. 617). 

Bibliography. — “The Canons of Hippolytus,” in Duchesne’s Origmes 
du culie chretien (1898); A. Allen, Christian Institutions (1898) ; P. 
Batiffol, Etudes d’histoire (1902 and 1905) ; F. X. Funk, “L’Agape,” in 
the Revue de Vhistoire ecclesiastique (Lo ivah, Jan. 1903) , Ad. Ear- 
nack, “Brod und Wasser” ( Texte und Umersuch , vii. 2, Leipzig, 1891) ; 
J. F. Keating, The Agape and the Eucharist (1901) ; F. X. Kraus, arts. 
“Ag?p?n” and “Mahle” in the Realencyklop. d. chnstl. Altertumer; 
P. Lf-ceuze, “L’Eucharistie et les repas communs” in the Revue de 
V orient chretien , No. 3, 1902 ; Sir W. M. Ramsay, The Church in the 
Roman Empire (1894) ; A. Spitta, Zur Geschichte und Litteratur 
(Gottingen, 1893) ; E. von der Goltz, Das Gebet in der altesten Chris - 
tenheit (Leipzig, 1901) ; F. E. Warren, The Liturgy and Ritual of the 
Antenicene Church (1897); T. Zahn, art. “Agapen” in Hauck’s Real- 
encyklop.; F. C. Conybe are, Rituale Armenorum '-90?- contains the 
oldest Latin and Greek forms), The Key. of T: -Hr and art. on 

rhe Survival of Animal Sacrifices” in the American Journal of 
Theology (Jan. 1903); F. X. Funk, Didascalia et Constitutiones 
Apostolorum (Paderborn, 1906); V. Ermoni, VAgapi (1904); G 
Homer, The Statutes of the Apostles , translated from Ethiopia and 
Arabic mss. (1904) ; J. Th. Fr. Drescher, Diss. de vet . Christianorum 
Agapis (1824) ; L. A. Muratori, Anecdota Graeca, “De agapis subiatis” 
(i7°9) ; I. A. Fabricius, BibUogr. Ant,, p. 587; Muenter, Primord. Eccl 
Aft P- 111 ; Walafnd Strabo, De Rebus Eccles, capita 18, 19; Gregory 
of Tours, De miraculis S. Juliani xxxi; Paulinus of Nola, Carmen xii, in 
S . Fehcem. 

AGAPEMONITES or Community of the Son of Man. A 
sect founded in 1846 by the Rev. Henry James Prince, a clergyman 
of the Church of England (1811-1899). He studied medicine, ob- 
tained his qualifications in 1832 and was appointed medical officer 
to the general hospital in Bath, his native city. Compelled by ill- 
health to abandon his profession, he entered himself in 1837 as a 
student at St. David’s theological college, Lampeter, where he 
gathered about him a band of earnest religious enthusiasts, known 
as the Lampeter Brethren, and was eventually ordained to the 
curacy of Charlinch in Somerset, where he had sole charge in the 
illness and absence of the rector, the Rev. Samuel Starkey. His 
work at this period reveals an almost hypnotic power over his con- 

V Z tS l S l 0X l !? e Was , mastered ^ delusions. He persuaded him- 
self that he had been absorbed into the personality of God and had 
become a visible embodiment of the Holy Spirit. During his illness 

'WH” r l e L re ti °f f° f h u CUrate ’ S sermons > and was not only 

A, fl orthwit h> but embraced his strange doctrines, and to- 
gether they procured many conversions in the countryside and the 

ofEn^nfp 0 ™ 5 ’ F0 /o idd f the right t0 officiated the Church 
nL.ti, 8 Pn a Ce a ? d Starkey established themselves at Wey- 
mouth. Money flowed m;_ and with these resources they obtained 
the house at Spaxton, which became the “Abode of Love.” 
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On the death of “Brothej” Prince, the Rev. T. H. Smyth- 
Pigott, pastor of the “Ark, - ’ — a branch church established at 
Clapton, London — became the acknowledged head of the sect. 
He was born in . 1852, of an old Somersetshire county family, 
and, after a varied career as university man, sailor before the 
mast, soldier, coffee-planter, curate in the Church of England 
and evangelist in the Salvation Army, was converted about 1897 
to the views of Prince. For five years after this he was not heard 
of outside his. own sect. In Sept. 1902, however, he began to 
make claims similar to those of his predecessor, and proclaimed 
himself, to be Christ. By the outside world the affair was greeted 
with mingled ridicule and indignation, and the new Messiah had 
to be protected by the police from the violence of an angry mob. 
Scandal was soon renewed through Pigott’s relations with his 
female ^followers; and. in Aug. 1908, an attempt to “tar and 
feather” him resulted in two men being sent to prison. Later in 
the month proceedings were instituted against him by the bishop 
of Bath anc- -Y.'s rier the Clergy Discipline Act. 

See Law Reports, Court of Chancery, June 4-8, i860; art. 
“Agapemone” m Hastings’ Encyclopaedia of Religion and Ethics. 

AGAPETAE, a name given to female Christian ascetics who 
dwelt with men under a vow of continency. This practice essen- 
tially belongs to the history of Christian asceticism. Its begin- 
nings can be traced in the earliest Christian times, but it was pre- 
served in monasticism down to the early middle ages. 

See Hastings, Encyclopaedia of Religion and Ethics , “Agapetae”; see 
also Asceticism. 

AGAPETUS,, the name of two popes: 

Agapetus L, pope from 535 to 536, collaborated with Cassio- 
dorus in founding at Rome a library of ecclesiastical authors. 
King Theodahad sent him on an embassy to Constantinople, 
where he died, after having deposed Anthimus, the Monophysite 
bishop of that town, and ordained Menas his successor. 

Agapetus II., pope from 946 to 955, at the time when Alberic, 
son of Marozia, was governing the independent republic of Rome 
under the title of “prince and senator of the Romans.” He did 
his best to restore church discipline and to regain temporal power. 
His appeal to Otto the Great to intervene in Rome remained with- 
out immediate effect, since Alberic’s position was too strong to be 
attacked, but it bore fruit after his death. Agapetus died on Nov. 
8 , 955. 

AGAPETUS, a deacon of the church of St. Sophia at Con- 
stantinople, and author of a series of exhortations on the duties of a 
Christian prince, addressed (c. 527) to the emperor Justinian. 
The work was often reprinted, and has been translated into Latin, 
French and English. 

AGAR, or Agar-Agar, is a gelatinelike product of red sea- 
weeds, made from Gelidium and other agarophytes (agar-bearing 
plants) such as Gracilaria, Ahnfeltia and Pterocladia. It is best 
known as a bacteriological culture medium, and is extensively 
used for food, as roughage, and in making jelly desserts, con- 
fectionery, icings, salad dressings, and. dairy products. It is 
employed in canning meat and poultry, in laxative preparations, 
as a constituent of medicinal pills and capsules, in numerous 
pharmaceutical and cosmetic creams and jellies, as a dental im- 
pression mould base, and in wire-drawing lubricants. Agar is pre- 
pared by boiling the agarophytes in water and subsequently puri- 
fying and drying the product. It is produced chiefly in Japan,, and 
also in China, Russia, the United States, Mexico, South Airica, 
New Zealand and Australia It is amorphous and translucent, 
and may be found on the market in the form of powder, flakes, 
shreds, or bricks. Agar is insoluble in cold water, but swells con- 
siderably, absorbing as much as 20 times its own weight of 
water. It readily dissolves in boiling water, and is able to set to 
a firm gel at concentrations as low as Although a 1% agar 
sol solidifies at about 104° F., its gel does not melt until about 
2 Q$° F., showing a striking case of hysteresis. Agar gels carry 
small negative electric charges. Like other gels, they exhibit syner- 
esis* Chemically, agar is the sulphuric ester of a linear galaetan, 
consisting of a long chain of i-galactose residues attached to each 
other by a 1, 3-giycosidic linkage. This chain is terminated by one I- 
galactose residue which is attached to the rest of the chain through 


carbon atom 4, and is estenfied at carbon atom 6 with sulphuric 
acid There are probably as many as 53 galactose units to each 
SOiH group. In the natural state, agar occurs as a cell wall con- 
stituent of the agarophytes, probably existing m the form of its 
calcium salt, or a mixture of calcium and magnesium salts. 

Bieliography. — W G. M. Jones and S. Peat, “The Constitution of 
Agar,” Jour. Client. Soc , 225-231 (1942) ; V C. Barry l: a ~ 

Dillon, “A Formula for Agar,” Chem. and Ind , 167 (1944) ; C. K. 
Tseng, “Agar: A Valuable Seaweed Product,” Scientific Monthly, 58: 
24-32 (1944) ; C. K. Tseng, “Phycccclloids* Useful Seaweed Poly- 
saccharides,” in Jerome Alexander, Co.io^a Chemistry, vol. 6, 
nology and Applications of Colloids. (C. K. TJ 

AGARIC, the name applied to fungi with tY borne on 

gills (mushrooms), fmm +1U ~ reverie rme " pharma- 
cology, a medicinal ... from the fungus Pomes 

officinalis, a polypore growing principally on larch and pine. 

AGASIAS, There were two Greek sculptors of this name. 
Agasias, son of Dositheus, signed the statue called the Borghese 
Warrior in the Louvre. Agasias, son of Menophilus, is the sculp- 
tor of another striking figure of a warrior in the museum of 
Athens. Both belonged to the school of Ephesus and lived about 
100 b c. ( See Gardner, Handbook of Greek Sculpture, it. p. 475*) 
AGASSIZ, ALEXANDER EMANUEL (1835-1910), 
American man of science, son of J. L. R. Agassiz, was born in 
Neuchalel, Switzerland, on Dec. 17, 1835. He came to the United 
States with his father in 1846; graduated at Harvard in 1855, 
subsequently studying engineering and chemistry, and taking the 
degree of bachelor of science at the Lawrence scientific school of 
the same institution in 1857; and in 1859 became an assistant in 
the U.S. coast survey. Thenceforward he became a specialist in 
marine ichthyology, but devoted much time to the investigation, 
superintendence and exploitation of mines, being superintendent 
of the Calumet and Hecla copper mines, Lake Superior, from 
1866 to 1869, and afterwards, as a stockholder, acquiring a for- 
tune, out of which he gave to Harvard, for the museum of compar- 
ative zoology and for furthering the study of biology at Harvard 
and elsewhere upwards of $1,000,000. In 1875 he surveyed Lake 
Titicaca, Peru, examined the copper mines of Peru and Chile, and 
made a collection of Peruvian antiquities for that museum, of 
which he was curator from 1874 to 1885. He assisted Sir Wyville 
Thomson in the examination and classification of the collections 
of the “Challenger” exploring expedition, and wrote the Revision 
of the Echini (1872-74) in the reports. Between 1877 and 1880 
he took part in the three dredging expeditions of the steamer 
“Blake,” of the U.S. coast survey, and presented a full account 
of them in 1888. Of his other writings on marine zoology, most 
are contained in the bulletins and memoirs of the museum of com- 
parative zoology; but he published in 1865 (with Elizabeth Cary 
Agassiz, his stepmother) Seaside Studies in Natural History, a 
work at once exact and stimulating, and in 1871 Marine Animals 
of Massachusetts Bay. He died at sea on the “Adriatic” bound 
for the United States on March 27, 1910. 

See G. R. Agassiz, ed., Letters and Recollections of Alexander 
Agassiz; With a Sketch of his Life and Work (Boston, 1913). 

AGASSIZ, JEAN LOUIS RODOLPHE (1807-1873), 
Swiss-American naturalist, geologist and teacher, was bom on 
May 20, 1807, the son of the Protestant pastor of Motier, on the 
shore of Lake Morat, Switzerland. His father was the last of a 
long line of clergymen, the first of the series having been driven 
from France by the revocation of the Edict of Nantes. His 
mother, Rose Mayor, was a gifted woman from whom especially 
he inherited his love of animals and plants. In boyhood he spent 
four years at the gymnasium in Bienne and later attended the 
academy at Lausanne. He then entered, successively, the univer- 
sities of Zurich, Heidelberg and Munich. On completion of his 
academic courses, Agassiz took at Erlangen the degree of Doctor 
of Philosophy and at Munich that of Doctor of Medicine. 

Although as a youth he gave some interested attention to the 
ways of the brook fish of western Switzerland, his permanent and 
lifelong interest in ichthyology arose from his being chosen to 
study the fishes of Brazil. In 1819 and 1820 two eminent natu- 
ralists of Munich, J. B. Spix and C. P. J. von Martius, had made 
an extensive tour in Brazil, bringing back a large collection of 
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fishes, mostly from the Amazon river The classification of these 
species was begun by Spix; he died in 1826, however, and the 
whole collection was then turned over by Martius to Agassiz. 
The work was completed and published in 1829, as Select a 
Genera et Species Piscium. This splendid accomplishment was a 
monument to youthful industry and enthusiasm, the author being 
at that time only 22 years old The study of fish-forms became 
henceforth the prominent feature of Agassiz’s scientific research. 
In 1830 he issued a prospectus of a History of the Fresh Water 
Fishes of Central Europe , a valuable contribution printed in parts 
from 1839 to 1842. 

The year 1S32 proved the most significant in Agassiz’s early 
career, because it took him first to Paris, then the centre of 



AFTER A SPECIMEN DISCOVERED DURING HIS RESEARCHES AT NEUCHATEL 

general scientific as well as medical research, and afterwards to 
Neuchatel where he spent many years of amazingly fruitful effort. 
While in Paris he lived the life of an impecunious student of the 
quarticr latin } supporting himself, helped at times by the kindly 
interest of friends, such as Humboldt, who soon secured for him 
a professorship at Neuchatel, and Cuvier, the most eminent ich- 
thyologist of his time*. At Paris his scientific activities largely 
centred in the Natural History museum of the great park now 
known as the Jardin des Plantes. 

Already Agassiz had become interested in the rich stores of 
the extinct fishes of Europe, especially those of Glarus in Switzer- 
land and of Monte Bolca near Verona, of which only a few at that 
time had been critically studied. As early as 1829, Agassiz 
planned a comprehensive and critical study of these remains. 
To this end he gathered material wherever possible. His epoch- 
making work, Recherches sur les Poissons Fossilesj appeared in 
parts from 1833 to 1844. In it the number of named fossil fishes 
was raised to nearly i,ooo, and the ancient seas were made to 
live again through disclosure of their inhabitants. The great im- 
portance of this foundation work rests on the impulse given to 
the study of extinct life itself. Turning his attention to other 
extinct animals found with the fishes, Agassiz published in 1839- 
40 two quarto volumes on the fossil echinoderms of Switzerland, 
and later (1840-45) his Etudes Critiques sur les Mollusques 
Fossiles. 

From 1832 to 1846 he served as professor of natural history 
in the University of NeucMfcel, where may still be found evident 
traces of the activity "and enthusiasm of its youngest and most 
eager teacher. In NeucMtel he acted for a time as his own pub- 
lisher, his private residence even becoming a hive of activities. 
Numerous young men were co-workers with him, dividing be- 
tween themselves the scanty returns from his lectures and publi- 
cations. He now began his N omenclat or Zoologicus, a catalogue, 
with references, of all the names applied to genera of animals from 
the beginning of scientific nomenclature, a date since fixed at 
Jan. 1, 1758.^ “This/’ said Agassiz, “is a work of patience. It is 
a barrier against the Babel of confusion which threatens to over- 
whelm the domain of zoological synonomy.” The practical value 
of the compilation can hardly be overestimated. 


In 1836 Agassiz began a new line of studies, that of the move- 
ments and effects of the glaciers of Switzerland. Several writers 
had expressed 5 the cmr/cr that these rivers of ice had once been 
much*more crtc-e-io c:.: that the erratic boulders scattered over 
the region and up to the summit of the Jura mountains, were 
carried by moving glaciers. On the ice of the Aar glacier he built 
a hut, the “Hotel des Neuchatelois,” from which he and his asso- 
ciates traced the structure and movements of the ice. In 1840 he 
published his Etudes sur les glaciers , in some regards the most 
important of all Ms works. In it he was able to show that at a 
period geologically recent Switzerland was covered by one vast 
ice-sheet. His final conclusion was that “great sheets of ice, re- 
sembling those now existing in Greenland, once covered all the 
countries in which unstratified gravel (boulder drift) is found ” 

In 1846 Agassiz was led to visit the United States for the 
general purpose of studies in natural history and geology, but im- 
mediately to give a course of lectures in the Lowell institute in 
Boston. These were followed by another series in Charleston, 
and afterwards by lectures both popular and technical in various 
cities, his brilliant and engaging personality at once wanning all 
hearts. In 1848 he accepted a professorship of zoology at Har- 
vard university, and from that time on became more and more 
enthusiastically American. Indeed, half his scientific career, and 
that not the least important, was lived in this country. “He came 
in a spirit of adventure and curiosity; he stayed because he loved 
a land where he could think and act as he pleased; a land where 
nature is rich but tools and workmen are few, and traditions 
none.” 

In America his chief volumes of scientific research were the 
following: Lake Superior (1850); Contributions to the Natural 
History of the United States (1857-1863, in several quarto vol- 
umes, the most notable being on the embryology of turtles) ; and 
the Essay on Classification , a brilliant production, which, however, 
failed to grasp the trend of modern zoology. Besides these exten- 
sive contributions appeared a multitude of short papers on 
natural history and especially on the fishes of America. His two 
excursions of highest importance were, first, to Brazil in 1865, 
and second, to California in 1871, the latter trip involving both 
shores of South America. A Journey in Brazil by Mrs Agassiz 
and himself, published in 1868, gives a very interesting account of 
their experiences on the earlier voyage. His most important paper 
on American fishes dealt with the remarkable group of viviparous 
surf -fishes of California. 

During many years, also, Agassiz was deeply absorbed in his 
cherished plan of developing at Harvard university a comprehen- 
sive museum of research in zoology. This institution, which was 
established in 1859 and ultimately grew into the present splendid 
museum of comparative zoology, enjoyed his fostering care dur- 
ing the rest 0: his lifetime. In America Agassiz’s industry and 
devotion to scientific pursuits were as strongly marked as in 
Europe, but two other traits here assumed a much greater im- 
portance. As a teacher of science he was extraordinarily skilful, 
certainly the ablest America has ever known. In addition he 
was personally devoted to his students, who were in the highest 
sense co-workers with him— “the best friend that student ever 
had.” His warmth of feeling moreover went out equally to 
colleagues and neighbours. It was said that “one had less need of 
an overcoat in passing Agassiz’s house than any other in Cam- 
bridge.” Such qualities, endeared him to all, while his amazing 
command of lucid and picturesque English impressed every 
listener. He was also as much at home before an audience of 
labourers or farmers as with the most erudite leaders of research. 

Agassiz’s method as teacher was to give contact rather than in- 
formation. He discouraged the use of books except in detailed 
research. Among his favourite expressions were “If you study 
nature in books, when you go out-of-doors you cannot find her.” 
“It’s not text-books we want, but students. The book of nature is 
always open.” “Strive to interpret what really exists.” The 
result of his instruction at Harvard was a complete revolution in 
natural history study in America. The purpose came to be not a 
category of facts taken from others, but the ability, through 
contact, to gather the needed facts. As a result of Ms activities 
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every notable teacher of natural history In the United States for 
the second half of the 19th century was at some time a pupil of 
Agassiz or of one of his students. 

In the^interests of better teaching and of scientific enthusiasm, 
he organized m the summer of 1873 the Anderson school at Pem- 
kese, an island in Buzzard’s bay. The details of this remarkable 
venture, brief m actual period but having a profound effect on 
science teaching and the precursor of all American summer schools 
and establishments for marine research, cannot be given here. 
But the school of all schools which has had the greatest in- 
fluence on science teaching in America was held in an old barn 
on an uninhabited island, 18 miles from the shore; it lasted but 
three months,; it had virtually but one teacher. It existed in the 
personal presence of Agassiz. When he died, it vanished.” (David 
Starr Jordan, Agassiz at Penikese.) 

As^ Agassiz was beyond question one of the ablest, wisest and 
best informed of the biologists of his day, it is often asked why 
his attitude towards Darwinism was, throughout all his lifetime, 
cold and unsympathetic. It seems possible that his position was 
determined in part by a misunderstanding, but more particularly 
by his philosophy of biology. He seemed to regard Darwinism as 
a theory of continued progress instead of one of divergence, 
tempered by the weeding out of unadapted individuals. He failed 
to recognize the importance of separation and segregation in the 
development of new specific forms. He once said that in his 
studies of fossils he “was on the verge of anticipating Darwin- 
ism,” but was withheld by the discovery that “we had the higher 
fishes first.” In a sense this was true, for the brain development 
of the sharks is higher, as a whole, than that of the bony lUhcs 
But the latter are far more specialized in fitness for aquatic life. 
More important to Agassiz was the fact that in his philosophy 
each species of animal or plant was in itself “a thought of God.” 
Their homologies or fundamental unities were “associations of 
ideas in the Divine Mind.” He had an intensely religious mind, 
although he was totally out of sympathy with sects and creeds and 
the outer shell of Christianity. 

In physical appearance Agassiz was a striking figure, nearly 
six feet tall, compactly built, with noble head and broad hand- 
some face, usually illuminated by an especially charming smile. 
This last, however, would suddenly turn into a frown in the pres- 
ence of careless or trivial work or pretence on the part of a 
student. He married twice. His first wife, Cecils Braun, was 
the sister of an eminent botanist. In 1850, after his first wife’s 
death, Agassiz married Elizabeth Cabot Cary, of Boston, well 
known as a writer and as a promoter of the education of 
women. 


Agassiz died on Dec. 12, 1873. He was buried in Mt. Auburn 
at Cambridge, and by his grave stands a boulder from the moraine 
of the Lauteraar. At his death, Theodore Lyman, one of his 
students, wrote, “We buried him from the chapel that stands 
among the college elms. The students laid a wreath of laurel on 
his bier and their manly voices sang a requiem. For he had been 
a student all his life long, and when he died he was younger 
than any of them.” 

Bibliography. — T. Lyman, “Recollections of Agassiz 5 * in The At- 
lantic Monthly , vol. xxxiii. (1874) ; E. C. Agassiz, Louis Agassiz, his 
Life and Correspondence (1885) ; C. F<. Holder, Louis Agassiz, his 
Life and Work, with bibb (1893), in Leaders of Science (1891, etc.) ; 
J. Marcou, Life, Letters and Works of Louis Agassiz (1896) ; D. S. 
Jordan, “Agassiz at Penikese 55 in Science Sketches (1896); D. S. 
Jordan and J. K. Jordan, “Louis Agassiz 55 in American Biography 
(1928) ; L Cooper, Louis Agassiz as a Teacher (1917). See also Henry 
Wadsworth Longfellow, “On the Fiftieth Birthday of Agassiz 55 (1857) , 
in The Poetical Works of Longfellow (Oxford complete copyright ed. 
1904); and John Greenleaf Whittier, “The Prayer of Agassiz 55 ^ (first 
publ. in The Tribune Papula* Science, Boston, 1874), in Whittier’s 
Complete Poetical Works (authorized copyright ed. 1911). 

(D. S. J.) 

AGATE, a term applied, not to a distinct mineral species, but 
to a group of amorphous and crypto-crystalline forms of silica. 
According to Theophrastus the agate (axarys) was named from 
the river Achates, now the Drillo in Sicily, where the stone was 
originally found. Most agates occur in eruptive rocks or ancient 
lavas where they fill the cavities which were produced by the lib- 


eration of gas during the solidification of the molten rock. These 
agates have a banded structure, successive layers being approxi- 
mately parallel to the sides of the cavity. A number of varieties 
of agate are characterized by peculiarities in the shape and colour 
of the bands, which are seen in sections cut at right-angles to the 
layers. In riband-agate they are straight or slightly curved. Such 
an agate with cloudy bands alternating with bands of another col- 
our, the two sets being sharply marked off from one another, is 
known by the general term onyx. A ring or eye agate is one in 
which the differently coloured bands are disposed in concentric 
circles. A Mexican agate, showing only a single eye has received 
the name of “cyclops.” When the banding forms re-entrant and 
salient angles, its outline resembling that of the plan of a fortress, 
it is called fortification-agate. Certain agates also occur, to a lim- 
ited extent, in veins, of which a notable example is the beautiful 
brecciated agate of Schlottwitz, near Wesenstein in Saxony — a 
stone mostly composed of angular fragments of agate cemented 
with amethystine quartz. A variety having included matter of a 
green colour, embedded in the agate and disposed in filaments and 
other forms suggestive of vegetable growth, is known as moss 
agate. Dendritic markings of black or brown colour, due to infil- 
tration of oxides of manganese and iron, produce the variety 
known as Mocha stone. 

It is probable that agates occurring in cavities in igneous rocks 
have been formed in a number of ways, and various theories of 
their origin have been proposed. The theory which is now generally 
accepted is as follows. During the solidification of the rock an 
accumulation of gas or steam causes a bubble to form. Long after, 
when the rock has solidified, water carrying silica in solution, prob- 
ably as alkali silicate, penetrates into the region where the bubble 
is located. It then diffuses into the cavity and ?uh=.''OL*c" 1t1 y the 
solution coagulates to a silica gel. The alkali prese”. \.u: .no silica 
attacks the iron-bearing rock surrounding the cavity, giving rise to 
iron salts. These diffuse into the silica gel and produce the regular 
layers of iron hydroxide after the manner of Liesegang’s rings. 
Finally the whole mass gradually hardens with loss of water and 
crystallization of much of the silica as quartz or chalcedony. Dur- 
ing the process of crystallization the coloured bands are not dis- 
turbed afld hence we have the final agate as it is now found. 

Agates are cut and polished chiefly in the Idar-Oberstein dis- 
trict situated on the Nabe, a tributary of the Rhine at Bingen. 
Here the industry grew up many centuries ago by reason of an 
abundance of agates in the amygdaloidal melaphyre of the district. 
The stones used now are mostly imported from Brazil (Rio 
Grande do Sul) and from Uruguay. 

Most commercial agate is artificial! * stained so that stones natu- 
rally unattractive by their dull grey tints come to be valuable for 
ornamental purposes. The colouring matter is absorbed by the 
porosity of the stone, but different stones and different layers of 
the same stone exhibit great variation in absorptive power. To 
produce a dark brown or black colour, the stone is kept perhaps 
for two or three weeks in a saccharine solution, or in olive oil a: 
a moderate temperature. After removal from the solution, the 
agate is well washed and then digested for a short time in sulphuric 
acid, which, entering the pores, carbonizes the absorbed sugar or 
oil. Certain layers of chalcedony are practically impermeable and 
these consequently remain uncoloured, so that an alternation 0 * 
dark and white bands is obtained, giving rise to an onyx. Agate is 
stained red, to imitate cornelian and sardonyx, by means of ferric 
oxide. Other colours are detained in other ways. 

Among the uses to which agate is applied may be mentioned the 
formation of knife-edges of delicate balances, small mortars and 
pestles for chemical work, burnishers and writing styles, umbrella 
handles, paper knives, seals, brooches and other ornaments. Real 
cameos are cut from banded agates, one layer forming the medal- 
lion, the other the design in relief. 

Agates are found in England in the Ci-'rio. fUIis, in the neigh- 
bourhood of Bristol and at Lichfield in S ""rorMuio. In Scotland 
they occur at Montrose in Forfarshire, in Perthshire, and at many 
other localities. The majority of agates are produced in countries 
outside Europe, notably in South America, North America and 
India; they are also found in South Africa and Australia. 
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Bibliography. — Max Bauer, Precious Stones , Eng. trans. by L. J. 
Spencer (1904); R. E. Tiesegang, Die A^ate (1927) For the agate 
Industry see E. Fatz, D'e Id's -Goes' ^ Schmuckstein-lndustrie, 
unter besonderer r'u .Y ; ' Betnebsformen und ihrer 

Handelorganization (1926 ) . 1*01 American agates see G. F, Kunz, 
Gems and Precious Stones of North America (1890). For Scottish 
agates see M. F. Heddle, Mineralogy of Scotland (1901). 

(W. A. W.) 

AGATHA, ST., the patron saint of Catania, Sicily, where 
her festival is celebrated on Feb. 5. The legend is that she 
was a native of Sicily (probably of Catania, though Palermo also 
claims her) of noble birth and great beauty. She repelled the 
advances of the Roman prefect sent by the emperor Decius to 
govern Sicily, and was by his orders brutally tortured and finally 
sent to the stake. As soon as the fire was lighted an earthquake 
occurred and the people insisted on her release. She died in prison 
on Feb. 5, 251. The rescue of Catania from fire during an erup- 
tion of Mt. Etna was later attributed to St. Agatha’s veil. 

AGATHANGELUS, AGATHANGE or AKATHAN- 
KELOS, Armenian historian, lived during the 4th century, and 
wrote a History of the Reign of Dertad, or Tiridates, and of the 
Preaching of St . Gregory the Illuminator. This history was trans- 
lated into several languages, and Greek and Latin translations 
are found in the Acta Sanctorum Bollandistarum , tome viii. The 
history consists of three parts, a history of St. Gregory and his 
companions, the doctrine of Gregory, and the conversion of 
Armenia to Christianity. 

See V. Langlois, Collection des Hisioriens anciens et modernes de 
VArmenie (Pans, 1S6S). 

AGATHARCHIDES or AGATHARCHUS, of Cnidus, 
Greek historian and geographer, lived in the time of Ptolemy 
Philometor (181-146 b.c.) and his successors. Amongst other 
works, he wrote treatises on Asia, Europe and the Red Sea. Inter- 
esting extracts from the last, of some length, are preserved in 
Photius (cod. 213). 

Bibliography. — See H. Leopoldi, De Agatharchide Cnidio Disser - 
tatio {189 2) ; C. W. Muller, Fragmenta Histoncorum Graecorum , iii., 
and Geographi Graeci Minores , i.; E. H. Bunbury, Hist, of Ancient 
Geography, ii. (1879). 

AGATHARCEUS. the name of an Athenian painter of 
the century b c He is said by Vitruvius to have been the 
first to paint a scene for the acting of tragedies. 

AGATHIAS (c. a.d. 536-582), of Myrina in Aeolis, Greek 
poet and historian. He studied law at Alexandria, completed his 
training at Constantinople and practised as an advocate ( scholas - 
ticus) in the courts. He wrote a number of short love-poems 
In epic metre, called Dapkniaca. He next put together a kind of 
anthology, containing epigrar. s by earlier and contemporary poets 
and himself, under the title of a Cycle 0} New Epigrams. About 
a hundred epigrams by Agathias have been preserved in the 
Greek Anthology. After the death of Justinian (565), some of 
Agathias’s friends persuaded him to write the history of his own 
times. This work, in five books, begins where Procopius ends, 
and is the chief authority for the period 552-558. 

Bibliography.— Editio princeps, by B. Vulcanius (1594) ; in the 
Bonn Corpus Scnptorum Byz. Hist., by B. G. Niebuhr (1828) ; in 
Migne, Patrol ogza Graeco, hxxriii ; L. Dindorf, >{is*orzci Greed 
Minores (1871) ; W. S. TeufTel. '‘Agathias von Myrine,” in Philologus 
(i 1846) ; C. Krumbacher, Gcsckich ,e d^r byzantinischen Litteratur 
{2nd cd. 1897). 

AGATHO, pope from 678 to 681, was bom in Sicily. He 
ordered St. Wilfrid to be restored to his bishopric at York in 
679, and was the first pope to cease payment of the tribute hith- 
erto paid on election to the emperor at Constantinople. Agatho 
died on Jan. 10. 681. 

AGATHGCLES (361-289 b.c.), tyrant of Syracuse, was the 
son of a potter, born at Thermae Himeraeae (mod. Termini 
lmerese)m Sicily. He removed to Syracuse and served with dis- 
tinction in the army In 333 b.c. he married the widow of his 
patron Bamas, a distinguished and wealthy citizen. He was twice 
banished for attempring to overthrow the oligarchical party in 
Syracuse ( q . v .) ; in 317 b.c. he returned with an army of exiles and 
Campanian mercenaries. He banished or murdered some 10,000 
members of the senate and the oligarchical party, proclaiming 


himself the champion of the people, and thus made himself master 
of Syracuse. His tyranny was confirmed by a virtually unanimous 
vote of the people, and, despite his continuous wars, he. seems to 
have been generaliy popular. He enriched Syracuse with many 
public buildings, and his reign was looked back to as a period of 
orderliness and trano milky. His foreign policy was inevitably part 
of the almost continuous 200 years’ war between the Sicilian 
Greeks and their secular enemy, Carthage (qv). In these wars 
Syracuse had always taken the lead, a^d Agathocles only continued 
the policy of Dionysius the Elder, Dionysius the Younger and 

Timoleon ( qq.v .). . 

In 310 b.c. Agathocles, defeated and besieged in Syracuse, 
took the desperate resolve of breaking through the blockade and 
attacking the enemy in Africa. He besieged Carthage, which was 
at the time troubled by internal dissensions, but after several 
victories he was at last completely defeated (306) and fled secretly 
to Sicily. After concluding peace with Carthage, Agathocles styled 
himself king of Sicily and established his rule over the Greek 
cities of the island more firmly than ever. Even in his old age he 
displayed the same energy and is said to have been meditating a 
fresh attack on Carthage at the time of his death, which was fol- 
lowed by a recrudescence of Carthaginian power in Sicily. Agath- 
ocles was something more than the typical leader of mercenaries. 
He was a bom leader, who knew how to inspire devotion. 

Bibliography.— S ee Justin xxii., xxiii ; Diodorus Siculus xix., xxi., 
xxii. (follows generally Timaeus who had a special grudge against 
Agathocles) ; Polybius ix. 23 ; Schubert, Geschichte des Agathokles 
(1887); Grote, History of Greece, ch. 97; also Sicily: History. 

AGATHODAEMON, an early map designer of Alexandria, 
who probably lived in the 2nd century ad. Some manuscripts 
of the Geography of Ptolemy contain 27 maps, which are stated 
to have been drawn by Agathodaemon of Alexandria, who “de- 
lineated the whole world according to the eight books of Ptolemy’s 
geography.” About 1470, Nicolaus Doris, a Benedictine monk, 
produced an edition of them in which the names were inserted 
in Latin instead of Greek. 

See Bunbury, History of Ancient Geography, ii. 

AGATHODAEMON, an important god in Greek myth- 
ology, the “good spirit” of cornfields and vineyards, protective 
spirit of individuals and the State. The Greeks drank a cup of 
pure wine in his honour at the end of each meal (Aristophanes, 
Equites. 106). Often ■» 'd by Agathe Tuche (good for- 
tune), he may be , p: - . - the Roman Bonus Eventus 

(Pliny, Nat. Hist., xxxvi., 23) and Genius (q.v.). He is repre- 
sented in works of art in the form of a serpent, or of a young 
man with a horn of plenty and a bowl in one hand, and a poppy 
and ears of com in the other. 

AGATHON ( c . 448-400 b.c.), Athenian tragic poet, friend 
of Euripides and Plato. He won his first victory in 416 (at the 
Lenaea), and his plays seem to have been successful, despite their 
artificial style. He appears to have been the first to invent an 
original plot, and to write choral odes unconnected with the plot. 
His effeminacy made him a butt of Aristophanes. Before 406 
he retired to the court of Archelaus, where he died. 

See Aristotle, Poetica 9, and 18: Aristophanes, Thesmoph. 59, 106, 
Eccles. 100 ; Plato, Symp. 198 c.; Plutarch, Symp. 3 ; Aelian, Var. Hist. 
xiv. 13; Ritsch, Opuscula, i.; fragments in Nauck, Tragicorum Grae- 
corum Fragmenta. See also Haigh, Tragic Drama of the Greeks . 

AGATHYRSI, a people of Thracian origin, who in the 
earliest historical times occupied the plain of the Maris (Maros), 
in the region now known as Transylvania. They are described by 
Herodotus (iv. 104) as of luxurious habits, wearing gold orna- 
ments (the district is still auriferous) and having wives in com- 
mon. They tattooed their bodies (Virgil, Aeneid, iv. 136), degrees 
of rank being indicated by the manner in which this was done, 
and coloured their hair dark blue. Valerius Flaccus ( Argonautica , 
vi. 135) calls them Thyrsagetae, probably in reference to their 
celebration of orgiastic rites in honour of some divinity akin 
to the Thracian Dionysus. In later times the Agathyrsi were 
driven farther north, and their name was unknown to the Romans 
in their original home. 

See Pliny, Nat. Hist. iv. 12 [26], 88. 
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AGAVE S a large botanical genus of the family Amaryllidaceae, 
chiefly Mexican, but occuuing also in the southern and western 
United States and in central and tropical South America. The 
plants have a large rosette of thick fleshy leaves generally ending 
in a sharp point and with a spiny margin; the stout stem is usu- 
ally short, the leaves apparently springing from the root. They 
grow slowly and flower but once after a number of years, when 
a tall stem or “mast” grows from the centre of the leaf -rosette 
and bears a large number of short, tubular flowers. After de- 
velopment of fruit the plant dies down, but suckers are frequently 
produced from the base of the stem which become new plants. The 
most familiar species is Agave 
americana ( see fig.), a native of 
tropical America, the so-called 
century plant or American aloe 
(the Maguey of Mexico). The 
number of years before flowering, 

5 to 60 or more, but usually 
about 10, depends on the vigour 
of the individual, the richness of 
the soil and the climate; during 
these years the plant is storing in 
its fleshy leaves the nourishment 
required for the effort of flower- 
ing. During the very rapid 
development of the immense 
peduncle, or flowering stalk, there 
is a rush of sap to the base of the 
young flower stalk; by remov- 
ing this large bud just as it is 
ready to emerge and by scooping 
out a cavity in the heart of the 
plant, a large quantity of sweet 
sap is obtained; and this agua- 
miel 7 removed, carried in pig- 
skin bottles to the central re- 
pository, undergoes two kinds of 
fermentation, and when it has 
become thick, milky and more 
or less ropy (the sugars then 
being changed into alcohol) it is 
marketed as pulque (q.v.), the 
national drink of Mexico; not- 
withstanding its objectionable 
odor and consistency it is by 
some thought a wholesome and 
nourishing drink, and many train-loads are brought daily . to 
Mexico City from the vast pulque plantations in the surrounding 
region. By distillation of pulque fuerte, or completely fermented 
juice, a very strong liquor, mescal , is obtained. 

The leaves of several species yield commercial fibres: A. rigida 
elongata or A. fourcroydes is the henequen, or Yucatan sisal, for- 
merly the ci * c al fibre (a v ) Agave sisalana is the Ba- 

hama sisal, . ’ i ' ; ’t of which is expanding greatly in East 
Africa and Haiti. 

A. cantula is the Maguey, or Philippine sisal 

A. zapupe is the Mexican Zapupe fibre. 

A. americana produces one of the Pita fibres, now grown in 
southern Europe and parts of the West Indies as well as in 
Mexico. 

A. neglecia is the Florida sisal, one of the largest species, the 
flower-stalk of which may exceed 42 feet in height. 

The firm white pith of the interior of the flowering stem of any 
of these species, when dried and cut in slices has a variety of 
uses— as natural razor-strops, as lining of insect-boxes, insulating 
material, etc. The gummy, soapy juice expressed from the leaves 
will lather like soap and may be used as a detergent where alkali 
would be injurious. The thick reddish roots of various species are 
reputed to have medicinal properties. The concentrated sap 
exuded into the scooped-out central bud cavity is also used as a 
medicine and is a source of agavose (C^^On), one of the rare 
sugars. In the Madras Presidency the plant is widely used for 


hedges along railroads. Agave americana was introduced into 
Europe about the middle of the 1 6th century and is now ex- 
tensively cultivated for its handsome appearance;^ in the varie- 
gated forms the leaf has a white or yellow marginal or central 
stripe from base to apex. As the leaves unfold .from the centre 
of the rosette the impression of the marginal spines is very con- 
'm the still erect younger leaves. 

« GT'T, a town of south France, in the department of Herault, 
2-2~m. from the mouth of the Herault, and 32m. S.W. of Mont- 
pellier on the Southern railway. Pop. (1936), 8,546. It bespat the 
foot of an extinct volcano, the Montague St. Loup, and is sur- 
named “La Ville Noire” from the dark volcanic basalt of which 
it is built. Agde is said to have been founded as a port by 
Phocaeans under the name of A gat he It was the seat of a bishop 
from 400 to 1790. Overlooking the river is the old Cathedral or 
St. Etienne, a grim fortress-like structure of the 12th century. 
The machicolations of the parapet are said to be the oldest exist- 
ing instance of the kind. The Canal du Midi , uniting the Garonne 
with the Mediterranean, passes under the town walls. The mari- 
time commerce of the town has declined, because Cette is near 
and the Herault shallow, but the fishing industry is still alive. The 
town has a tribunal of commerce. 

Synod of Agde ( Concilium Agathense) . — The 47 genuine can- 
ons of the synod (Sept, n, 506), dealt with discipline, church 
life, alienation of ecclesiastical property and treatment of Jews. 
While favouring sacerdotal celibacy the council laid rather rigid 
restrictions on monasticism. It commanded that the laity com- 
municate at Christmas, Easter and Whitsuntide. The canons 
of Agde are based in part on earlier Gallic, African and Spanish 
legislation; and some of them were re-enacted by later councils. 

AGE. The subject of the duration of human and animal life 
does not fall within the scope of this article, and the reader is 
referred to Longevity. But the word “age” has been used by 
physiologists to express certain natural divisions in human devel- 
opment and decay. These are usually regarded as numbering 
five, viz., infancy , lasting to the seventh year; childhood to the 
14th; youth to the 21st; adult life till 50; and old age . 

The division of human life into periods for legal purposes is 
naturally more sharp and definite than it can be for physiological 
purposes. In Roman law the legal divisions were (1) infantia 
hsimg i:h the close of the seventh year; (2) the period between 
infantia and pubertas, males becoming p'uberes at 14 and females 
at 12; (3) adolescentia , the period between puberty and major- 
ity; and (4) the period after the 25th year, when males become 
ma fores. By English law, life is divided into two main periods— 
infancy , which lasts in both sexes until the 21st year, and man- 
hood or womanhood. The period of infancy, again, is divided^ into 
several stages, marked by the growing development both of rights 
and obligations. Thus at 12 years of age a male may take the 
oath of allegiance; at 14 both sexes are held to have arrived at 
years of discretion, and may therefore choose guardians, give evi- 
dence, and consent or disagree to a marriage. A female has the 
last privilege from the 12th year, but the marriage cannot be cele- 
brated until the majority of the parties without the consent of 
parents or guardians. At 21 both males and females obtain their 
full legal rights and become liable to all legal obligations Thus 
both sexes may enter parliament and be called to the bar, upon 
attaining majority. In the Church of England, however, a candi- 
date for deacon’s orders must be 23 (in the Roman Catholic 
Church, 22), and for priest’s orders 24 years of age; and no 
clergyman is eligible for a bishopric under 30. In Scotland in- 
fancy is not a legal term. The time previous to majority, which, 
as in England, is reached by both sexes at 21, is divided into two 
stages : pupilage lasts until the attainment of puberty, which the 
law fixes at 14 in males and 12 in females; minority lasts from 
these ages respectively until 21. Minority obviously corresponds 
in some degree to the English years of discretion, but a Scottish 
minor has more personal rights than an English infant in the last 
stage of his infancy, e.g., he may dispose by will of movable 
property, make contracts, including that of marriage, carry on 
trade and become liable to be declared a bankrupt. Throughout 
the British Empire the age of majority is usually 21, but the 
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nubile age is 20 in the Channel Islands; iS in New Brunswick 
and Ontario; 18 for females in the North-West Territories and 15 
for native females in Fiji. In Belgium and France the age of ma- 
jority is 2i, and the nubile age 18 for males and 15 for females, 
but marriage cannot be contracted without the consent of the 
parents or guardians if the parties are under 25. The age of ma- 
jority is in Argentina 22 ; in Chile, Spain and Austria 24; in China 
20; in Brazil, Denmark, Holland, Germany, Greece, Italy, Mexico, 
Norway, Peru, the Philippines, Poland, Portugal, Rumania, Swe- 
den, Switzerland and Tunis, 21. In Denmark the nubile age is 
18 for males and 16 for females; in Germany 20 for males and 
16 for females, subject to the consent of the parents or guardians, 
and without such consent the males must be 25 and the females 
24. But a person of 18 may be declared of full age by a compe- 
tent court. In Spain majority is reached at 23 ; the nubile age is 
18 for males and 16 for females. In Greece the nubile age is 16 
for males and 14 for females; in Holland 18 for males and 16 for 
females; in Italy 18 for males and 15 for females; in Switzerland 
21 for males and 19 for females, but the canton authorities may 
in extraordinary cases reduce these figures to 19 and 18 respec- 
tively. Marriage by minors is subject to the consent of their 
parents or guardians. 

By the constitution of ‘the United States the President must be 
not less than 35; a senator not less than 30, and a representative 
not less than 25 years of age. The age of majority, as a rule, is 
21 for both males and females, but in Arkansas, California, Colo- 
rado, Dakota, Idaho, Illinois, Iowa, Kansas, Maryland, Minne- 
sota, Missouri, Nebraska, Nevada, Ohio, Oregon, Vermont and 
Washington females attain majority at 18. In Maryland, Oregon, 
and Texas a female attains majority upon marriage. In Iowa, 
Texas and Louisiana both males and females attain majority 
upon marriage, and in Washington a female minor married to a 
male of age is regarded as herself of full age. (H. H. L. B.) 

AGE GRADES means a system of compulsory association 
or classification by age and sex, whereby groups of coevals are 
admitted by a series of initiatory rites of varying complexity, in- 
cluding generally the payment of a due, into a tribal association 
with definite functions both within the age group itself and in 
relation to the tribe as a whole, promotion to higher degrees, 
where such exist, being at regular intervals jointly compulsory on 
all the individuals comprising a group. 

Though superficially resembling secret societies ( q.v.) } and 
though the ritual of initiation and subsequent ceremonies and 
esoteric beliefs are secret where a knowledge of them is confined 
to those who have been initiated and is moreover commensurate 
with the degree of their initiation, age grades are differentiated 
from other forms of association, including secret societies, by the 
following distinctive features: (1) Admission depends primarily on 
age and is associated with puberty rites. (2) Every member of 
the tribe must be affiliated to the system at the proper age. (3) 
There is no individual admission, but groups of coevals are jointly 
initiated. (4) Promotion to higher degrees of initiation is similarly 
compulsory and automatic with the passage of years, even when 
fees have to be paid or further rites have to be undergone. (5) 
The system is strictly unilateral, confined to males, though a 
corresponding institution for females may exist but, where it 
exists, functions independently, (6) The system is democratic. 

Primitive societies are conspicuously divided vertically into 
families and clans and are horizontally stratified by a variety of 
associations: religious, occupational, political, social, and so on. 
Distinction by age and sex cuts across the bonds of consanguinity 
and creates a new orientation of social activity. Mere classifica- 
tion by age or sex, however, does not of itself indicate an age 
grade, for a variety of other factors is involved. A physiological 
classification of a tribe into boys, youths, adults and old men, 
with their feminine counterparts, stereotyped by custom into a 
conventional nomenclature, often lacks the distinctive sociologi- 
cal features of an age grade: just as we find puberty rites 
in almost all primitive societies, whereas age grades, though asso- 
ciated with puberty ceremonies and retaining them as an essential 
element in the complex, are comparatively rare. 

Many of the institutions which are reported from different 


parts of the world, though analogous to age grades, differ in one 
or more essential factors and are therefore to be excluded from 
this survey. Such institutions are found in Australia, New Guinea, 
in the Banks Islands, among some of the Naga tribes of Assam, 
and in certain American Indian societies. The aluzhi of the Sema 
Naga, for instance, are working gangs, with few sociological 
obligations on the members. They are bisexual, coevality is not 
essential, and members can be ejected from the group. When clan 
feeling runs high in a community the aluzhi groups break up, in- 
dicating that the lateral stratification of society has not the same 
validity as the vertical. In shor,, all the essentials of an age 
grade are lacking. The Kimta of Battle Bay, though it has a super- 
ficial resemblance to an age grade, admits of individual members 
being degraded or promoted to lower or higher degrees, thus in- 
validating the paramount theory of group-solidarity. Again, 
though age is the theoretical basis of Banks Islands' societies it 
is in fact an unimportant factor, and at every stage of initiation 
except perhaps the lowest, increasingly prohibitive admission fees 
have resulted in “a commensality of varying years and vastly 
different social prospects." This is no less true of America and 
even in the military societies of the Hidatsa, which approach 
nearest to the definition, the bases of membership are purchase 
and age, and group-promotion is not automatic but depends on 
purchase. 

Only in Africa, and within a limited area, is the true age grade 
system found functioning as a sociological element in tribal life 
and of the utmost importance. Nowhere do we find age grades 
and secret societies concurrently, for secret societies are asso- 
ciated with the evolution of monarchies and powerful aristo- 
cracies, which they both limit and reinforce, whereas age grades 
are democratic and are incompatible with any system of central- 
ized and individual authority. This accounts for the absence of 
age grades in Bantu societies generally, with the exception of a 
few Bantu tribes of the eastern group, such as the Akikuyu, 
Akamba, Giriyama and Chaga, who have been considerably influ- 
enced by neighbouring Hamites and have a culture which is no 
longer characteristically Bantu. Similarly, on the west coast of 
Africa we find a system analogous to age grades among the Km, 
where secret societies are almost negligible and are subordinate 
to the Sedibo class of age grades, which comprises the tribal legis- 
lature and executive. 

The age grade is the distinctive feature of Hamitic culture and 
is found in all the tribes of East Africa which belong to the 
Hamitic or Nilo-Hamitic groups, including the Nilotic Lango. 
The Gaila, with their very complex system, are the centre and 
source of this culture, and from them it has permeated all the 
Nilo-Hamitic tribes which cluster round them, the Masai and the 
Nandi, the Topotha, the Turkana and the Didinga. 

There are naturally modifications and variations in the sys- 
tem adapted to the cultural requirements of each tribe, but the 
essentials are basically the same. At the puberty rites (which 
recur at regular intervals) a group of boys is initiated and they 
are thus aggregated into tribal, as opposed to family and clan, life. 
Henceforth they are no longer classed with the women but find 
themselves in a group of coevals, with a variety of lifelong 
privileges and obligations towards each other. Hospitality within 
the age group is compulsory, and at a later stage, when the mem- 
bers are permitted to marry, this often includes access to the 
wives of age-mates. The group on the formal side is distinguished 
by a variety of emblems, such as shield designs, bodily markings 
and ornaments, and a special name assumed jointly and individu- 
ally at initiation by every member of the group and retained 
throughout life. Promotion to higher degrees of the system is 
automatic after a given number of years, and each degree has its 
own special functions, appropriate ceremonials and emblems, and 
often a particular diet and distinctive tabus; the warrior degree, 
for instance, being generally prohibited smoking, beer and 
marriage. The final degree usually enables the group-members to 
retire from the active life of the tribe to the more passive role of 
an elder. 

The essence of the system is the corporate unity o-f the group, 
which moves from degree to degree as a single entity. This unity 
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makes the group so significant an element in tribal culture. At 
the puberty schools and at subsequent initiations on promotion 
^mgher degrees the age groups receive a systematic education 
which, as among the Gaila, may extend over 32 years. Candidates 
are instructed, in the duties of citizenship, in tribal history and 
tradition, ethics, the law, hunting, war, religion, husbandry, 
medrcme, sex, in shor* * :r* aspect of individual and com- 
munal hie. They are . -'.p by hardships and privations and 
trained to endure all manner of physical discomforts and dangers, 
m order to be the better able to perform the role traditionally 
allotted to the group at each degree in its initiation. Among the 
Galla the system provides for the government of the country by 
nnifk / rou ? * n ^ um ^ ur * n 8 test sight years of active existence. 
The Masai and the majority of kindred tribes use the system for 
military and governmental purposes, and the Lango thanks to a 
changed environment, have endowed their age grade system with 
functions which are almost exclusively religious. Finally, the 
system as a whole makes for greater tribal unity by cutting across 
the. narrow limits of the family and the clan, by giving every in- 
dividual an interest in tribal, rather than parochial, concerns, and 
by making every individual feel that with his group he is for the 
time the repository of tradition and the custodian of his tribe, 
both heir to the past and the pledge of posterity. 

Bibliography. — Erico Cerulli, The F oik- Literature of the Galla 
of Southern Abyssinia (igig); J. H. Driberg, The Lango (1923); 
A Comparative Study of Age-grades (1929) ; Bruno Gutmann, Das 
Rechtder Dschagga (1926); A. C. Hollis, The Masai {X905); The 
Nandi (1909); R. H. Lowie, Primitive Society (1921); The Origin 
of the State (1927); H Schurtz, Altersklassen und Mannerhunde 
(1902) ; H. Webster, Prrntcive Srcre* Societies (1908). (J. H. D.) 

AGELABAS or (as the name is spelled in an inscription) 
Hagel AIDAS, a great Argive sculptor who flourished in the latter 
part of the 6th and the early part of the 5th century b.c. Ageladas 
was said to have been the teacher of Myron, Pheidias, and Poly- 
cleitus ; this tradition is a testimony to his wide fame, though 
historically doubtful. 

AGEMA*, the name of the bodyguard of Alexander of Mace- 
don. It w r as drawn from the distinguished corps of “shield 
bearers” or esquires (vTacnn<TTai). While in Bactria, Alexander 
reorganized the agema and included some Persians. 

AGEN, south-west France, capital of the department of Lot- 
et-Garonne, 84 mi. S.E. of Bordeaux by the Southern railway. 



The cathedral of st. caprais, agen, dating from the izth 

CENTURY, IS MODERN COMPARED WITH THE TOWN ITSELF WHICH WAS 
A CELTIC STRONGHOLD AND CONSIDERED OLD IN ROMAN TIMES 


Pop. (1946) 33,397. It is skirted on the west by the Garonne, 
here crossed by a stone bridge and by a canal-bridge, 

Agen (Aginnum) was the capital of the Nitiobroges, and exten- 
sive Roman ruins have been discovered. Later it was the capital 
of the Agenais. Its bishopric was founded in the 4th century. 
Agen frequently changed hands during the Albigensian wars, and 
at their close a tribunal of inquisition was established here. In 
the religious wars of the 16th century Agen took the Catholic 
side and joined the League in 1589. The cathedral of St. Caprais 
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has an apse of the 12th century and three the rest 

dates from the i2th-i6th centuries, the tm . .he south 

facade is modem. The church of the Jacobins is a 13th century 
brick building. The prefecture (xSth century)- was once the 
bishop’s palace. The hotel de ville occupies the former Hotel du 
Presidial, an obsolete tribunal, and contains the municipal library. 
Two houses of the 16th century, the Hotel d’Estrades and the 
Hotel de Vaurs, are used as the museum. Through its excellent 
water communication, Agen affords an outlet for the agricultural 
produce of a rich district, and forms an entrepot between Bor- 
deaux and Toulouse, dealing in poultry, prunes ( pruneaux 
d’Agen), and other fruit, wine, vegetables and cattle. Flour, dried 
plums, pate de foie gras and other delicacies, manures, drugs, 
woven goods and tiles are made. Agen is the seat of a bishop. It 
has a court of appeal and a court of assizes, tribunals of first 
instance and of commerce and a chamber of commerce. 

AGENAIS or Agenoxs, a former province of France, of which 
Agen was the centre and to which the modern department of Lot- 
et-Garonne nearly corresponds. In ancient Gaul it was the coun- 
try of the Nitiobriges, then a Gallo-Roman civitas (the 4 th- 
century Civitas Agennensium) whose limits became those of the 
diocese of Agen. Having in general shared the fortunes of Aqui- 
taine during the Merovingian and Carolingian periods, Agenais 
next became an hereditary countship ; but from the middle of the 
10th century it was part of the demesne of the counts of Bordeaux, 
dukes of Gascony; consequently in 1032 it fell to the counts of 
Poitiers when they inherited Gascony. The marriage of Eleanor 
of Aquitaine with Henry Plantagenet in 1152 brought it under 
England; but when Richard I married his sister Joan to Raymund 
VI, count of Toulouse, in 1196 Agenais formed part of her dowry, 
although remaining in the vassalage of Gascony. In 1249, with 
the other estates of Raymund VII, it lapsed to Alphonse of 
Poitiers, his son-in-law and the brother of Louis IX; but in 1259, 
by the treaty of Paris, Louis IX promised that if Alphonse and 
his wife Jeanne died childless their demesnes in Agenais would 
return to the king of England. When Jeanne did die childless in 
1271, Philip III had the country occupied; but Edward I pro- 
tested and it was restored to England by the treaty of Amiens in 
1279. Yet the king of France claimed direct overlordship on a 
number of places, and the dispute over one of them (Saint-Sardos) 
brought a renewal of the war between France and England under 
Charles IV. During the Hundred Years’ War Agenais was sev- 
eral times taken and retaken, until the final retreat of the English 
in 1441 left it under the French. It was for a time an appanage 
of Louis XI’s brother Charles of Berry (1469-1472) and of 
Margaret of Valois (first wife of Henry IV), on whose death 
in 1615 it was reunited to the crown. Thenceforth Agenais was 
no more than an administration term. At the end of the ancien 
regime Agenais was a senechaussee , incorporated in the gou- 
vernement of Guienne and the intendance of Bordeaux. Since the 
late middle ages at least, Agenais has been a rich agricultural 
country, subject however to alternating phases of depopulation 
and immigration. 

Bibliography.— J. Andrieu, Histoire de V Agenais , 2 vol. (Paris, 
1893), Bibliographic g&n&rale de V Agenais, 3 vol. (Paris, 1886-91) ; 
P. Deffontaines, Les Hommes et lews travaux dans les pays de la 
Moyenne Garonne (Lille, 1932); Histoire de V Agenais, issued by the 
Societe des Sciences, Lettres et Arts d’Agen (1943). (F. Ct.) 

AGENT : see Principal and Agent. 

AGENT-GENERAL, the term given to the representatives 
in England of certain of the self-governing British colonies. They 
are appointed, and their expenses and salaries provided, by the 
governments of the colonies they represent. Their duties are to 
look after the political and economic interests of their colonies in 
London, to assist in all financial and commercial matters in which 
their colonies may be concerned, and to make known the products 
of their colonies. Those colonies which are not under responsible 
government are represented in London by crown agents. 

AGENTS IN BUSINESS. An agent in the most general 
sense is any person who transacts business for another without 
being a direct employee, and in the majority of cases his func- 
tion is to assist a principal in the purchase, sale or distribu- 
tion of goods for a remuneration which usually takes the form of 
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a commission on the price obtained It is a term very loosely 
applied. Assistance may be rendered to principals irrespective 
of the commercial undertakings in which they are engaged Con- 
signment agents and credit inquiry agents are examples of this 
category as compared with factors or brokers who operate contin- 
uously for principals in particular industries and with manufac- 
turers’ agents who are more particularly associated with special 
lines of goods There is an Intermediate class of agents not di- 
rectly concerned with the sale of goods and therefore not remu- 
nerated on a commission basis but who are of vital importance to 
the producer and manufacturer, the two most important being 
(a) advertising agents, whose function is to promote the com- 
mercial activity which is the beginning and the end of every 
undertaking, and (h) patent agents whose services are needed in 
most cases before manufacture can be commenced and who are 
also in a position to introduce their clients to the agents best 
qualified to market the product. 

Manufacturers 5 Agents. — In the early stages of a manufactur- 
ing business when problems of production absorb the energies of 
the proprietor he is frequently glad to be relieved of all market- 
ing problems by handing over the entire output to be disposed 
of by one or more manufacturers’ agents on the commission 
basis which maintains this important section of the trading com- 
munity The method usually adopted is to sell by sample, the 
principal making arrangements for delivery and collecting ac- 
counts. But some manufacturers’ agents operate on a much 
larger scale, especially in the textile industry, maintaining ware- 
houses, stock rooms and administrative departments. The inti- 
mate knowledge possessed by the manufacturers’ agent of the 
various requirements of the public is of great value to the princi- 
pal; so much is this the case that the advisory services of the 
agent may be vital to the success of the undertaking and his 
influence on the policy of the business as powerful as if he were 
a partner. An agent of this standing is invariably consulted before 
new lines are introduced and he periodically brings forward sug- 
gestions calculated to increase trade which will bring him in- 
creased commission and the principal increased turnover. 

Factors. — The tendency of modern business is to shorten the 
chain between producer and consumer, the chief forces operat- 
ing being the extension of advertising in all directions, the growth 
of consumer co-operation and the increase in competiricn which 
leads to producer co-operation and the formation of trusts or 
buying groups. The effect on the manufacturers’ agent is for him 
to accept greater personal responsibilities and virtually to take 
over the functions of a factor who, while his remuneration is 
also on a commission basis, is much more independent of his 
principal than is the manufacturers’ agent. Invariably the factor 
has possession of the goods of the principal; he is generally able 
to get a better price and sells the goods as though they were his 
own, leaving the buyer no clue to identity. He also frequently 
acts as banker for his principal, owing to the necessity of his 
carrying a large stock for disposal in anticipation of increased de- 
mand. It is in his interests to induce the manufacturer to produce 
on a larger scale at a lower cost than if the production were small, 
and this is done by his relieving the manufacturer of the necessity 
of recouping the expenditure of production with a- quick sale. 
The factor is a large-scale operator in a number of industries, prod- 
uce, textile, grain, hide, etc., and like the manufacturers’ agent 
is continually exposed to the pressure of the forces making for 
a shorter chain between producer and consumer. The tendency 
is for him to discharge other marketing functions, to buy manu- 
facturing businesses and do the work of a wholesale merchant. 

Brokers — A broker is an intermediary whose function is simply 
to buy or sell on behalf of a client, and who does not have posses- 
sion of the goods dealt with. He is present at all exchanges where 
produce is disposed of and business arranged. He has a special- 
ized knowledge of particular classes of goods, their sources of 
supply and the avenues of marketing. His duties are of a personal 
character, only a small establishment being required as his busi- 
ness is carried on by negotiation at the exchange and In the offices 
of clients. In the produce market brokers are indispensable — 
they study the crop reports, watch cargoes, take samples, collect 


statistics and furnish market reports. Pressure of competition 
and the shortening of the producer-consumer chain impels the 
broker to buy and sell on his own account. 

(See Advertising Agent; Broker.) ^ (A. B. C.) 

AGENTS OF .? TCT_GT\ in economics, a term used 
to describe the factors which combine m the production of wealth, 
as land, labour (qq.v ), capital and organization. (See Agricul- 
tural Economics; Capital and Interest; Economics; En- 
trepreneur.) 

AG E 3 AT 7 E EE, a Rhodian sculptor who is mentioned by 
Pliny (Nat. Hist , 'xxxvi, 37) as author (with Polydorus and 
Athenodorus) of the group of the Laocoon Inscriptions found 
at Lindus in Rhodes date Agesander and Athenodorus to the 
pcriof 4.2-21 *> C 

AGESILAUS II, king of Sparta, of the Eurypontid family, 
was the son of Archidamus II and Eupolia, and the younger step- 
brother of Agis, whom he succeeded about 401 b c Agis had, in- 
deed, a son Leotychides, but he was set aside as illegitimate, cur- 
rent rumour rerr es-mlmg him as the son of Alcibiades. 
Agesilaus’ success was largely caused by Lysander, who hoped to 
And in him a willing tool for the furtherance of his political designs. 
In this hope, however, he was disappointed, and the increasing 
power of Agesilaus soon led to Lysander’s downfall In 396 
Agesilaus was sent to Asia with a force of 2,000 neodamodes (en- 
franchised helots) and 6,000 allies to secure the Greek cities 
against a Persian attack. On the eve of sailing from Aulis he at- 
tempted to offer a sacrifice, as Agamemnon had done before the 
Trojan expedition, but the Thebans intervened to prevent it, an 
insult for which he never forgave them. On his arrival at Ephesus 
a three-months’ truce was concluded with Tissaphernes, the satrap 
of Lydia and Caria, but negotiations conducted during that time 
proved fruitless, and on its termination Agesilaus raided Phrygia, 
where he easily won immense booty since Tissaphernes had con- 
centrated his troops in Caria. After spending the winter in or- 
ganizing a cavalry force, he made a successful incursion into Lydia 
in the spring of 395. Tithraustes was thereupon sent to replace 
Tissaphernes, who paid with his life for his continued failure 

An armistice was concluded between Tithraustes and Agesilaus, 
who left the southern satrapy and again invaded Phrygia, which 
he ravaged until the following spring. 

He then came to an agreement with the satrap Pharnabazus and 
once more turned southward. It was said that he was planning a 
campaign in the interior, or even an attack on Artaxerxes himself, 
when he was recalled to Greece because of the war between Sparta 
and the combined forces of Athens, Thebes, Corinth, Argos and 
several minor states. A rapid march through Thrace and Mace- 
donia brought him to Thessaly, where he repulsed the Thessalian 
cavalry which tried to impede him. Reinforced by Phocian and 
Orchomenian troops and a Spartan army, he met the confederate 
forces at Coronea in Boeotia, and in a hotly contested battle was 
technically victorious, but the success was a barren one and he had 
to retire by way of Delphi to the Peloponnese. Shortly before 
this battle the Spartan navy, of which he had received the supreme 
command, was totally defeated off Cnidus by a powerful Persian 
fleet under Conon and Pharnabazus. 

Agesilaus took a leading part in the Corinthian War, making 
successful expeditions into Corinthian territory, and capturing 
Lechaeum. But the destruction of a mora by Iphicrates neutral- 
ized these successes, and Agesilaus returned to Sparta. In 387 
the Peace of Antalcidas (q.v.), which was warmly supported by 
Agesilaus, put an end to hostilities. When war broke out afresh 
with Thebes the king twice invaded Boeotia (378, 377)' and it 
was on his advice + that Cleombrotus marched against Thebes in 
371. Cleombrotus was defeated at Leuctra and the Spartan 
supremacy overthrown. In 370 Agesilaus tried to restore Spartan 
prestige by invading Mantinean territory and his heroism saved 
Sparta when Epaminondas penetrated Laconia that same year, 
and again in 362 when he all but succeeded in seizing the city. 
Sparta stood aloof from the general peace of 362 hoping to 
recover its supremacy. In order to gain money for the war 
Agesilaus had supported the revolted satrkps; in 361 he went to 
Egypt at the head of a mercenary force to aid Tachos against 
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Persia, and died, at the age of 84, on his way home. 

Agesilaus was a small man, somewhat lame from birth. He was 
a successful leader in guerilla warfare, alert and quick, yet cau- 
tious, and his bravery was unquestioned. He lived in' the most 
frugal style and enriched the state and his friends with the 
spoils of his campaigns, returning himself as poor as he had set 
forth He was sincerely patriotic, but the worst trait in his 
character was his implacable hatred of Thebes, which led to the 
battle of Leuctra and Sparta’s fall from supremacy 

Bibliography Lives of Agesilaus by Xenophon (the panegyric of a 
friend), Cornelius Nepos and Plutarch, Xenophon’s Hellenica and 
iJioaorus xiv, xv Among modern authorities, besides the general 
histones of Greece, J C. F. Manso, Sparta , iii, 39 ff (1S00-05) > G F 
ideitzberg, Das Leben des Komgs Agestlaos II von Sparta (1836) ; 
Buttmann, Agesilaus Sokn des Arckidamns (1872) ; C Haupt, Agesilaus 
m Asien (1874) ; E von Stem, Geschichte der spartanischen und the - 
bamschen Hegemonie (1S84) 

AGGLOMERATE* the term applied to coarse fragmental 
rocks produced by explosive volcanic eruptions, and consisting 
mainly of rounded or subangular bombs, at least partly plastic 
when erupted, that lie in a matrix of tuff and are found within or 
near volcanic pipes. Volcanic breccias differ from agglomerates 
in the angularity of the fragments, which are erupted in a solid 
condition. (h. Ws.) 

AGGLUTINATION* a term used technically in philology 
for the method of word formation by which two significant words 
or roots are joined together in a single word to express a com- 
bination of the two meanings each of which retains its force 
(Lat ad. and glutinare , lit. to fasten together with glue) This 
juxtaposition or conjoining of roots is characteristic of languages 
such as the Turkish and Japanese, which are therefore known as 
agglutinative, as opposed to others, known genencally as in- 
flexional, in which differences of termination or combinations in 
which all separate identity disappears are predominant. 

The term was also formerly used by associationist philosophers 
for those mental associations which were regarded as peculiarly 
close. W. Wundt applies this term to those simplest cases of 
apperceptive synthesis in which the simpler ideas composing the 
complex idea retain their independence — as, for instance, in the 
idea expressed by “church-steeple.” (X.) 

In medicine, the holding together of wound edges as a part of 
the process of early healing is called agglutination, as is the clump- 
ing of bacteria, organisms or cells in some fluid medium either 
natural or artificial. It is believed to be caused by more or less 
specific substances called agglutinins. The reaction may be seen 
under a microscope or with the naked eye in some cases. This 
phenomenon is utilized to determine the existence of a disease 
such as typhoid fever and also to decide whether or not a specific 
blood is a safe one for transfusion. (F L. A.) 

AGGRAVATION (Lat. ad, “increasing,” gravis , “heavy”), 
the making anything graver or more serious; also used as synony- 
mous with “irritation.” In the canon law “aggravation” was a 
form of ecclesiastical censure, threatening excommunication after 
three disregarded admonitions. 

AGGREGATE* a term used in building and construction to 
designate the material with which cement, lime, gypsum or other 
adhesive material, such as bitumen, is mixed to form a concrete 
or mortar (q.v.). The most common aggregates are sand, crushed 
or broken stone, gravel or pebbles, broken blast-furnace slag, 
boiler ashes or clinker, burned shale and burned clay. The pur- 
pose of the aggregate is to provide volume, freedom from change 
in volume, and resistance to wear or erosion and other desired 
physical properties, in the finished product. 

Aggregates are divided into two general classes commonly 
known as fine aggregate and coarse aggregate. The fine aggregate 
is generally sand, crushed stone or crushed slag screenings; the 
coarse aggregate is gravel (pebbles), fragments of broken stone, 
slag and the other substances above mentioned. The dividing 
line between fine and coarse aggregate is usually a ^~in. screen 
opening, sometimes a J-in. opening. Aggregates are mixed with 
the cement or binding material in proportions varying from one 
part of cementing material to one part of fine aggregate for a 
“rich” mortar to one part of cement to nine or ten parts of mixed 
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fine and coarse aggregates for a “lean” conciete. The theory upon 
which such mixtures are proportioned is that there shall be suf- 
ficient cementing material to coat all of the particles in the fine ag- 
gregate, and that there shall be sufficient mortar so produced to fill 
all the voids in the coarse aggregate. The ideal concrete would 
consist of closely packed fragments of crushed stone, slag or 
pebbles in which all the fragments are coated with mortar, and all 
the voids between the coarser fragments filled with mortar. 
Under actual conditions in construction work there is practically 
always an excess of mortar Nearly ail natural sands require wash- 
ing or rinsing to remove loam, clay, organic material, etc. A grad- 
ual variation in size from about 50 mesh (50 openings per linear 
inch) to i-in. mesh is desirable for the strongest mortar or con- 
crete The preparation of commercial fine aggregate therefore 
often requires artificial grading or mixing of the various sizes. This 
is usually accomplished by hydraulic separation of the undesirable 
fine sizes, which usually are in excess. For coarse aggregate any 
hard, tough, durable rock may be crushed, screened and graded 
The common commercial sizes vary from J in to 3-J in. in largest 
dimension The most desirable rocks for general construction pur- 
poses are basalt, commonly called trap, and fairly pure limestone. 
Such rocks are not only durable but fire-resisting. Specification re- 
quirements include cleanliness (maximum limits of extraneous 
impurities), limiting percentages of vanous sizes, soundness 
(freezing and thawing tests, for example), sometimes mineralogi- 
cal composition (designed to ensure soundness). 

In this age of concrete construction and road building the busi- 
ness of supplying aggregates for construction work has grown to 
large proportions. In the U S. alone production amounts to ap- 
proximately 300,000,000 tons per annum, valued roughly at $300,- 
000,000, requiring an investment of about $500,000,000 in wash- 
ing, screening and crushing equipment and accessory machinery 
for mining and conveying the raw and finished materials. 

Bibliography —American Institute of Mining and MeLJlurglcal 
Engineers, Industrial Minerals and Rocks (1937). (b C X ; 

^ AGGREGATES* THEORY OF. An aggregate may be de- 
fined as a collection of objects of some kind or other. In mathe- 
matics the objects making up an aggregate are usually mental 
objects; ie concepts or ideas. However, material objects may 
also be used to constitute an aggregate. Other synonyms for ag- 
gregate are : class, set, domain, totality. In this article these words 
will be used interchangeably. Writers on mathematics sometimes 
make special distinctions between them for special purposes. 

The theory of aggregates was developed enthusiastically by 
Georg Cantor and other mathematicians in the latter part of the 
19th century, but the uncritical use of its concepts and methods 
soon led to logical contradictions. Workers in mathematical logic 
made a variety of attempts to set up rules which would prevent 
these contradictions, but no general agreement as lo a desirable 
method was reached. However, contradictions are not met in 
the uses to which the theory of classes is actually put in mathe- 
matics. 

. -Determination of an Aggregate.— The fundamental rela- 
tion in the theory of classes is that of class membership. This may 
be taken as an undefined relation, whose meaning is understood 
from the way in which it is used. The symbol xeA is frequently 
used to state that an object x is a member of a class A . A class 
is well-defined when a workable criterion is given for telling what 
objects are members of it. Thus, a class may be determined by 
a suitably stated property or a suitably worddd “propositional 
form,” or in some cases by simply pointing out its members. The 
class of all people who have blue eyes is not well-defined for 
mathematical purposes, first, because it may sometimes be dif- 
ficult to determine whether a person’s eyes are blue or gray, and 
second, because people are continually being bom and dying.* On 
the other hand, the class of all integers greater than 10 and less 
than 100 is a mathematically well-determined class. 

Operations on Aggregates.— A class A is said to be a subset 
of a class B in case every member of A is also a member of B. 
This relation of class inclusion is indicated by the notation A<ZB, 
which is read U A is a subset of “A is included in B,” or “ A is 
contained in B” Let U denote a fixed class, and denote sub- 
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classes of U by the letters, . 4 , B, C , ... . The fundamental opera- 
tions on classes are: logical addition, logical multiplication and 
logical subtraction. The sum A A- B of two classes (also called the 
union of A and B) is the class consisting of all the members of A or 
B or both. The product AB of two classes (also called the inter- 
section of A and B) is the class consisting of all the objects which 
are simultaneously members of both A and B. The difference 
A~B consists of all the objects which are members of A but not 
members of B The special difference U— B is called the comple- 
ment of B, and denoted by cB. The operations of logical addition 
and logical multiplication may clearly be applied to any number 
of classes and even to an infinite collection of classes. In order 
that the operations of logical multiplication and logical subtrac- 
tion may always be carried out, a special class, called the null 
class, and having no members, is introduced by agreement. If 
A CB , then A—B is the null class. The null class behaves with 
respect to logical addition and multiplication much as o does in 
ordinary algebra. Logical addition and multiplication obey the as- 
sociative, commutative and distributive laws of ordinary algebra, 
and also the new distributive law: AA-BC—(AArB)(A-\-C). 
But logical subtraction does not behave like ordinary subtraction, 
since (A-f-B) — C is not always equal to A+iB—C) . Also 
(A—B)(A — C) = A — (B+C) Another important operation on 
two classes A and B is the Cartesian product AxB, which is de- 
fined as the aggregate of all pairs (x, y) of which the first element 
x is a member of A , and the second element y is a member of B. 
This kind of product is named after the French mathematician 
Rene Descartes In his analytic geometry the points of a plane 
are represented by pairs of numbers (x, y), where the numbers 
x and y represent distances measured respectively along two inter- 
secting lines in the plane. The Cartesian product is not com- 
mutative, but it is distributive with respect to logical addition, and 
also with respect to logical multiplication, that is, (A-j-B)xC- 
( AXC) + (BXC ), (AB) XC-(AxC) (BXC). 

Finite and Infinite Aggregates. — An important distinction 
is that between finite and infinite aggregates This distinction is 
defined logically, by means of the notion of one-to-one correspond- 
ence. An aggregate A is said to be in one-to-one correspondence 
with an aggregate B when each element a of A is paired with one 
and only one element b of B, and vice versa. If for every possible 
one-to-one correspondence between A and a subset B of A it is 
true that B is the whole of A, then A is said to be finite. But if 
there is a one-to-one correspondence between A and a proper part 
B of Ay then A is said to be infinite. The size of aggregates is 
compared by means of this notion of one-to-one correspondence, 
and this leads to the notion of number (q v.). The numbers as- 
sociated with infinite classes by means of this notion of one-to-one 
correspondence are called transfinite cardinal numbers. ( See also 
Infinity and the Infinite.) The numbers associated with 
finite classes are called natural numbers. If an aggregate A can 
be put into one-to-one correspondence* with the set of all the 
natural numbers, it is said to be countably infinite. The cardinal 
number of countably infinite aggregates is usually denoted by No . 
It Is the smallest infinite cardinal. 

Theory of Aggregates in Mathematics. — The theory of ag- 
gregates is fundamental for all of mathematics. Many of the 
branches of mathematics are characterized to some extent by the 
special structure or properties assumed for the aggregates con- 
sidered in them. For example, part of algebra is concerned with 
aggregates whose elements are numbers, and with the operations 
of addition, multiplication, etc,, performed on those elements. 
Geometry is concerned with aggregates whose elements may be 
called points, and with operations of motion, projection, deforma- 
tion, etc , and relations of congruence, distance, etc. Aggregates 
in geometry are frequently called point sets. (See Topology; 
Point Set?.; 

One of the basic notions in mathematics is that of ordered ag- 
gregates. A class A is said to be ordered if a relation of precedence 
is set up between pairs of elements of A, with the following prop- 
erties ( 1) if x and y are distinct element* of .4, then x<y (read 
u x precede* y") or y <x; ^2) if x<v andy<3 then x<z; (3) no 
two oj x-y, x<y, y<x can hold simultaneously In case the 


ordering in A is such that every subclass B of A has a first element 
x 0j that is, x 0 precedes every other element of B, then A is said to 
be well-ordered. Every ordering of a finite class is a well-ordering 
but this is no longer true for infinite classes For example, the 
natural numbers in their usual order form a well-ordered class, but 
if the order is reversed it is no longer a well-ordering of the class 
Bibliograt-y — C com Car. tor, Contributions to the Founding oj the 
Theory of ( A", b \ ' trans by Philip E, B. Jourdain (1941) ; 

J. E. Littlewood, The Elements of the Theory of Real Functions 
(1926) ; E. W Hobson, The Theory of Functions oj a Real Variable , 
vol. 1 (1927). (L M. G ) 

AGGREGATION, in physics, a collective term for the 
forms or states in which matter exists. Three primary “states of 
aggregation’' are recognized — gaseous, liquid and solid. Gener- 
ally, if a solid is heated to a certain temperature, it melts or fuses, 
assuming the liquid condition (see Fusion); if the heating is 
continued the liquid boils and becomes a vapour (see Vapori- 
zation). On the other hand, if a gas is sufficiently cooled and 
compressed, it liquefies; this transition is treated theoretically in 
the article Liquefaction of Gases 
AGGTELEK, a village in northern Hungary in that portion 
of the county of Gomor that remained in 1918 within Hungarian 
rule. Although small (pop. 648), it is world-renowned for its re- 
markable limestone grotto, the Aggtelek or Baradla cavern one 
of the largest of its kind in Europe. It is composed of a labyrinth 
of passages and halls of various sizes, the total length, including 
its ramifications, exceeding 5 mi. A stream traverses the caves, 
which are rich in fantastic stalactite forms. 

AGINCOURT (Azincourt), a village of northern France in 
the department of Pas de Calais, 14 mi N.W. of St. Pol by road, 
famous on account of the victory, on Oct. 25, 1415, of Henry V 
of England over the French. The battle was fought in the defile 
formed by the wood of Agincourt and that of Tramecourt, at the 
northern exit of which the army under Charles d’Albret, constable 
of France, had placed itself so as to bar the way against the Eng- 
lish forces which, after the capture of Harfleur, had set out to 
march through Picardy to Calais. Torrential rains hindered the 
English in crossing the Somme, and the delay allowed the French 
to concentrate in overwhelming numbers — d’Albret, indeed, re- 
fused to avail himself of the offer of 6,000 crossbowmen of the 
Paris citizen militia. Worse still, the English became so short of 
supplies that had the French but been content to block the path 
without risking an attack, hunger would have brought them the 
victory. The night of Oct. 24 was spent by the two armies on the 
ground, and the English had but little shelter from the heavy 
rain. Early on the 25th, St. Crispin’s day, Henry arrayed his 
little army (about 1,000 men-at-arms, 6,000 archers, and a few 
thousands of other foot). It is probable that the usual three 
“battles” were drawn up in line, each with its archers on the 
flanks and the dismounted men-at-arms in the centre ; the archers 
being thrown forward in wedge-shaped salients, almost exactly 
as at Crecy (q.v.). The French, on the other hand, were drawn 
up in three lines, each line formed in deep masses. They were 
at least four times more numerous than the English, but re- 
stricted by the nature of the ground to the same narrow front 
1,100 yd., they were unable to use their full weight (cf. Ban- 
nockburn) ; further, the deep mud prevented their artillery from 
taking part, and the crossbowmen were as usual relegated to the 
rear of the knights and men-at-arms. All were dismounted save a 
few knights and men-at-arms on the flanks, who were intended 
to charge the archers of the enemy. For three hours after sunrise 
there was no fighting; then Henry, finding that the French would 
not advance, moved his army farther into the defile. The archers 
fixed the pointed stakes, which they carried to ward off cavalry 
charges, and opened the engagement with flights of arrows. The 
chivalry" of France, undisciplined and too obtuse to have assim- 
ilated the lesson of Crecy and Poitiers, was quickly stung into 
action, and the French mounted men charged, but tbeir slow- 
moving horses made easy targets, soon shot down or driven back 
in confusion. The constable himself headed the leading line of 
dismounted men-at-arms ; weighted with their armour, and sink- 
ing deep into the mud with every step, they yet reached and 
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engaged the English men-at-arms; for a time the fighting was 
severe. The thin line of the defendeis was borne back and King 
Henry was almost beaten to the ground Bat at this moment the 
archers, taking their hafcchetSj swords or other weapons, pene- 
trated the gaps^ in the now disordered French, who could not 
move to cope with their unarmoured assailants, and were slaugh- 
tered or taken prisoners to a man. The second line of the French 
came on, only to be enguked in the melee; its leaders, like those of 
the first line, were killed or taken, and the commanders of the 
third sought and found their death in the battle, while their men 
rode off to safety The closing scene of the battle "was a half- 
hearted attack made by a body of fugitives, which led merely to 
the slaughter of the French prisoners, which was ordered by 
Henry because he had not enough men both to guard them and 
to meet the attack The slaughter ceased when the assailants 
drew oft The total loss of the English is slated at 13 men-at-arms 
(including the duke of York, grandson of Edward III ) and 
about 100 of the toot The French lost 5,000 of noble birth killed, 
including the constable, three dukes, five counts and 90 batons; 
1,000 more were taken prisoners, amongst them the duke of 
Orleans (the Charles d'Grleans of literature). The moral lesson 
of the battle was the incapacity of a military caste to learn Horn 
experience, and to adapt their traditions intelligently to new 
needs. The material lesson was that armour stultified its own 
purpose when it fettered mobility The 15th-century soldier 
pinned his faith as obstinately on an increasing weight of armour 
as the 19th-century soldier on an increasing weight of numbers 

See Sir Hank Nicolas, Battle 0} Agincoun ; Fortescue, Rhtory of the 
British Army , vol. 1.; and H. B. George, Battles of English History; 
Oman, History of the Art of War in the Middle Ages , vol. li. 379-386. 

AGIO, a term used in commerce in three connections. 

(a) The variations from fixed pars or rates of exchange in the 
currencies of different countries For example, in most of rhe gold- 
standard countries, the standard coin is kept up to a uniform point 
of fineness, and so bears a constant relation to coins of other 
countries in a similar condition. This is what is known as the 
mint par of exchange. The balance of trade between the various 
countries is the factor determining the rate of exchange Should 
the balance of trade be against England, money must be remitted 
to France as payment for the indebtedness. But owing to the cost 
for the transmission of specie there will be a demand for bills as 
a cheaper and more expeditious method of sending money, and it 
therefore will be necessary to pay a premium for it, called the agio. 

(b) The term is also used to denote the difference in exchange 
between two currencies in the same country; where silver coinage 
is the legal tender, agio is sometimes allowed for payment in the 
more convenient form of gold, or where the paper currency of a 
country is reduced below the bullion which it professes to repre- 
sent, an agio is payable on the appreciated currency. 

(c) Lastly, in some states the coinage is so debased, owing to 
the wear of circulation, that the real is greatly reduced below the 
nominal value. Supposing that this reduction amounts to 5%, then 
if 100 sovereigns were offered as payment of a debt in England 
while such sovereigns were current there at their nominal value, 
they would be received as just payment ; but if they were offered 
as payment of the same amount of debt in a foreign state, they 
would be received only at their intrinsic value of £95, the addi- 
tional £5 constituting the agio. Where the state keeps its coinage 
up to a standard value no agio is required. (See Balance of 
Trade.) 

AGIRA (formerly San Filippo d’Argiro), town in the province 
of Enna, Sicily, with a railway station 4% mL to the south; 
35 mi. W. of Catania. Pop. (1901) 17,738; (1936-) 14,411 (town), 
* 5,350 (commune), Agyrion , an ancient Sicel city, w f as ruled 
by tyrants, one of whom, Agyris, was contemporary of Dionysius 
I., and with him successfully resisted the Carthaginians in 
392 b.c. Agyrion was not colonized by the Greeks until Time- 
leon drove out the last tyrant in 339 b.c. 

AGIS 4 the name of four Spartan kings: 

(1) Son of Eurysthenes, founder of the royal house of the 
Agiadae (Pausanias iii 2. 1). His genealogy was traced back 
to Heracles '(Herodotus vii. 204), and he belongs rather to 
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mythology than to history. Tradition ascribed to him the cap- 
ture of Helos, and the institution of the class of serfs called 
Helots (gu.)* See Ephorus ap Strabo, viii. p 3&S- 

(2) Agis I, son of Archidamus II, Eurj'pcntid, succeeded 
bis father, probably in 427 bc, and from his first invasion of 
Attica in 425 down to the dose of the Peloponnesian War was 
the chief leader of the Spartan operations on land After the 
conclusion of the peace of Nicias (421 b c ) he marched against 
the Argivcs m defence of Epidaurus, and after skilful manoeuvring 
surrounded the Argive army, and seemed to have victor within 
his grasp when he unaccountably concluded a four months’ truce 
and withdrew his forces The Spartans were indignant, and 
when the Argives and their allies broke the truce Agis escaped 
hadng his house razed and a fine of 100,000 drachmae imposed 
only by promising to atone for his error by a signal victory 
This promise he fulfilled by routing the forces of the Argive con- 
federacy at the battle of Mantinea (418) In the winter 417—416 
a further expedition to Argos resulted in the destruction of the 
half-finished Long Walls and the capture of Hysiae. In 413, on 
the suggestion of Akibiades, he fortified Decelea in Attica, where 
he remained directing operations until, after the battle of 
Aegospotami (405), he took the leading part in the blockade of 
Athens, winch w r as ended in the spring of 404 by the surrender 
of the city Subsequently he invaded and ravaged Elis He 
fell ill on his return from Delphi, where he had gone to dedicate 
a tithe of the spoils, and died at Sparta, probably in 401. 

Bibliography. — See Thuc. 111. 89, iv. 2. 6, v., vii 19. 27, viii.; 
Xenophon, Hellemca , i. 1, 11. 2. 3, in. 2. 3; Diodorus xii. 35, xiu. 72, 
73, 107; Pausanias 111. 8. 3-S; Plutarch, Lysander ix. 14 22, Alcibiades 
23 25, Lycurgus 12, Agesdaus 1. 3, de Tranquill. Anim. 6. ( See 
Peloponnesian War.) 

(3) Acts II, son of Archidamus III, of the Eurypontid line, 
succeeded his father in 33S b.c , on the very day of the battle of 
Chaeronea. During Alexander’s Asiatic campaign he revolted 
against Macedonia (333 bc) and, with the aid of Persian money 
and ships and a force of 8,000 Greek mercenaries, gained con- 
siderable successes in Crete. In the Peloponnese he routed a 
force under Corragus and, although Athens held aloof, he was 
joined by Elis, Achaea (except Pellene) and Arcadia, with the 
exception of Megalopolis, which the allies besieged. Antipater 
marched rapidly to its relief at the head of a large army, and 
the allied force was defeated after a desperate struggle (331) and 
Agis was slain. 

Bibliography. — See Pausanias iii. 10 5; Diodorus xvii. 48, 62, 63; 
Justin xii. 1 , Quintus Curtius iv , i, 39, vi., 1 ; Arrian, Anabasis, ii. 13. 

(4) Agis III , son of Eudamidas II , of the Eurypontid family, 
succeeded his father, probably in 245 bc., in his vca“ at a 
time when the unequal distribution of land and "tc'D an,, the 
diminution in the number of full citizens threatened to ruin 
Sparta. He determined to restore the traditional institutions of 
Lycurgus. Lysander as ephor proposed on behalf of Agis that 
all debts should be cancelled and that Laconia should be divided 
into 19,500 lots, of which 4,500 should be given to Spartiates, 
whose number was to be recruited from the best of the perioeci 
and foreigners, and the remaining 15,000 to perioeci who could 
bear arms The abolition of debts was carried into effect, but 
the land distribution was put off on various pretexts by Agesilaus, 
the king’s unde, who wished to preserve his estates. At this 
point Aratus appealed to Sparta to help the Achaeans in repelling 
an expected Aetolian attack, and Agis was sent to the Isthmus 
at the head of an army. During his absence his enemies gained 
the upper hand, and on his return Agis, after a mock trial, was 
strangled in prison, his mother and grandmother sharing the 
same fate (241), 

See Plutarch’s biography. Pausanias’ accounts (ii. 8. 5, vii. 7. 3, 
viii. 10. 5-8, 27. 13) of his attack on Megalopolis, his seizure of Pellene 
and his death at Mantinea fighting against the Arcadians. Achaeans 
and Slovenians are without foundation (J. C. F Manso. Sparta . m. 
2. 123-127, 1800-05). See 'also Manso, op. cit iii. I 276-302; B N:ese. 
Geschichte der griechischen und makedomschen Staaten. ii. 209-303 
(1884). 

AGISTMENT. To “agist” is, in law, to take cattle to graze, 
for a remuneration. The word is derived through O. Fr. from. 
Lat. iacere, to lie. “Agistment,” in the first instance, referred 
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more particularly to the proceeds of pasturage in the king’s 
forests, but now means either ( a ) the contract for taking in and 
feeding horses or other cattle on pasture-land, for the consider- 
ation of a "weekly payment of money, or ( b ) the profit derived 
from such pasturing. Agistment is a contract of bailment, and 
the bailee is bound to take reasonable care of the animals en- 
trusted to him; he is responsible for damages and injury which 
result from ordinary casualties, if it be proved that such might 
have been prevented by the exercise of reasonable care. 

There is no lien on the cattle for the price of the agistment, 
unless by express agreement. Under the Agricultural Holdings 
Act, 1883, agisted cattle cannot be distrained on for rent if there 
be other sufficient distress to be found, and if such other distress 
be not found, and the cattle be distrained, the owner may redeem 
them on paying the price of their agistment. 

AGITATION, THERMAL, the motion of the molecules, 
within a body, which they possess by virtue of their absolute tem- 
perature. ( See Kinetic Theory of Matter; Thermody- 
namics.) 

AGITATO (ItaL), a musical term implying that the compo- 
sition or passage so marked is to be played in a restless, agitated 
manner, a rapid tempo being usually indicated at the same time 
by the accompanying time-direction, e.g , presto agitato , 

AGITATORS or Adjutators, the name given to representa- 
tives elected in 1647 by the different regiments of the English 
parliamentary army. Early in 1647 the Long Parliament wished 
either to disband many of the regiments or to send them to 
Ireland. The soldiers, whose pay was largely in arrear, refused 
to accept either alternative, and eight of the cavalry regiments 
elected agitators, called at first commissioners, who laid their 
grievances before the three generals, and whose letter was read 
in the House of Commons on April 30, 1647. The other regiments 
followed the example of the cavalry, and after a temporary con- 
ciliation Parliament decided to disband the army on June 1. The 
agitators determined to resist; a mutiny occurred in one regiment 
and the attempt at disbandment collapsed. There followed the 
seizure of the king by Cornet Joyce, Cromwell’s definite adherence 
to the policy of the army, the signing of the manifestos, a Humble 
Representation and a Solemn Engagement , and the establishment 
of the army council composed of officers and agitators. The 
agitators finally demanded a march towards London and the 
“purging” of the House of Commons. Subsequent events are 
part of the general history of England. Gradually the agitators 
ceased to exist, but many of their Ideas were adopted by the 
Levellers (q.v.) } who may perhaps be regarded as their successors. 

See S. R. Gardiner, History of the Great Civil War , vols. iii. and iv» 

(1905)- 

AGNANO, LAGO DI, a crater lake, 5 m. W. of Naples, 
Italy; 4 m. in circumference, not mentioned in antiquity, probably 
formed in the Middle Ages, drained in 1866. It has a large 
modern thermal establishment with springs, natural sulphurous 
vapour baths and a grotto with constant exudation of warm car- 
bonic-acid gas from the floor. There are extensive Roman re- 
mains (V. Macchioro, Monumenti dei Lincei, xxi. p. 225. sqq., 
iqji). On the north side of the crater is a racecourse. 

AGNATES, in Roman law, persons related through males 
only, as opposed to cognates. Agnation was founded on the idea 
of the family held together by the patria potestas ; cognatio in- 
volves simply the modem idea of kindred. 

AGNES* SAINT* a virgin martyr of the Catholic Church. 
The legend of St. Agnes is that she was a Roman maid, by birth 
a Christian, who suffered martyrdom at the age of 13, during the 
reign of the emperor Diocletian, on Jan 21, 304. The prefect 
Sempronius wished her to marry his son, and on her refusal 
condemned her to be outraged before her execution, but her 
honour was miraculously preserved. When led out to die she was 
tied to.a stake, but the faggots would not bum, whereupon the 
officer in charge of the troops drew his sword and struck off her 
head. St Agnes is the patron saint of young girls, who, in rural 
Gist nets* formerly indulged in all sorts of quaint country magic 
on St. Agnes’ Eve (Jan. 20-2 1) with a view to discovering their 
future husbands. I his superstition has been immortalized in 


Keats’s poem, “The Eve of St. Agnes.” St. Agnes’s bones are 
supposed to rest in the church of her name at Rome, originally 
built by Constantine a-- 4 Z7~"~d by Pope Honorius in the 7th 
century. Here on her 4 21) two lambs are specially 

blessed after pontifical high mass, and their woo! is later woven 
into nallK 

AG-NEK; MARIA GAETANA (1718-1799), .Italian 

mathematician, linguist and philosopher, was bom at Milan on 
May 16, 1718. She was an extremely precocious child. Her 
father was a professor of mathematics. Maria was only fourteen 
when she began to read a series of theses on philosophical ques- 
tions to the learned men of Bologna who met regularly in her 
father’s house ( see Brosse, Lettres sur VI talie ). Her family re- 
sisted her early desire to enter a convent, but from her 20th year 
onward she lived in complete seclusion at home, devoting hex self 
to the study of mathematics. When her father fell ill in 1752 
Pope Benedict XIV. appointed her to his chair in the university. 
But on his death in 1754 she became directress of the Hospice 
Trivulzio of the Blue Nuns at Milan, and eventually joined the 
sisterhood. She died on Jan. 9, 1799. Her principal work is Insti- 
tution* analitiche ad uso della gioventu italiana (2 vols., Milan 
1748; French trans. of vol. L, Paris 1775; complete Eng. trans by 
John Colson, 1801). 

Her sister, Maria Teresa Agnesi (1724-80), composed several 
cantatas, two pianoforte concertos and five operas. 

Bibliography. — See Antonio Francesco Frisi, Moge historique de 
Mademoiselle Agnesi , translated by Boulard (Paris, 1807) ; Milesi- 
Mojon, Vita di M. G. Agnesi (Milan, 1836) ; J. Boyer, “La Mathe- 
maticienne Agnesi/’ in the Revue Catholique des revues francaises et 
etrangbres (Paris, 1897). 

AGNES OF MERAN (d. 1201), queen of France, was the 
daughter of Bertold IV, duke of Meran in Tirol. In June 1196 
she married Philip II, king of France, who had repudiated Ingeborg 
of Denmark in 1193. The pope espoused the cause of Ingeborg 
and eventually put the kingdom under an interdict, whereupon 
Philip pretended to agree to a separation from Agnes. In fact, 
he did not turn her away, and Ingeborg was imprisoned. Agnes 
died in Aug. 1201. The pope legitimized her children by Philip. 

Bibliography. — H. F. Delaborde et al. (eds.), Recueil des actes de 
Philippe- Auguste, vol. 2 (Paris, 1943) ; Due de Levis-Mirepoix, Les 
Trots Femmes de Philippe- Auguste (Paris, 1947); E. Rossier, Sur les 
degres du trone (Lausanne, 1940) 

AGNEW, DAVID HAYES (1818-1892), U.S. surgeon, 
was born in Lancaster county, Pa., on Nov. 24, 1818. He grad- 
uated from the University of Pennsylvania in 1838, and became 
a lecturer at the Philadelphia School of Anatomy. He was ap- 
pointed surgeon at the Philadelphia hospital in 1854 a ^d was 
the founder of its pathological museum. For 26 years (1863-89) 
he was connected with the medical faculty of the University of 
Pennsylvania. 

From 1865 to 1884 — except for a brief interval — Agnew was a 
surgeon at the Pennsylvania hospital. During the American Civil 
War he was consulting surgeon in the Mower Army hospital, near 
Philadelphia, and acquired considerable reputation for his opera- 
tions in cases of gun-shot wounds. He attended as operating 
surgeon when Pres. James Garfield was fatally wounded by the 
bullet of an assassin in 1881. 

Agnew was the author of several works, the most important 
being The Principles and Practice of Surgery (1878-83), He 
died in Philadelphia on March 22, 1892. 

S **J&$ ery ’ G y necol °gy and Obstetrics, , pp. 293-299 (Feb. 1928). 

AGNI, the fire god of the Hindus, second only to Indra in 
the Vedic mythology of India. He is invoked as “priest of sacri- 
fice” in the firsf verse of the Rig-Veda, a‘nd, as messenger, be- 
tween gods and men, sacrifices to him are upborne to the deities. 
On earth his parents are the two sticks of the fire drill, and 
every day he is reborn an immortal, living among men and 
supreme director of religious rites and duties. His form is how- 
ever three-fold, fire on earth, lightning and the sun, and in art 
he is depicted as ruddy, with two faces, beneficent and malignant, 
three-legged (as in the fylfot, with seven arms). Later he was 
identified with Rudra (q.v.). In modern India he has no pro- 
fessed sect, but is invoked in many ceremonies, and specially 
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affected by Agnihotd Brahmans who perform the “fire sacrifice’' 

( agmhotra ). 

See A. A. MacdoneU, Vedic Mythology , and F. Was? T 
Epic Mythology {1897 and 1915) ; J. N. Farquhar, . 
r> '" 7 - literature of India and Mrs. Sinclair Stevenson, Rites of ike 

(1920). 

AGNI 9 inhabitants of the Gold Coast and the French Ivory 
Coast between the Fanti territory and the Cornoe river, south of 
the Abron ( q.v ) people. They are of the same origin and have the 
sarr. 2^ physical, social and linguistic characteristics as the Baule 

AG- AC*-- -ta-A a minority of adherents to the Monophysite 
movement who (contrary to the general tendency of that form 
of Christology) maintained that Christ as man was ignorant of 
many things (Mark xiii. 32; Luke ii. 25) (Gr. ayvoeo, “be igno- 
rant of”). The doctrine was condemned by Gregory the Great. 
(See Monophysites ) 

aG^Gu^-C-C-Y (the theory of ignorance). The term was 
used by J. F. Ferrier (Institutes of Metaphysics , 1854) as a set- 
off to Epistemology (theory of knowledge). The theory was in- 
tended to counter the sceptical contention that Absolute Being 
may be beyond human knowledge, that the human mind may be 
condemned to remain ignorant of it. Ferrier’s contention is that 
man cannot be said to be ignorant of what cannot be known ; he 
can only be said to be ignorant when he does not know what can 
be known On such lines Ferrier concludes that, since Absolute 
Being must either be something that we know or something that 
we are ignorant of, it cannot be subject only or object only but 
a synthesis of both 

AGNOSTICISM, Whereas scepticism, as a technical term 
in philosophy, denotes varying degrees of doubt as to whether 
some or all of the psychological processes, purporting to yield 
knowledge, really do so, agnosticism rather asserts that, of certain 
kinds of objects or facts, we possess assured knowledge, while as 
to certain other kinds of alleged existents we have, and can have, 
none. The kinds of alleged objects, knowledge as to which the 
agnostic believes to be impossible, are such as are the primary 
concern of metaphysics and theology: God, the soul and its im- 
mortality, and — more generally speaking — the ultimate realities 
of which phenomenal things, such as the sciences study, are ap- 
pearances. Of these phenomenal things, we have ever-increasing 
and irrefragable knowledge; as to the things per se, the ontal or 
noumenal existents, of which the “things” of common sense and 
science are the knowable shadows or appearances, we can never 
have knowledge pure and subjectively undefiled. If we know 
that they are, we cannot know what they are; if we can assert 
their existence, we are ignorant as to their essence. 

The name “agnosticism” was coined by Huxley about 1S70 to 
distinguish this ph*> sophicai attitude from others, but the atti- 
tude had been professed before. It is, in fact, one of the issues 
of Kant’s imposing theory of knowledge, and it had become, 
through the Investigaricns of Sir W. Hamilton, Dean Mansel and 
Herbert Spencer, more sharply defined and more elaborately de- 
veloped. Huxley, who was perhaps its most widely-known 
champion in the latter half of the 19th century, gave definite- 
ness to its exposition by forcibly contrasting metaphysical and 
theological belief with scientific knowledge. We can now see 
that the controversial issue was confused, through failure at 
that time to realize that the word “knowledge” denotes not 
one sole psychological process and product, but several that are 
distinguishable; and also that what is called scientific knowledge 
is not quite so simple in its psychological Aructure, nor so logic- 
ally “positive” in its nature, as the philosophically-inclined repre- 
sentatives of science in Huxley’s day were wont to assume. The 
positivists who were led by the progress and prestige of physical 
science to regard science as constituted entirely by sense-data, 
linked together solely by relations such as could be read-off with 
the inevitableness and self -evidence of similarity, temporal se- 
quence, etc., overlooked the fact, which had been clearly discernea 
by Hume, that we have no logical right to pass from our sporadic 
and evanescent sense-data, which yield evidence only as to 
here and now, to belief in a stable system of permanent things 
governed by law* The right is. not a matter of logical nece$- 


sitation but of psychological inevitableness ; not of logical cer- 
tification but of pragmatic verification; not of logical certainty 
but of personal certitude or sanguine confidence. Thus science 
is not knowledge, in the strict sense of reading-off, 
mented by logical inference. Such knowledge, and indeed the 
phenomenal objects about which it claims to know, are constituted 
such by suppositions that, in the first instance, are read into the 
data. Thus “knowing" means, m science of the actual, something 
different both from the immediate “acquaintance” of sense-per- 
ception and from the “truth” that is yielded oy pure sciences, 
such as mathematics, whose “objects” are ideas — such as the line 
without breadth — and not actual things. This is also the doctrine 
of Kant. But Kant held that the reading-in that is involved 
in scientific knowledge is a prion necessary, so that such know- 
ledge is knowledge in the strictest sense; whereas the reading-in 
that is involved in metaphysics and theology is but tentative and 
humanly expedient. This hard line between what Kant called 
understanding and reason — we might say between knowledge and 
mere belief — is now seen to be psychologically arbitrary, not so 
hard as he thought, and indeed to be drawn at the wrong place. 
Hence the rigid separation, once wont to be alleged between 
science and philosophy, and, on the strength of which, meta- 
physics and theology were disparaged, is no longer possible. The 
agnostic can no longer have that certainty as to the foundations 
of his science, in virtue of which he asserted nescience as to the 
non-phenomenal. The difference between the knowledge which he 
asserted and the knowledge which he disclaimed is one of degree 
of verifiability, not of kind or of intrinsic constitution. 

But agnosticism, which issues out of Kant’s phenomenalism, is 
imbued with consequences of what may be said to be another 
oversight of Kant, perhaps still more significant in import. Kant 
tried to work with the supposition that, though facts compel us 
to assert the existence of things per sc, we can know no more 
about them. His doctrine implies that we can only know the 
phenomenal. This is the teaching that was developed by Ham- 
ilton into the dogmas that we can have no knowledge of the 
absolute or of ultimate reality, and no absolute or pure know- 
ledge of anything : all knowledge is but relative. As to its Kantian 
foundation, it seems obvious that if we must posit things per se, 
in order to account for our sense-data being forthcoming, so 
must relations between things per se be posited to account for 
the stable connections between sense-data, which science elabor- 
ates into laws of nature. Indeed, unless we create most of our 
data out of nothing or out of our subjective states, etc., there 
must be structure and detail in the ontal corresponding to that 
which we observe in the phenomenal Appearance cannot be 
appearance of nothing Hence, instead of the Kantian formula, 
that we only know phenomena it is more correct to say that we 
know the noumena? thro ug'i Lae phenomenal Thus there is not 
absolute nescience as to the noumenal, as agnosticism would 
assert. The most that can be urged is that we do not see the 
noumenal, so to say, through plate glass, but through the irre- 
movable spectacles of the mind, which make a difference to the 
noumenal object or phenomenalize it. It is at this point that 
Hamilton’s doctrine of the relativity of knowledge applies He 
would regard phenomenal knowledge of the noumenal as not 
knowledge at ail, because, in having it, we are not identical with 
the objects known nor become acquainted with thepa as they are 
in themselves. Our knowledge falls short of the ideal standard, 
in that it is impure — which is what he chiefly means by “rela- 
tive.” But it may be doubted whether knowledge suffers in 
value on that account. There is no reason to assume that, in 
imaging the real, the phenomenon veils it or caricatures and 
misrepresents it; it m.-y it, and reveal its significance 

just as effectually as would seeing face to face. What matters 
is that phenomenal knowledge should be relevant to reality, not 
that it should mirror its naked structure. An ordnance map 
serves all purposes of the tourist, though' it may not mirror the 
coloured landscape or the geological formations of the district; 
it is relevant, if but appearance and not a copy. There is point- 
to-point correspondence between the lines and contours on the 
map and the streams, roads, gradients, etc., of the country which 
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it represents. Our phenomenal knowledge may bear — nay, must 
bear — much the same sort of relation as this to the realities which 
manifest themselves in and through the sensible and phenomenal. 
It enables us to “find our way about' 5 our world, to be on terms 
of understanding with it and it may minister as much to spirit- 
ual wisdom as to practical prudence; for all that it is but 
phenomenal 

That “we see through a glass, darkly 55 may be our lot here; 
but it does not follow that we are wholly blind as to all that 
concerns our souls’ health. Thus it would appear that agnosticism 
is superfluously modest. Its demurrer to the philosopher'^ claim 
that knowledge as to ultimate reality in general is inaccessible 
is not sustained. 

If it would refuse the name of knowledge to such cognition it 
would seem to be cherishing a conception of knowledge to 
which no actually forthcoming “knowing” corresponds. For 
science itself, wont to be taken as the paradigm of knowledge, 
is at bottom interpretative, constructive, ejective and partly 
symbolical. 

Its inductive method involves faith, for which there is reason- 
able, but not logical, justification And knowledge as to the 
objects with which metaphysics and theology are concerned, is 
but a further extension of the same method and the same sustain- 
ing faith as science uses, applied to such facts as evince meaning 
or purpose and value or significance, as well as to those which 
yield laws as to physical structure and connections. 

Bibliography. — J. Ward, Naturalism and Agnosticism; R. Flint, 
Agnosticism (1903). (F. R. T.) 

AGNUS DEI, the figure of a lamb bearing a cross, symboliz- 
ing the Saviour as the “Lamb of God.” The name is especially 
given in the Roman Church to waxen discs impressed with this 
figure and blessed by the pope. When first mentioned ( c . 820) 
they were made of the remnants of the preceding year’s paschal 
candle. 

In modem times they are blessed on Easter Wednesday and 
distributed on the following Saturday, only in the first year of 
each pontificate and every seventh year after. 

Agnus Dei is also the name for the invocation (based on John 
i, 29) Agnus Dei, qui tollis peccata mundi , miserere nobis, which 
appears to have been introduced into the Mass by Pope Sergius 
I (687-701). 

It is there repeated thrice (the third time with dona nobis 
pacem for miserere nobis) between the Lord’s Prayer and the 
communion: it is also appended to many of the litanies. The 
legality of its use in English, under certain conditions, in the 
Anglican communion service was upheld by the judgment in the 
Lincoln case (1890). 

For the various ceremonies in the blessing of the Agnus Dei, 
see A. Vacant, Diet, de Tkeologie (cols. 605-613). 

AGOBARD (c. 779-840), Carolingian prelate and reformer, 
became coadjutor to Leidrad, archbishop of Lyons, in 813, and 
on the death of the latter succeeded him in the see (816), De- 
posed in 835 by the council of Thionville, lie made his peace with 
the emperor and was reinstated in 837. Agobard occupies an 
important place in the Carolingian renaissance. He wrote exten- 
sively not only theological works but also political pamphlets and 
dissertations directed against popular superstitions. He denounced 
the trial by ordeal of fire and water, the belief in witchcraft, and 
the ascription of tempests to magic, maintained the Carolingian 
opposition to image-worship, but carried his logic farther and 
opposed the adoration of the saints. 

In his purely theological works Agobard was strictly orthodox, 
except that he denied the verbal inspiration of the Scriptures. 
Agobard was reverenced as a saint in Lyons, and although his 
canonization is disputed his life is given by the Bollandists, Acta 
Sanctorum, Jun. is, 748. 

Bibliography. — Agobard’s works were lost until 1605, when a 
manuscript was discovered in Lyons and published by Papirius 
Masson, again by Baluze in 1666. For later editions see Potthast, 
Bibliotheca Historka Medii Aevi . The life ot Agobard in Ebert’s 
Geschichte der Litter at nr des Mittelalters (1880), is still one of the 
best £0 consulr. For further indications see A. Molmier, Sources de 
Fhistoire de France . 


AGONOTHETESj in ancient Greece, the president or super- 
intendent of the sacred games At first the person who instituted 
the games and defrayed the expenses was the Agonothetes. But 
in the public games, such as the Olympic and Pythian, these super- 
intendents represented different States, or were chosen from the 
people in whose country the games were celebrated; thus at the 
Panathenaea at Athens ten athlothetai were elected for four years 
to superintend the various contests. They were variously called 
“regulators” “arbitrators,” “judges of contests,” “stewards of the 
games” (at Athens), “rod-bearers” (from the rod or sceptre em- 
blematic of their authority), but their functions were generally 
the same. 

AGONY COLUMN, a term often applied to the column in 
newspapers devoted to personal advertisements, such as announce- 
ments of losses or bequests. At as early a date as 1800 the “agony 
column” was a medium also for matrimonial advertisements It 
is sometimes known as the personal column 

See Alice Clay, The Agony Column of the t( Times ,} 1800-2870 
(18S1) . 

AGORA* originally an assembly of the people of one of the 
Greek city States, called by the king or other authority to receive 
a decree or to discuss a policy. At an early period the word was 
used to describe the places where these meetings were held and 
in historic times any open space for general meetings, either 
official or commercial, was termed an agora. The agora of the 
historic Greek city was thus similar to the Roman forum or 
the mediaeval English market place. As the agora was the centre 
of the city life, it was surrounded by, or adjacent to the most 
important civic buildings, the prytaneum or official residence of 
the general, the basilica where the court sat, the boideuterion or 
council hall, the thesaurus or treasury and the prison As the 
market place, it had ranges of sheds or colonnades for shops; 
frequently the colonnades were divided into parts, each named 
after the particular merchandise sold theiein. 

After the Persian wars the architectural treatment of the agora 
became much more monumental and lavish colonnades were fre- 
quently added to the older agorae, such as the Stoa of Attalus in 
the agora at Athens (between 159 and 138 sc.). Of these later 
agorae many fine examples exist in various states of preservation. 
That at Ephesus was a square court over 500 ft. on the side, con- 
nected with additional courts containing a gorgeous nymphaeum 
and the lavish Roman library. At Priene the agora was traversed 
by streets but arranged so that through traffic was carried below 
on a detour. The substructures of the hillside agorae at Aegaea 
and Alinda still remain almost complete. In these cases the 
agora on a high terrace had large storage warehouses below. The 
great terrace wall at Alinda, with its striking rusticated masonry 
and large Roman arched openings, is especially impressive. Most 
important of all, however, is the agora at Assus, of which exten- 
sive remains still exist in a good state of preservation, with enough 
fragments to enable a complete and definitive restoration. This, 
like the two foregoing, is a hillside agora, supported on massive 
terrace walls. Its main architectural feature is the great two- 
storey portico. 

The forum at Pompeii, in plan, dates probably from the time 
of the Greek colony. It therefore forms a connecting link be- 
tween the Greek agora and the Roman forum. With its sur- 
rounding colonnade, its basilica, the city temple at one end and 
the civic offices at the other, it gives a perfect picture of what the 
typical Greek agora was like (For the agora at Athens see 
Athens.) 

For a general discussion, see Cornish, Dictionary of Greek and 
Roman Antiquities (1898). The typical plan given is, however, absurd 
through its obvious misinterpretation of a parage in Pausanias in 
which he refers to colonnades separated by streets Pausanias plainly 
refers to streets traversing the agora and thus dividing the enclosing 
colonnade into separate sections See also S. H Bacon and, Robert 
Koldewev, Expedition of the Archaeological Institute of America 
(investigations at Assus in 1881-83, 1902-21) ; Anderson and Spiers, 
Architecture of Ancient Greece , new ed. by W. B. Dinsmoor (1927). 

AGORACRITUS* a Parian, and Athenian sculptor of the 
age of Pheidias, and said to have been his favourite pupil. His 
most noted work was the statue at Rhamnus of Nemesis, by some 



AGORANOMI— AGRA 


353 


attributed to Pheidias himself. Of this statue part of the head 
is in the British Museum; some fragments of the reliefs which 
adorned the P e ^ s j^ are in the museum at Athens. 

, AGQRANOML Magistrates in Greece, whose duties were 
similar to those of the aediles of Rome. In Athens there were 
ten, five of whom took charge of the city and five of the Peiraeus. 
They maintained order in the markets, tested weights and 
measures, collected the harbour dues, and enforced the shipping 
regulations. 

AGORDAT s a town of Eritrea, North-cast Africa, on the 
route between Massawa and Kassala. It is connected by a railway, 
194 miles long, with Massawa, via Asmara. At Agordat (Dec. 21, 
1893) Italians under Colonel Arimondi defeated the followers of 
the khalifa. It was captured by British forces in March 1941. 

AGOSTIMO and AGNOLO (or Angelo) DA SIENA^ 
Italian architects and sculptors in the first half of the 14th century. 
Della Valle and other commentators deny that they were brothers 
They certainly studied together under Giovanni Pisano, and in 
1317 were jointly appointed architects of their native town, for 
which they designed the Porta Romana, the church and convent 
of St. Francis, and other buildings. On the recommendation of 
Giotto (q.v.) } they executed in 1330 the tomb of Bishop Guido 
Tarlati in the cathedra! of Arezzo, which Giotto had designed. 
This monument was destroyed by the French under the duke of 
Anjou. 

AGOSTXNO or AGOSTINI (AUGUSTINUS), PA- 
OLO (1593-1629), Italian musician, was bom at Valerano, and 
studied under G. B. Nanini. He succeeded Ugolini as conductor 
of the pope’s orchestra in St. Peter’s. Among his ccmpcritionr is 
an Agnus Dei for eight voices, once greatly admired. 

AGOULT, MARIE CATHERINE SOPHIE DE FLA- 
VIGNY, Comtesse d’ (1805-1876), French author, whose 
nom de plume was <£ Daniel Stem,” was born at Frankfurt-on- 
Main on Dec. 31, 1805. Her father was a French officer who had 
served in the army of the emigrant princes, and her mother was 
the daughter of a Frankfurt banker. She was married in 1827 to 
the comte Charles d’Agoult. In Paris she gathered round her a 
brilliant society which included Alfred de Vigny, Sainte-Beuve, 
Ingres, Chopin, Meyerbeer, Heine and others. She was separated 
from her husband, and became the mistress of Franz Liszt. 
During her frequent travels in Switzerland, France and Italy she 
made the acquaintance of George Sand, and figures in the Lettres 
d’un voyageur as “Arabella.” By Liszt she had three children — a 
son who died young; Blandine, who married Emile Ollivier; and 
Cosima, who married first Hans von Billow and later Richard 
Wagner. The story of her breach with Liszt is told under a very 
slight disguise in her novel Nelida (1845). On her return to Paris 
in 1841 she began to write for the Presse, and later for the Revue 
des deux Monies and the Revue independante. Mme. d’Agoult 
was an ardent apostle of the ideas of ’48, and from this date her 
salon, which had been literary and artistic, took on a more 
political tone; revolutionists of various nationalities were wel- 
comed by her, and she had an especial friendship and sympathy 
for Daniele Manin. In 1857 she produced a national drama, 
Jeanne D’Arc , which was translated into Italian and presented 
with success at Turin. The most important section of Daniel 
Stem’s work is her political and historical essays . Lettres repub - 
licaines (1848), Rsquisses morales et polmques (1849), Hisioire 
de la Revolution de 1848 (1850-1853), Histoire des commence- 
ments de la Republique aux Pays-Bas (1872). Mme. d’Agoult 
died in Paris March 5, 1876. 

See Mme. d’Agoult, Mes Souvenirs (1806-33), 1877; J. Mazzini, 
Lettres de Joseph Mazzini d Daniel Stern (1S72) ; A. Pommier, 
Madame la comtesse d’Agoult (Daniel Stem), 1876; A. Cuvillier 
Fleury, Portraits revolutionnatres, vol. i. (1889) ; A. Ungherini, 
“Daniel Stern” in the Revista repubblicana (1880, No. 9) ; S. Roche- 
blave, Une AmitU romanesque , George Sand et Madame d’Agoult 
(1895) ; R. Bory, Une Retraite romantique en Suisse; Liszt et la 
comtesse d’Agoult (1923), with an appendix containing letters; Daniel 
Oliver, Mimoires de la comtesse d’Agoult: 1833-54 (1926). 

AGOUTI or AGUTI (a-goo-te), rodent (Dasyprocta aguti ), 
of the size of a rabbit, common to Trinidad and Guiana, and 
related to the guinea pigs. Agoutis are slender-limbed animals, 


with five front and three bind toes (tbe first front toe very mi- 
nute), and short tails. Tbe bair is coarse and rough; tbe colour 
being rufous brown. In habits agoutis are nocturnal, dwelling In 
forests, where they conceal themselves during tbe day in hollow 
tree-trunks, or in burrows among roots. They take readily to 
water and swim well. Their food comprises leaves, roots, nuts and 

_ — — rr — — 1. other fruits. They do much harm 

, / ' , - - . ; to sugar-cane. (See Rqdentia.) 

r / r ^ AGRA, tbe headquarters of a 

' u \'/ f . district, division and province of 
’ . , t ;* ; , ' ' , v ' the same name in the United 

A) , : -A "" Provinces of Agra and Oudh 

:.iJ m ’ ’-G AA LiA'lVTI (q.v ), was for long periods the 

i Y C0URTESY 0F H 200L0G,CAL S0C,E7T capital city of India. Pop. (1941) 

The agouti, common in eastern n0 \ A „. ori j e AG Ttimn , 

SOUTH AMERICA, AND DESTRUCTIVE 284,149. It Stands OH the JU & 
TO SUGAR CANE AND BANANA Which, though HOW at thlS point 

plants a mere trickle in the dry season, 

was formerly one of the chief arteries of commerce with the rest 
of India and at the same time a powerful frontier defence. Of 
the original Agra, which apparently lay on the left bank of tbe 
river, practically no traces remain. The present city on the right 
bank was the creation of the M: rammedan conquerors. The 
earlier dynasties fluctuated between Delhi and Agra as their 
centre of power; but it was at Agra that Sikander Lodi (a.d. 
1500) set up bis court, deeming it tbe strategic point for holding 
in check his turbulent vassals to the south. In 1526 the city was 
captured by Baber, the Koh-i-nor diamond being part of his 
booty. It was here that he decided to occupy India in perma- 
nence; here also that he died. It was his grandson Akbar who 
began to build the present fert (still by the people called Akbara- 
bad), ruled India from w L h.n the walls, died in it, and was buried 
at Sikandra a few miles beyond the city gates. Agra fell from its 
pride of place when Aurangzeb moved to Delhi, and was never 
again the seat of monarchy. In the latter half of the 18th century, 
it -was captured successively by the Jats, the Mahrattas, the Mo- 
hammedans and Scindhia; but it was finally taken by Lord Lake 
in 1803. After British rule was extended to upper India, it be- 
came the capital of the North-West provinces until at the close of 
the Mutiny the seat of that Government was transferred to Alla- 
habad. The city is now a busy railway and commercial centre with 
cotton mills, gins and presses, Hour mills and an important carpet 
industry. 

There are two large colleges and several other educational in- 
stitutions, including a medical school for men and women. 

Although to travellers Agra is essentially the city of the Taj, it 
enshrines several other magnificent specimens of Mogul architec- 
ture, each perfect of its kind. The fort, with its lofty walls of red 
sandstone i|m. in circumference, contains at least two such gems. 
Separated from each other by the main block of the buildings of 
the imperial court, stand on the north the Pearl Mosque, built by 
Shah Jahan, and on the south the Jahangir! Mahal or palace built 
by Akbar; the former unequalled for the beauty and purity of its 
proportions, material and constructive design in simple white 
marble; the latter a perfect adaptation of stately solidity and com- 
manding symmetry of the Hindu style. If we leave the fort and 
cross the river, we find another gem of its kind in the tomb of 
Itmad-ud-Daulah, father of Jahangir’s empress. Its architecture 
is transitional between the virile conceptions of Akbar and the 
poetic richness of Shah Jahan; elegant, elaborate and scholarly, it 
was the first triumph of marble inlaid work in direct imitation of 
Persian pottery decoration. Five miles from Agra is Sikandra, 
where Akbar was buried, though his remains were desecrated and 
scattered by Jat freebooters in later years. His tomb is a noble 
building in a noble setting, and the marble sarcophagus on its roof 
is strikingly impressive in its simple dignity. Far exceeding all the 
others in glory is the Taj, the most beautiful mausoleum in the 
world. It was built by Shah Jahan for his empress, who died in a d. 
1631 ; and from one of her titles, Taj Mahal or Crown of the Pal- 
ace, it takes the name by which it is most generally known outside 
India. Built of pure white marble, it stands on a vast marble 
terrace, crowned by a great dome in the centre and smaller 
domes at each of its corners. From the angles of the terrace rise 
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four slender minarets. Subservient and supplementary ^ to the 
glory of the outline is the beauty of the ornamentation. All the 
spandrils of the Taj/' writes Fergusson, “all the angles and more 
important architectural details are heightened by being inlaid with 
precious stones such as agates, bloodstones, jaspers and the like. 
These are combined in wreaths, scrolls and frets as exquisite in de- 
sign as they are beautiful in colour, and relieved by the pure white 
marble in which they are inlaid, they form the most beautiful and 
precious style of ornament ever adopted in architecture. 

The architect of the Taj was Ustad Isa, variously described 
as a Byzantine Turk, and as a Persian from Shiraz. The artificers 
engaged during the 17 years of its construction came from all 



COURTESY OF CANADIAN PACIFIC STEAMSHIPS 

THE TAJ MAHAL AT AGRA, ERECTED BY THE EMPEROR SHAH JAHAN AS A 

MAUSOLEUM FOR HIS EMPRESS WHO DIED IN A.D. 1631. THE ARCHITECT 

WAS USTAD ISA 

parts of Asia and probably included a French goldsmith, Austin 
de Bordeaux. 

The district of Agra has an area of i,S6i sq.mi. Its general 
appearance is that common to the Doab, a level plain intersected 
V v, ,i • -verses with fringes of ravines. Its general elevation is 
estimated at from 650 to 700 ft above the level of the sea. The 
district is intersected by the Jumna, and is also watered by the 
Agra canal. The principal crops are millets, pulses, barley, wheat, 
cotton and a little indigo. The population in 1941 was 1,289,774 

The division of Agra has an area of 8,646 sqmi. In 1941 the 
ularicn was 5,326,768. It comprises the five districts of Ali- 
garh, Muttra, Agra, Mainpuri and Etah 

AGRA CANAL* primarily an irrigation project opened in 
1874, but widely used for navigation It is supplied with water 
from the Jumna river and beginning at Okla, 10 m. below Delhi 
it Lh cash the dLtricN of Delhi, Gurgaon, Muttra and Agra 
as well as the Bharatpur state. It finally joins the Banganga 
river about 20 m. below Agra. 

AGRAM: see Zagreb 

AGRAPHA, the name given to certain utterances ascribed, 
with some degree of certainty, to Jesus, which have been pre- 
served in documents other than the Gospels, e.g, Acts xx. 35; 1 
Tim. v. iS; 1 Cor. vii. 10-12, and the Logia (q.v.) discovered in 
1897 and 1903 at Oxyrhynchus. 

Bibliography — See A. Resell, Agrapha (Leipzig. 1S89) ; J. H. Ropes, 
Die Sp ruche Jc$*t (Leipzig, 1896) ; and the article ‘"Sayings” in J. 
Hastings s Dictionary 0} Christ and the Gospels. 

AGRARIAN LAWS, law dealing with the disposal of the 
public land (ager pubheus) of ancient Rome No gratuitous 
disposition of state property could be made without the con- 
sent of the people. Hence many of the ordinances affecting the 


public land were laws (leges) in the strictest sense of that word. 
It is, however, convenient to consider in this article all the regu- 
lations that were made for the administration of the public land 
by the executive authorities, as well as by the peep-c " u * m S 
republic, and by the commands of the ?:prc:, u cr had the 
force of law during the principate 

Public land was the prize of conquest and was one of the means 
of defraying the expenses of state administration. F or this pur- 
pose land was often leased on the condition of the payment^ of 
dues. But it was made to fulfil another purpose, the satisfaction 
of the individual needs of poorer citizens. To this end land w T as 
assigned, and on assignment ceased to be the property of the state. 
But it often happened that the state was not disinterested in such 
acts of assignment It gained security and territorial control by 
planting garrisons in conquered country, and it relieved itself of 
the necessity of providing for its poorer classes by state-aid. The 
connection between agrarian legislation and colonization can be 
seen at once, and also the two aspects of colonization the mili- 
tary and the social. These two objects were connected throughout 
the whole of the earlier period of Roman agrarian assignation. 
After the time of the Gracchi social motives continued to be oper- 
ative when military precautions had ceased to be necessary One 
of the motives which prompted infant Rome to war with her neigh- 
bours was the land-hunger of her citizens. This hunger she satis- 
fied after conquest by annexing a portion of the enemy’s territory. 
The amount thus confiscated varied. It was usually a third, but 
sometimes a half or even two-thirds, and after the fall of Capua 
in the Second Punic War the whole territory of the state was an- 
nexed. By the close of the 2nd century b c. one-half of the land 
of Italy belonged to Rome whether in private ownership or as the 
property of the state. Annexation was carried on in the provinces 
on a smaller scale; but Rome retained as domain-land much of 
the territory of communities which had been destroyed ( e.g., 
Carthage and Corinth), and the estates of former kings. This 
peculiar property of the Roman state in the provinces must be 
carefully distinguished from the general overlordship which Rome 
was supposed to hold over all provincial soil, expressed in the 
statement that provincials had only possession or usufruct of land. 

Methods of Handling Public Land* — Such portions of the 
territories of conquered cities as were not claimed by Rome were 
left in the possession of these cities. If the city was a federate 
state ( civitas joederata) this possession was guaranteed by a 
treaty; if it was a free city, the guarantee was made oy chart:*:-; 
where Rome had marked out territory for assignment to her own 
citizens, but where, in or near the limits of the assignment, some 
of the land had been left in the hands of its former proprietors, 
such land was noted in the state registers as redditus veteri 
possessori. 

The State dealt in two ways with such land as it retained. It 
alienated it, in exchange for a price or gratuitously; or it kept it 
as a source of revenue, whether on lease or on some system of 
remunerative occupation. The land might be sold for the benefit 
of the treasury. Typical instances of this treatment are furnished 
by the sale of some Campanian land during the Second Punic War. 
The censors may have directed the sale, but it was executed by the 
quaestors as the regular officials of the treasury. Hence such land 
was described as ager quaestorins. The land was sold in definitely 
marked out plots, and when this sale had been effected the lots fell 
under the absolute ownership of their purchasers. 

The second mode of alienation was that by assignation. Lands 
thus assigned were known as agri dati adsignati. The gift on the 
part of the State was gratuitous, and ownership passed wholly 
to the assignee. The land so given was definitely surveyed, marked 
out, and registered. Such an assignment might take one of two 
possible forms. It might be the means of establishing a new “plan- 
tation” ( coloma ), with some independent organization of its own, 
or it might be the means of providing allotments for individuals 
who remained domiciled at Rome or in some already existing 
municipality. The amount granted to individuals in assignments 
of both types varied from unc to time It was reckoned in terms 
of the iHgcrum , which was approximately five-eighths of an Eng- 
lish acre. The earliest and smallest assignment was two iugera : 
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14 iugera was the maximum amount granted before the time of XL 
Gracchus (133 B.c.), and it was held by representatives of the old 
school that seven iugera were as much as any frugal Roman should 
want. The division was carried out by commissions appointed by 
the people. The land which the State retained as ager publicus was 
always placed in the hands of individuals, who occupied it in some 
manner remunerative to the State These individuals (possessors) 
were never regarded as owners of the land thus occupied. It re- 
mained the property of the State, was held without a contract 
C Precario ), and could be resumed by the State at will. But though 
the tenants had no claim against the State, their ownership could 
be defended against all other claimants; from an early date the 
praetor’s possessory interdict was used to protect all occupiers, 
provided their tenure had not been acquired by force (vi), by 
seizure of land in its occupiers’ absence ( clam ), or by mere per- 
mission of the previous holder to occupy ( precario alter ab altero ). 
Tenants of this type could transfer their land by inheritance, 
and the land was accepted as security by creditors. This kind of 
occupation, therefore, though clearly distinguished from owner- 
ship (dominium), was yet regarded as a perfectly secure form of 
tenure. All occupiers of public land paid dues to the State through 
a state contractor (publicanus) . These dues varied in amount and 
in the method of their collection. We learn from Appian that the 
ordinary dues paid by occupiers of arable land in Italy were one- 
tenth of seed crops and one-fifth of plant produce. Owners who 
turned cattle or sheep on pasture land belonging to the state also 
paid fixed dues to the treasury. The occupiers of the Roman 
public land in Campania paid a large rent. The conditions of the 
tenure of the Roman public land in Africa are known to us from 
the Lex Agraria of 111 bc. The publicanus is the middleman be- 
tween the State and the possessor and purchases from the censor 
the right of collecting dues. The law places no restriction on bar- 
gaining between the censor and the publicanus , but enacts that no 
possessor or pastor shall ever be required by the publicanus to pay 
more than the amount prescribed by the censors of 115 b.c. These 
conditions may be regarded as typical for the occupation of public 
lands. When Cicero speaks of public land as let on lease ( locatus ) 
by the censor, he refers to the leasing of the taxes to a publicanus 
for a fixed period, and not to the letting of the land. This seems 
clear from a passage (In V err. iii. 6. 12) where he speaks of land 
in Sicily which had been restored by Rome to former owners as 
being leased. The land itself could not be leased by Rome if it 
belonged not to Rome but to the Sicilian inhabitants ; but the col- 
lection of the revenues due to Rome could be so leased to publi- 
cani ( q.v .). The same explanation would apply to Cicero’s state- 
ments that the Campanian land was let on lease by the censors. 
Cicero’s repeated statement that the Campanian land was ex- 
pressly exempted from the legislation of the Gracchi shows that 
there was not sufficient distinction between the Campanian tenure 
and that of other public land in Italy to make this definite excep- 
tion by name superfluous. The Sempronian law could obviously 
not touch land which the State had leased to occupiers on the basis 
of a definite contract. It seems certain that in every case the 
possessor occupied precario, and that only in the bargain between 
the censor and the middleman was there room for contract. Thus 
the State was justified in the claim to resume public land which it 
made in many of the agrarian laws. 

Survey of Agrarian Legislation. — The earliest agrarian 
measures of which we have any record are the distributions to 
poor citizens of land conquered in war, which later authorities 
attribute to Numa and Servius Tullius. Such assignments were a 
voluntary surrender on the king’s part of his own portion of the 
spoils. The agrarian law of Spurius Cassius (486 b.c.) distributed 
ager publicus among the plebeians. Another agrarian law proposed 
by the tribune Lucius Icilius in 456 b.c. regulated the tenure of 
public land on the Aventine. In 376 b.c. the tribunes Licinius and 
Sextius introduced into their laws, for the promotion of the privi- 
leges of the plebs , a clause enacting that no more than 500 iugera 
of land should be occupied by a single cultivator; the law also 
enacted that only 100 cattle and 500 sheep might be turned by one 
owner on the public .pastures. But it failed of its object because 
it did not provide any adequate machinery for the resumption by 
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the state of land held in excess of the prescribed amou ^ ^ 
therefore easily evaded. The next agrarian law wa? 1 

dealing with lands conquered from the Senones (q v. 
tmes. In 232 b c C. Flaminius, tribune of the plebsq-pt^, 
lesume these lands for the state, although they were already occu- 
pied by large landholders, and to distribute them in allotments to 
poor citizens. The measure met with much opposition from the 
richer classes, and did not gain the sanction of the senate ; but C. 
Flaminius ignored constitutional usage and brought it direct be- 
fore the council of the plebs, by winch it was made law. In 133 
b c. the tribune Tiberius Gracchus (qv) re-enacted the earlier 
measure of Licinius and Sextius, with the additional provisions 
that each owner might occupy 250 iugera for each son, in addi- 
tion to the original 500, and that a commission of three (III. viri 
ugns dandis adsigiwidis) should be appointed to carry out the 
terms of the law He also enacted that the land occupied in 
excess of the prescribed amount, and on that account resumed 
for the State by the land commission, should be distributed in in- 
alienable lots to poor citizens. Subsequent modifications of those 
provisions which dealt with the powers of the land commission 
led to a re-enactment of the whole by G. Gracchus (qv.), the 
brother of Tiberius, tribune in 123 b c But within 15 years from 
the tribunate of G. Gracchus the whole of his law had been ren- 
dered null by three further enactments. The first of these per- 
mitted the sale of land allotted under the law, which thus tended 
to return into the hands of its former occupiers as private property, 
which the State had no longer any right to resume. The second 
abolished the commission appointed to carry out the terms of the 
law, thus putting a stop to further resumption and distribution, 
and also transformed existing occupiers into owners of the land 
they occupied, paying only a small due to the treasury. The third 
abolished the payment. That law belonged to the year m B.c. 

From that time forward a change came over land legislation. 
The ordinary public land in Italy, in the hands of occupiers, which 
had given rise to all the agrarian legislation between 376 and in 
b.c. had practically ceased to exist. The C V~d still re- 
mained, but the same reasons which led to 2 , * -> \ from the 

Gracchan legislation seem to have continued to protect its holders 
until 63 b.c In the meantime several agrarian laws were passed 
which provided for the distribution of land placed in some other 
way at the disposal of the State. In 100 b.c. Appb* 2: us Saturninus 
(q.v.) tribune, proposed the allotment of iaz\^ recently taken 
from the Cimbri in Gaul. This law was passed but eventually de- 
clared null by the senate, with the rest of Saturninus ’s laws. A 
more dangerous precedent was set by Sulla in his dictatorship 
(82-81 b.c.). He was the first to confiscate the lands of his political 
opponents and of communities which had resisted him and, treat- 
ing them as ager publicus , assign them to his veterans as a prize. 
This example was followed by Octavian (Augustus) and Antony 
(M. Antonius) after their proscriptions in 43 b.c. A third method 
of providing land for distribution was that adopted by Servilius 
Rullus (q.v.) in 63 b.c. His bill enacted that land should be pur- 
chased in Italy with money gained by the sale of Roman territories 
abroad, and allotted to citizens. A commission of ten (X. viri agris 
dandis adsignandis) , annually elected by nine out of the 35 tribes, 
was to carry out the terms of the law. Rullus also ventured to 
propose the distribution of the Campanian land which had hitherto 
been respected by all agrarian reformers. It was chiefly on this 
ground that Cicero in his three speeches on the Agrarian law suc- 
ceeded in exciting such a general feeling against it that it was 
eventually withdrawn. In 60 b.c. the tribune L. Flavius brought 
forward a bill for the distribution of lands to Pompey’s veterans. 
The Campanian land was certainly to be included in the distribu- 
tion, and it is clear from Cicero that the bill in some way dealt 
violently with the rights of private owners. It also, however, 
enacted that land should be purchased by the State with the wealth 
which Pompey’s conquests had brought into the treasury. The 
last proposal was supported by Cicero, but the bill seems to have 
been dropped, only to reappear in more moderate form in the 
following year. A consular bill, the lex Mia Campana , was passed 
by Julius Caesar in 59 b.c., which provided for the settlement of 
Pompey’s veterans on the CampaniaR land, and other lands pur- 
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liased by the state from private owners in Italy with the full con- 
sent of the latter. In its original form, the bill omitted all reference 
to the Campanian land, which seems to have been included by 
Caesar in the distribution only when the continued and unrea- 
soning opposition of the senate had goaded him to extreme meas- 
ures. A commission of twenty was to be appointed to carry out 
the law, from which Caesar himself was expressly excluded. This 
measure finally settled the question of the Campanian land, which 
now passed out of the category of ager publicus. The last agrarian 
law of the republic was that passed in 44 b c. on the proposal of 
the consul M. Antonins. We have no detailed account of the meas- 
ure, but it seems to have provided grants of land for veterans, and 
was to be administered by seven commissioners. The law was 
afterwards cancelled by deciee of the senate. 

Bibliography. — Marquardt, Romische c ’ ' .. ,7, ■ (1SS1) ; 

Madvig, Verfassung und Venvaltung des ■ ' 1 (1882); 

j. E Sandy s, Companion to l aim Studies (1921) with useful bibliog- 
raphy; W. E. Heitland, The Roman Republic (1923). {See also 
Rome: Ancient History.) 

AGRARIAN MOVEMENT: see Land Tenure: Eco- 
nomic and Agrarian Aspects. 

AGREDA, MARIA FERNANDEZ COROIvEL, Abbess 
or, known in religion as Sor (Sister) Maria do Jesus (160:-: 005), 
was born at Agreda, on the borders of Navarre and Aragon, on 
April 2, 1602. All her family were powerfully influenced by the 
ecstatic piety of Spain in that age. From childhood she ex- 
perienced ecstasies and visions. When she was fifteen the whole 
family entered religion. Maria, her mother and sister established 
a Franciscan nunnery in the family house at Agreda, which, when 
Maria’s reputation had extended, was replaced by the existing 
building. She began it with one hundred reals (one pound sterling) 
lent her by a devotee, and it was completed in fourteen years by 
voluntary gifts. Much against her own wish, we are told, she 
was appointed abbess at the age of 25. Though the rule required 
the abbess to be changed every three years, Maria remained the 
effective ruler of Agreda till her death. In the earlier part of her 
life, while the Franciscan, Francisco Andres de la Torre, was her 
confessor, she wrote an Introduction to the Bistory of the M ost 
Blessed Virgin . It was destroyed by the direction of another 
confessor. Later on, under the guidance of her Franciscan con- 
fessor, Andres de Fuen Mayor, she wrote The Mystic City of 
God . It is an extraordinary book, full of apocryphal history, 
visions, and scholasticism. In 1642 she sent to Philip IV. an ac- 
count of a vision of a council of the infernal powers for the de- 
struction of Catholicism and Spain. The king visited her when 
on his way to Aragon to suppress the rebellion of Catalonia. A 
long correspondence, which lasted till her death on March 29, 
1665, was begun. The king folded a sheet of paper down the 
middle and wrote on the one side of the division. The answers 
were to be written on the other and the sheet returned. How 
far Maria was only the mouthpiece of the Franciscans must of 
course be a matter of doubt. Her correspondence was apparently 
suspended whenever her confessor was absent. The letters are 
in excellent Spanish, are curious reading, and are invaluable as 
illustrations for the second part of the reign of Philip IV. 

The correspondence of Sor Maria with the king has been published 
in full by Don F. Siluela, Cartas de la Venerable Madre Sor Maria de 
Agreda y del Sehor Rey Don FUipe IV. (1885). The Mystic City of 
God continued to be much in favour with supporters of the dogma 
of the Immaculate Conception. It appeared in Madrid in 1668, with 
* biographical introduction by Samaniego, has been often reprinted, 
and was translated into French and Italian. It was for a time reserved 
by the Index, both Spanish and Papal, but was taken off by the 
influence of the Franciscans and of Spain, the chief supporters of the 
immaculate Conception. An account of Maria de Agreda will be 
found in the Tracts of Michael Geddes (1-706), vol. iii., written by a 
competent critic and Anglican divine of the 18th century who detested 
'‘enthusiasm ” 

AGREEMENTS (ItaL abbellimenti; Ger. Manieren; Eng. 
ornaments ), in music, are supplementary notes, or embellishments, 
introduced for the purpose of enriching, elaborating or otherwise 
altering the effect of the phrase or melody to which they are 
applied. As employed in connection with the older types of music, 
alike vocal and instrumental, they assumed a large variety of 
f«wm$ (acdaccatura, appoggiatura, arpeggio, mordent, shake, turn. 


and so on) which in course of time became definitely standard- 
ized and so formed an essential part of the music, although nomi- 
nally left to the discretion of the performer and indicated, if at all, 
only by conventional signs. 

AGRIANESj a warlike tribe anciently inhabiting Upper Ma- 
cedonia, and pait of what is now south-western Bulgaria. They 
provided some of the most active and dangerous of the troops 
of Alexander’s army, distinguishing themselves at the Granicus, 
Issus and on the banks of the Jhelum. 

AGRICOLA, GEORGIUS (George Bauer) (1494-1555), 
German scholar and man of science, known as “the father of miner- 
alogy,” was bom at Glauchau in Saxony on March 24, 1494 After 
studying philology at the universities of Leipzig, Bologna and 
Padua, he earned a degree in medicine at the University of Ferrara. 
From 1527 to 1533 he was city physician in the flourishing mining 
town of J *- Bohemia and from 1534 to the end of 
his life * \ .1 • ~ in Chemnitz. He adopted the Latinized 

form of his name and wrote in Latin. Although he made contri- 
butions to medicine, mathematics, theology and history, his most 
important writings were on mineralogy and mining. Living in 
what was then the greatest mining region in Europe, and in close 
touch with all phases of the industry, his intimate and practical 
knowledge enabled him to become the first writer on these subjects 
to rely on direct observation rather than on speculation. He ex- 
erted a direct influence on his contemporaries and successors and 
through them on the development of geological science. Best 
known of his six books on geological subjects is De re metallica , 
published posthumously in 1556. It deals chiefly with the arts 
of mining and smelting and contains many informative and attrac- 
tive woodcuts. 

In his De natura fossilium (1546), translated into German by 
Ernst Lehmann (Freiberg, 1809-10), and considered the first 
mineralogy textbook, he presented a new classification of minerals 
based on their physical properties, and described many new miner- 
als, chiefly metallic ores, their occurrence and mutual relationships. 
His first mineralogical work, Bermannus, sive de re metallica dia- 
logus (1530), a treatise on the Erzgebirge mining district, was 
translated into English by Herbert Hoover and his wife. In De 
ortu et causis subterraneorum (1546) he recognized clastic rocks 
and mineral-bearing solutions. His other geological works are 
De natura eorum quae effluent ex terra (1546) and De veteribus et 
navis metallis (1546). He died Nov. 21, 1556. 

See Reinhold Hofmann, Dr. Georg Agricola (Gotha, 1905) ; Ernst 
Darmstaedter, Georg Agricola , Leben und Werk (Munich, 1926) ; Frank 
D. Adams, The Birth and Development of the Geological Sciences, 
PP. 93-94} 1S3-95 ( J 93S). (L. Ws.) 

AGRICOLA, GNAEUS 1 ULIUS (a.d. 37-93), Roman 
general, father-in-law of the historian Tacitus, was born on June 
13, a.d. 37 (according to others, 39) at Forum lulii (Frejus) in 
Gallia Narbonensis. His grandfathers were of equestrian rank; 
his father became a senator, but was put to death by Caligula. 
Agricola was brought up by his mother at Massilia. He entered 
the army and served (59) under Suetonius Paulinus in Britain. 
In 61 he returned to Rome, where he married Domitia Decidiana, 
a Roman lady of distinction. In 63 he was quaestor in Asia, in 65 
tribune, in 68 praetor, and when Vespasian was proclaimed em- 
peror, he immediately declared himself his supporter. In 70 he 
was appointed to the command of the 20th Legion in Britain, then 
stationed at Deva (Chester). On his return to Rome, at the end 
of three years, he was made censor, raised to the rank of patrician, 
and appointed governor of Aquitania (74-78). Appointed consul 
suffectus in the following year, he was admitted into the college of 
pontiffs and made governor of Britain. In the same year he be- 
trothed his daughter to Tacitus. 

Agricola spent at least seven years in Britain. After conquering 
the Ordovices in North Wales and the island of Mona (Anglesey), 
during the next two years he advanced to the Tails (Tay; others 
read Tanaus, perhaps the north Tyne), and in his fourth campaign 
fortified the country between Clots, and Bodotria (the firths of 
Clyde and Forth) as a protection against the attacks of the Cale- 
donians. Having explored the coasts of Fife and Forfar, he gained 
a decisive victory over the Caledonians under GaJgacus at the 
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Graupian Ml. (See Britain* Roman ) Between campaigns be 
busied himself in helping forward the Romanization of his prov- 
ince. But his successes had aroused the suspicion of Bomitian. 
He was recalled. to Rome, where he lived in retirement, refusing 
the proconsulship of Asia. He died in 93, poisoned, it was 
rumoured, by the emperor's orders. 

Bibliography. — M C. Charlesworth, Five Men: Character Studies 
from the Roman Empire { 1936), G. L. Hendrickson, The Procon- 
sulate of Julius Agricola in Relation to History and to Encomium , 
Bniv. of Chicago Decennial PubI , 1 ser , vol. 6 (1902); T. Momm- 
sen, Provinces of the Roman "r. by W. P Dickson, vol. 1, 

pp. 183-184, 194 (1887) ; C. r > ■ . V ,■ Historical Works of Tacitus , 
tr. by A. Murray (1932). 

AGRICOLA^ JOHANNES (originally Schneider, then 
Schmtter) (1494-1566), German Protestant reformer, was born 
April 20, 1494, at Eisleben, whence he is sometimes called M ag- 
ister Islebius. He studied at Wittenberg, where he met Luther. In 
1519 he accompanied Luther to the great assembly of German 
divines at Leipzig, and acted as recording secretary. He taught 
and preached the Lutheran doctrine in Frankfurt, Eisleben and 
Wittenberg, but in 1536 an old controversy broke out more 
violently than ever. Agricola was the pioneer of the Antmomian 
heresy, which maintained that while the unregenerate w r ere still 
under the Mosaic law, Christians were entirely free from it, being 
under the gospel alone. During the bitter controversy with Luther 
that followed, Agricola in 1540 left Wittenberg secretly for Ber- 
lin, where he addressed a letter to the elector of Saxony, which 
was generally interpreted as a recantation of his views. Luther, 
however, was not satisfied, and Agricola remained at Berlin, 
where Joachim II of Brandenburg appointed him court preacher 
and general superintendent. With Julius von Pflug and Michael 
Helding, he prepared the Augsburg Interim of 1548. He en- 
deavoured in vain to appease the Adiaphoristic controversy ( see 
Adiaphorists). He died during an epidemic of plague on 
Sept. 22, 1566. 

Bibliography.— nSea Cordes, I oh. Agricola’s Schriften moglichst 
verzeichnet (Altona, 1817) ; Life by G. Kawerau (1881), who also 
wrote the notice in Hauck-Herzog, Realencyk . fur prot . TheoL 

AGRICOLA, RODOLPHUS (properly Roelof Hots- 
mann) (1443-1485), Dutch scholar, was born at Baflo near 
Groningen, Aug. 23, 1443. He was educated at Louvain, Paris, 
and at Ferrara, where he attended the lectures of the celebrated 
Theodoras Gaza (1400-78) on the Greek language. In 1482, on 
the invitation of Johann von Dalberg, bishop of Worms (1445— 
1503), he accepted a professorship at Heidelberg, and for three 
years delivered lectures there and at Worms on the literature of 
Greece and Rome. By his personal influence more than by his 
writings he did much for the renaissance of learning in Ger- 
many; and Erasmus and other critics of the generation immedi- 
ately succeeding his are full of his praises. He died ar Heidel- 
berg on Oct 28, 1485. His principal work is De inventions dia- 
lectic^ libri Hi, in which he attacks the scholastic philosophy of 
the day. His collected works were edited by Alar d ( Cologne, 1 5 3 9 ) • 

See T. F. Tresling, Vita et Merita Rudolphi Agricolae (Groningen, 
1830); v. Bezold, R. Agricola (Miinchen, 1884); and Ihm, Der 
Humanist R. Agricola, sein Leben and seine Schriften (Paderb., 1893). 

AGRICULTURAL ARTICLES. Agriculture is treated in 
these pages under various headings* an enumeration of which wall 
help the reader to consult any part of the subject. 

For a general account of agriculture, reference should be made in 
the first place to the articles Agriculture: A General Survey; 
Agriculture, Primitive; Farm; Garden; Horticulture; and 
to the sections on agriculture appended to the articles on the dif- 
ferent countries. 

As to the operations on agriculture, see the articles Agricul- 
tural Engineering; Agricultural Power and Machinery; 
Arable; Baulk or Balk; Crop-Drying; Cultivation; Electri- 
cal Power in Agriculture; Fallow ; Farm Buildings; Ferti- 
lizers ; Flail; Fork; Guano; Harvest; Harvesting Machin- 
ery; Land Reclamation; Liming; Loam; Open-Field System; 
Plant Breeding; Planting Machinery; Processing Machin- 
ery; Reaping; Rotation of Crops; Soil; Sowing; Spraying and 
Dusting Machinery; Thrashing or Threshing; Tillage; 


Tillage Machinery; Tractors. 

The business and organization of agriculture will be found 
treated under Agricultural Co-operation ; Agricultural 
Credit; Agricultural Economics; Agricultural Education; 
Agricultural Insurance; Agricultural Organization; Agri- 
cultural Research; Farm Management (including farm or- 
ganization and equipment); and Farm Valuations. 

Land Tenure: Economic and Agrarian Aspects is treated un- 
der that heading, and there are articles on Allotments; Farm 
Rents; and Small Holdings. The various institutions con- 
nected with agriculture are treated under the headings Agricul- 
tural Societies and Shows; Agriculture, Chambers of; 
American Farm Bureau Federation : Farm Colony; Farmers 5 
Clubs, Farmers 5 Organizations, Farmers’ Union; Grange, 
The; International Conference of Agricultural Econo- 
mists; and International Institute of Agriculture. For a 
discussion of farm relief legislation after 1928 in the United States 
see Federal Farm Board. For statistics see Agricultural 
Prices; Agricultural Statistics: and Agriculture, Census 

OF, 

As to agricultural employment, the articles Agricultural 
Gangs; Agricultural Labourer; and Agricultural Wages 
should be consulted. Coming to agricultural production, in addi- 
tion to general articles entitled Agronomy ; Arviculture ; Cere- 
als ; Cotton and the Cotton Industry ; Crops ; Grain Produc- 
tion and Trade; Sugar; and Wheat, there is an article on Grass 
and Grassland which includes the discussion of hay crops and pas- 
tures. 

As to animals, articles may be consulted on Animal Breeding; 
Branding; Breeds and Breeding; Cattle ; Horse; Merino ; 
Ox; Pig; Sheep; and Stockyards. 

There are articles on Ensilage ; Feeding Stuffs and Livestock 
Feeding; and Forage. Articles will be found on Arbor Day; 
Arboriculture ; Bee; Coppice or Copse; Creameries; Dairy 
Farming; Egg, Espalier; Forests and Forestry; Fruit Farm- 
ing; Honey ; Poultry and Poultry Farming; Tobacco ; Tree; 
and Turkey. 

There is a special article on Tropical Agriculture. 

AGRICULTURAL CO-OPERATION. The develop- 
ment of agricultural co-operation has taken widely different 
courses in various countries according to their specific needs. The 
main difference to be observed is between countries which are 
primarily producers of agricultural commodities for export, and 
those which produce mainly for home consumption. In the 
former, the co-operative movement has chiefly concentrated upon 
the organization of marketing; in the latter — -apart from the de- 
velopment of rural credit and insurance — mainly upon the pur- 
chase of farm requisites, or the formation of co-operative dairy, 
bacon or other producing societies. Although this broad distinc- 
tion holds good, it is nevertheless true that practically all types 
of co-operation are to be found to a greater or lesser extent in 
the principal agricultural countries. 

Co-operation in Great Britam^—Agricultural co-operation 
in Great Britain may be said to have begun with isolated experi- 
ments during the 19th century, but very little resulted from these 
early attempts. The Agricultural Organization society in 1901 
was the centre of the movement from its formation until it was 
wound up in 1924, During this period a great many societies 
were established. 

^ The period following the war of 1914-18 brought forth a con- 
siderable intensification of the efforts to promote co-operation 
amongst British farmers, and the Agricultural Organization Soci- 
ety was assisted by grants from the state. A number of new soci- 
eties were formed between 1918 and 1924. Unfortunately these 
efforts met with only limited success, and the creation of new so- 
cieties was lately offset by a considerable number of failures. 
This was due to several factors— -to the rapid fall in agricultural 
prices which took place after the spring of 1920, to the fact that 
a large number of the new societies were small and financially 
weak and were therefore unable to secure competent management, 
to the failure of many societies to adopt certain principles in co- 
operation which in other countries had proved to be essential, and 
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to the lack of interest shown by farmers themselves 

Among agricultural co-operative societies in Great Britain the 
most successful have been the relatively large-scale societies con- 
cerned with the supply of farm requisites, a few dairy societies, 
and a certain number of others engaged in the sale of eggs, wool, 
fruit and vegetables, etc. Mention should be made of the forma- 
tion of the Agricultural Wholesale Society in 1918, which was an 
attempt to provide a central wholesale organization from which 
the local requisite societies could obtain their supplies; its rela- 
tion to the latter was similar to that between the co-operative 
wholesale societies and the retail consumers’ co-operative so- 
cieties. Such central wholesale societies had for some years been 
an integral part of the agricultural co-operative organization in 
several European countries. 

Co-operation in Europe. — In western Europe, where the ma- 
jority of countries were importers of food or were approximately 
self-supporting, the growth of co-operation was mainly in the di- 
rection of developing rural credit societies (see Agricultural 
Credit) or of societies for the purchase of agricultural requi- 
sites, though often combining these functions with that of the 
sale of produce. But even here, Denmark, conducting a con- 
siderable export trade, developed its marketing organizations on 
co-operative lines in addition to its highly organized system of 
supply societies ; indeed it has been the model upon which many 
of the marketing organizations in the newer countries have been 
based. Leadership in agricultural co-operation has belonged to 
Germany and Denmark. 

A general characteristic of the European co-operative move- 
ment is that both m its origin and subsequent development there 
has been a certain idealism which has given it a special vitality 
Thus, in Denmark, the movement was associated with a moral 
educational revival accompanied with the development of the 
people’s high schools; in Belgium the co-operative organization 
had a basis of religious and social culture ; in Germany the birth 
of the co-operative credit movement was largely a question of 
the social regeneration of the rural population. In most of these 
cases it started with the clubbing together of a small number of 
villagers to carry out a common object, whether it was the pur- 
chase or sale of produce, or the provision of credit. But, although 
built up upon this small foundation, the movement gradually as- 
sumed a different character through the consolidation of the small 
units into large federated organizations, the gradual centralization 
of control, and the development of many of the features of big- 
scale enterprise. Indeed, federation describes in a word the mod- 
em development of the co-operative movement in most agricul- 
tural countries. 

The main divisions of the co-operative movement in Europe 
have been supply, production, marketing, credit and insurance. 
Other minor, but important, branches are the co-operative use of 
farm machinery, cattle breeding, the supply of electric light and 
power, the manufacture of potato meal and potato alcohol, fores- 
try and fishing. 

Supply Societies. — These have aimed at purchasing agricul- 
tural requisites in bulk at wholesale prices and delivering them to 
members at cost. They have been widely developed upon “Roch- 
dale'’ principles, the goods being delivered to members at certain 
fixed prices and the profits of the societies being distributed 
amongst its members as a “dividend” in proportion to the gross 
amount of their purchases This principle applies in many Euro- 
pean countries, though an exception is to be found in France, 
where the profits of the “syndicats” go to the formation of a 
reserve fund which belongs to the members equally, irrespective 
of the amount of their purchases. The tendency in the develop- 
ment of these societies is to federate the local distributive societies 
to central wholesale societies on the general plan of the British 
distributive movement. 

In Germany, the pioneer society in the movement towards 
wholesale federation was the Haas Society at Insterburg, founded 
in 1871. This example was subsequently followed by the rest of 
Germany, membership of the provincial wholesales being usually 
confined to the local distributive societies. The first permanently 
successful federation amongst consumers’ stores in Denmark 
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started in 1884 with the formation of the Co-operative Wholesale 
Society of Denmark amongst the societies on Zealand (Sjalland) 
for the supply of farm requisites as well as ordinary household 
’■ec’ris iie c . Four years later a similar wholesale society was started 
; - L — Acaii Peninsula, and in 1896 these two were amalgamated 
into one organization — the Co-’par: A r*e ^Vholesale Society of 
Denmark. Since then it has nr c= b.e growth. 

In Switzerland similar progress has been made. The verbana- 
Ost-Schweizerischer - landwirtschaftlicher - Genossenschaf ten was 
formed as a central society. The business was divided into two 
departments— the agricultural, dealing with seeds, manures, cat- 
tle food, etc., and the store department, dealing with household 
requisites The organization also undertook the sale of members’ 
produce, though its supply side remains its more important func- 
tion. In France, the local, and more particularly the communal, 
“syndicats agricoles,” united in departmental unions, and these 
unions formed the starting point of larger organizations the 
“unions regionales.” 

Production Societies. — Probably the most successful branch 
of productive co-operation is to be found in the dairy societies 
existing in large numbers in all countries in which agricultural 
co-operation is firmly established. Leadership belonged to Ger- 
many and Denmark. Switzerland, France, Holland, Belgium and 
some of the countries of south-eastern Europe have also made 
considerable progress. Ireland, too, was one of the most successful 
countries in developing co-operative creameries. ( See Cream- 
eries.) 

Mention should be made of the bacon factories and egg and 
poultry societies, the former of which have been brought to a 
high degree of efficiency in Denmark. These are factories requir- 
ing a considerable amount of capital and provided with sub- 
sidiary plants for the disposal of by-products. They are usually 
financed by loans jointly and severally guaranteed by the mem- 
bers, and receive the pigs from members under contracts binding 
them to supply their whole output for a period of years. The in- 
dividual bacon factories are federated in the National Federation 
of Danish Co-operative Bacon Factories, with head offices in Co- 
penhagen. One of the most remarkable achievements of this co- 
operative organization is the improvement of breed which it has 
enabled producers to bring about. A close study of the require- 
ments of the British marke* nrinn’n?] export market) com- 
bined with scientific pig \.\ . '( - he supervision of the 

Government and the National Federation of Co-operative Bacon 
Factories, has led during the last 40 years to an improvement in 
quality, without parallel in other countries. 

Marketing. — To Denmark also belongs the credit of beginning 
co-operative marketing. The tendency was to establish strong cen- 
tral selling or export agencies of which local productive societies 
were members. The need for co-operation among the local co- 
operative societies gave the impulse towards the centralization of 
marketing, and the formation of provincial and ultimately na- 
tional associations, but many difficulties were experienced before 
the structural development of the marketing organizations was 
complete. The turning point was reached when the principle of 
binding contracts for the supply of produce was adopted. Under 
this system the members of a local co-operative marketing asso- 
ciation undertook to supply the whole of their produce to their 
society for a term of years. The term ranged from one to as many 
as 20 years. On this firm foundation it has been found possible 
to build up the modem organization which markets the greater 
part of Danish agricultural produce. The local units, having a 
democratic membership control, are usually federated to the cen- 
tral society on “commodity” lines, that is to say, the federation of 
local societies is usually concerned with one agricultural com- 
modity or commodities of closely allied character. Members are 
paid for produce by an advance at the time of delivery followed 
by a distribution of the profits at certain intervals. The produce 
thus delivered is classified and graded at the headquarters of the 
association, and the initial payment is made on the basis of this 
classification. For the purpose of marketing, the produce is 
“pooled.’’ These principles — contracts, commodity organization 
and pooling — form the basis upon which a great part of Danish 
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co-operative marketing is conducted, and have been widely copied 
in America, Canada, Australia and elsewhere 

The benefits which agriculture has derived from the European 
co-operative system are many. By the centralization of purchase 
and of sale, considerable economies have been effected, not merely 
in consequence of the elimination of the middleman and of bulk 
handling of the produce, but by the removal of tb" of ex- 

ploitation which buyers and sellers of agricultural ^ r* .it.- not 
infrequently exercised over unorganized farmers. In organized 
marketing, large-scale handling has enabled scientific grading and 
standardization to be carried out, which in turn has led to the pro- 
duction of standard grades of produce and standard breeds of live 
stock on the farms This again, as m the case of bacon, has led to 
a general improvement in the quality of farm produce, and has 
greatly added to the competitive strength of the central export 
associations in foreign markets. Their products have earned a repu- 
tation for uniformity and sustained high quality against which un- 
organized farmers have found it increasingly difficult to compete 

Canadian Wheat Pools. — Canada affords some remarkable 
examples of the development of large scale co-operative market- 
ing enterprise, of which the wheat organization is the most sig- 
nificant The Saskatchewan Co-operative Elevator Company orig- 
inated in the widespread discontent which was felt by farmers at 
the growing powers of the elevator companies. 

Alberta followed the lead of Saskatchewan by setting up the 
Alberta Farmers’ Co-operative Elevator Company in 1913, and 
four years later this company was taken over by the United Grain 
Growers, Limited. The movement towards centralized marketing 
has undergone further important developments For the purpose 
of sellingj an organization known as the Saskatchewan Co-opera- 
tive Wheat Producers, Limited, was formed, with headquarters at 
Regina. Members of the company, who already form a substantial 
proportion of the wheat growers in the province, enter into a five 
years’ contract to sell the wheat through the company. Very simi- 
lar arrangements have been made in Manitoba and Alberta, the 
respective organizations being the Manitoba Co-operative Wheat 
Producers, Ltd , with headquarters at Winnipeg, and the Alberta 
Co-operative Wheat Producers, Ltd., with headquarters at Cal- 
gary. To complete the system of centralization only one step re- 
mained, namely, to unite the three provincial pools into one or- 
ganization. This step was taken. The Canadian Co-operative 
Wheat Producers, Ltd., with headquarters at Winnipeg, was 
formed as the central selling agency for the above three pro- 
ducers’ pools, and operated for the first time in respect of the 
1924-25 crop. The handling of milk, butter and cheese, the mar- 


duction of the bank over-drafts which had been used for the 
mem of advances and expenses In 1922 the compulsory poo 
of wheat vas abandoned, but the principle of pooling the export- 
able surplus was continued on a voluntary basis under e resp c 
tive State Governments Under this scheme, as m the case ot tne 
compulsory scheme, each Slate ultimately received, m respect oi 
the grain actually shipped, the average net profit from the over- 
seas realizations, which, after paying expenses, was is ri 
pro rata amongst the growers. . , 

Mention must also be made of the rapid growth of agricultural 
co-operation in India, which has mainly taken place during the 
present centurv. Indian co-operation bears a much closer re- 
semblance to European than to the American or Australian sys- 
tems As in Germany, it has been developed largely to provide 
credit (and insurance) facilities, and to a limited extent lor t 
purchase of requisites and the sale of produce. \ ■) 

the united states 

For more than half a century farmers of the United States have 
been actively interested m the co-operative way of doing bust- 
ness. As early as 1870 and in isolated cases even be ore a , 
farmeis m this country were banding themselves toget : er ’ 
groups and were marketing farm products, purchasingfaniwupptojMd 
themselves with farm business services on a co -operative basis, 
b broad expansion in the development of co-operative organ- 
ization in this country occurred under the stimulus of. the Grange 
movement, which reached the peak of its activity during y 

’70s Later, further stimulus was given to the movement by other 
faim organizations such as the Farmers Educational and C» - -- 
Union, the Farmers’ Alliance, the American Society of -W-?' 
more recently, of course, by the American Farm Burwu riut, : gen- 
erally speaking, agricultural co-operation as it has developed m this 
country represents a movement separate and distinct from the gen- 
eral farm organizations. It is wholly an economic movement c hhcern- 
ins itself wffh the marketing of farm products, the pui- 

chlsing of and the providing of farm business services 

on a co-operative basis. t t Af 

During its early years the movement was be- r* * r 

the local associations, chiefly because of the .. - / 

tices. Much has been done to correct these weaknesses Sounder busi- 
ness practices have been adopted and operating policies have been 
cnanged from time to time to meet cr.ar.LU-g ?co.iemiw conditions. 
The co-operative o T* c’nlc- , ^'-wever, remain much the same today as 
they were 50 yea-' ' ' . L. ~ c.i.c control, limited returns on cap- 
ital and distribution of savings on a patronage basis still remain the 
dominant features of co-operative activity m this country. Agricul- 
tural co-operation in the United States has made its greatest gain 
since 1015. No other period of similar length in the history of the 
movement has given rise to as many associations as were formed 
during the years 1915 to 1921. In 1921 more than 12,000 associations, 
scattered throughout the United States, were in operation Since that 
time, the number of active associations has declined slightly, but witn 


? . r ~ 1, j r u time, me number 01 active associations jws ucwuuw 

ketxng of wool, live stock, poultry and eggs, fruit and other pro- & de finit e trend toward the formation of large-scale associations oper- 

duce by co-operative enterprise has also made considerable ad- ating on a state-wide or regional basis, membership and volume of 
vance in Canada since the World War of 1914-18. business has continued to expand.. In i 939 > almost 11,000 associations 

Australian Wheat Pools.— The co-operative wheat pools of reported an membership of 3,300,000 and a grand total 

Australia are an example of a somewhat different character, since &e°Umte^^ have developed largely along 

they came into being as the result of direct State action in order commod it y lmes and the status of the movement can best be described 

to meet the abnormal conditions during the War. They have by treating it :n this manner. 

brought about a fundamental change in the system of marketing other^coSLodft^ S°cattcred 

wheat in that country. The ongmal scheme was compulsory, it thr ' h out 45 States are more than 2,400 dairy co-operative orgamza- 
was entered into by the Governments of the Commonwealth, the tions selling milkj cre am } butter, cheese and other dairy o-'oclv cia for 

States of New South Wales, Victoria, South Australia and Western almost 750,000 farmers. Approximately 48% o 1 all the fluid milk. 

luSittru... ^ to 

wheat harvests of the respective States, and for making advances organizations at one stage or another as these products move irom 
to farmers pending the realization. The scheme was first applied f arm t0 consumer. t 

mi rrnn and it was -ubscauerfflv decided to deal with Livestock.— The co-operative livestock marketing associations may 

<rfilv irsfn two ctouds: (i) those operating primarily at 


consisting of ministerial representatives of the Governments oi with I2 branches cp.-itirg 4’ o: the larger markets m the United 

the Commonwealth and the respective States, and one represent- — nf 0,1 

tive of the growers from each State. 

In each State a local board or commission controlled the opera- 
tions of the scheme within its area, and the local board effected 
all local sales, including sales to millers Under arrangements 
with the Australian banks made by the Commonwealth and -ate 
Governments, advances were made to farmers upon delivery oi 
their wheat at railway stations to the appointee repre-sematn o 
The proceeds of the wheat sales were applied, as realized, m ie- 


States This grouo oi Gallon? randies about one-fifth of all the 
livestock sold at uubflc stock \u:d< The latter group is composed 
chiefly of local associations engaged primarily in assembling and ship- 
ping. In 1940 there were about 850 associations of this type in opera- 
tion. A few of the local associations do their own selling, but the 
large majority of them consign the livestock to commission associa- 
tions on the terminal markets. 

Grain.— Co-operative grain handling facilities, which vary from 
inexpensive portable elevators to million-bushel terminals, are to be 
found in nearh every section of the nation wheir gram is produced on 
a commercial scale. These facilities are the property of more than 



AGRICULTURAL CREDIT 


2,600 grain co-operatives which in turn are owned by 36o } ooo farm- 
ers, The typical local elevator has a membership of ioo to 20 o per- 
sons, each of whom owns one or more shares of stock in the organ- 
ization- Grain is received from both members and non-members and 
generally the prevailing price is paid at the time of delivery. Like- 
wise, farm supplies such as feed, fertilizer, coal and machinery are 
sold at “going” prices. Any earnings or savings made by the asso- 
ciation are later distributed as patronage dividends on the basis of the 
volume of business transacted. Many of the local eleyators hold mem- 
bership in large regional sales agencies through which much of the 
grain is marketed. 

Fruits and Vegetables.-— In all of the important commercial 
growing areas, producers of fruits and vegetables have developed co- 
operative marketing associations. More than 1,100 associations located 
in 45 states are now (1940) in operation. The greatest development 
has occurred in producing areas farthest from the large eastern mar- 
kets. California, Florida, Colorado, Oregon and Washington are the 
leading states. Approximately 60% of all the citrus produced in this 
country is marketed by co-operative organizations. Moie than 180 
associations, scattered over 33 states, are marketing potatoes. Apples 
coming mainly from the Pacific northwest, the Shenandoah valley, 
and the commercial areas of Michigan and New York, are handled by 
78 associations. Strawberries from Louisiana, Missouri, Arkansas, 
Kentucky, Virginia and other commercial areas are placed on the 
market by 125 co-operative associations. Many other fruits and vege- 
tables are handled in substantial volume by co-operative organizations. 
Some of the more important o* these are grapes, prunes, peaches, pears, 
beans, celery, LcmaL.es, lettuce and asparagus. 

Cotton. — Co-operation among cotton farmers in this country has 
developed along three distinct lines: (1) cotton marketing associations, 
(2) cotton gins and (3) cottonseed oil mills. Fifteen large-scale cen- 
tralized marketing associations, most of which arc opcrytinr on a 
state- wide or regional basis, report an aggregate :r.t* r. n Vrn of 2S0,- 
000 cotton farmers, and during recent years have handled from 1,500,- 
000 to 2,000,000 bales of cotton annually. The cotton gin movement 
has reached its greatest development in Texas and Oklahoma where 
20% to 25% of the crop is ginned through farmer-owned and farmer- 
operated plants. The movement is gradually spreading to other cotton 
states and at least a few co-operative gins will be found in Missis- 
sippi, New Mexico, Arizona, California, Louisiana and Alabama. New- 
est of the cotton co-operative enterprises are the cotton-seed oil mills. 
By 1940 there were six in operation. The first of these was organized 
in 1922 and has operated continuously since that time. Of the other 
five, two were organized in 1934, two in 1937, and one in 1939. 

Wool. — Approximately 50,000 farmers and ranchmen, scattered 
throughout the United States, are marketing wool co-operatively. The 
greater part of the wool marketed co-operatively is handled by 25 to 
30 large-scale centralized associations which operate on a state-wide 
or regional basis. These co-operatives assemble, grade, warehouse and 
sell lie wool for their members. Much of the wool handled by this 
group of associations is marketed through the office of the National 
Wool Marketing Corporation of Boston. The remainder of the asso- 
ciations are mostly local wool pools. Generally these organizations are 
small and often serve but a single county. In most cases they are 
informally organized and frequently are inactive except for a month 
or two at shearing time The wool is assembled and sometimes is of- 
fered for sale 10 the highest bidder, sometimes consigned to another 
co-operative, and sometimes sold direct to the mills. 

Poultry Products. — The principal business of some 200 associa- 
tions is that of marketing eggs and poultry for 100,000 farmers. In 
addition to these 200 associations, approximately some 700 other co- 
operatives are handling poultry products as sideline enterprises. Chief 
among these are a number of local co-operative creameries located, 
for the most part, in the middle western states. In the far western 
states of California, Oregon, Washington, Idaho and Utah where 
intensive commercial poultry production has developed on a large 
scale, poultrymen now own and operate some of the world’s largest 
egg, poultry and turkey marketing associations. At least eight asso- 
ciations located in this area transact an annual volume of business in 
excess of $1,000,000 each. In the eastern states, where producing 
areas He within easy reach of large consuming centres, the auction 
method of selling eggs and poultry has become very popular. In this 
area 26 egg and poultry auctions are now in operation. All of these 
have been organized since 1930. 

Other Farm Products. — More than 15,000 farmers located 
mainly in California, Oregon, Georgia and Virginia are marketing 
nuts co-operatively. Eleven associations with a combined membership 
of 70,000 are marketing tobacco. Marketing hay is the principal enter- 
prise of eight associations and a secondary enterprise for at least 40 
others. There are 25 to 30 sugar beet bargaining associations. In the 
southern states there are eight or ten co-operatives manufacturing 
cane sugar. And one or more associations are handling each of the 
following products: maple sugar and maple syrup, honey, nursery 
stock, pulpwood, tog oil, broomcom and fox fur. 

Farm Supplies. — One of the outstanding developments in the 
Md of agricultural co-operation since 1920 has been the rapid growth 
of purchasing associations From less than 1,000 associations in 1920, 
the number had increased to 2,600 in 1939. Volume of business in- 
creased from $50,000,000 to $335,000,000 during the same period. 


Membership has grown to almost : ; coc,oco Many of the marketing 
associations handle farm supplies as a --no. activity. Some of the 
fruit and vegetable associations supply their members ^ with fertilizer, 
spray materials and packing supplies. Some of the dairy associations 
handle separators, milk pails, strainers and milk cooling equipment. 
Grain elevators quite generally handle feed, coal, salt, twine, hardware 
and other supplies for the convenience of their member-patrons 

Mutual Insurance. — Farmers’ mutual insurance companies, the 
first of which was organized more than 100 years ago, represent one 
of the oldest forms of co-operative activity in this country The 
primary purpose of this type of rural co-operative is to provide in- 
surance on a cost basis. The 1,900 companies now active report an 
aggregate membership of 3,263,224 and a total of more than $11,000,- 
000,000 of insurance in force. 

Mutual Irrigation.-— Located mainly in the western states are 
approximately 2,500 mutual irrigation companies. These are volun- 
tary associations of persons engaged in farm products 

under irrigation. These mutua 1 C 'A-"' the commercial 

companies in that they are or: ran 'u .n a non-profit basis, they 
differ from the irrigation districts m mat membership and financial 
support are generally voluntary. , , 

Mutual Telephone Companies. — Farmers’ mutual telephone 
companies are now operating in every state in the union. ^ Some 2,000 
of these represent fairly large formally organized companies operating 
complete telephone systems including a switchboard. More than 
30,000 others represent small informally organized groups of farm 
people who have pooled their efforts and constructed neighbourhood 
lines In many instances, f «v ( . e operated lines provide 

the only telephone service . > : ' .cmmunity and if it were 

not for them these communities would be entirely without telephone 
communication. 

Rural Electric Co-operatives.— Among the newer undertakings 
by co-operatives is that of hrinzirc: \ " to rural com- 
munities. Since the Rural Uvl ■ 1 a. ' was created 

in 1935, the number of farms in the United States provided with 
electricity has more than doubled. Much of this has been accom- 
plished through the co-operative form of organization. 

Bibliography. — J oseph G. Knapp and John FT LA-. Cr,cp< z A 
Purchasing of Farm Supplies , Farm Credit ■ 

(Sept. 1935) ; Ward W. Frt-ow, Cccper f i* x v t> Marketing of Agricultural 
Products , Farm Credit .<( u-llli cr 3 jI 3 (Feb. 1936); Chastina 
Gardner, Cooperation in Agriculture , A Selected and Annotated Bibli- 
ography With Special Reference to Marketing , Purchasing , and Credit, 
Farm Credit Administration Bui. 4 (May 1936) , R H. Elsworth, 
Statistics of Farmers ’ Cooperative Business Organizations 1920-193$, 
Farm Credit Administration Bui. 6 (May 1936) ; Henry H. Bakken 
and Marvin A. Schaars, Economics of Cooperative Marketing (1937) ; 
French M. Hyre and others, A Statistical Handbook of Farmers * Co- 
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Other bulletins and publications by the Farm Credit Administration 
and by the state agricultural colleges cover a wide range of topics in 
this field. 

American Cooperation , published annually by the American Insti- 
tute of Cooperation, contains proceedings of the Institute. 

(W. W. Fe.) 

AGRICULTURAL CREDIT. The credit needed in agri- 
culture is of two kinds. The first is long term credit, required to 
facilitate land purchase or the execution of improvements; the 
second is short term or personal credit, required to finance the 
growing, harvesting or marketing of crops, etc. Systems of agri- 
cultural credit as they exist today in various parts of the world 
may be roughly distinguished according to whether they are based 
on a co-operative principle or not. Co-operative credit has been 
successfully developed in Europe (with the marked exception of 
Great Britain) and in India. In most of the newer countries co- 
operative systems have been relatively unsuccessful, and other 
means of financing agriculture have had to be found. 

Great Britain. — There are very few British institutions spe- 
cifically engaged in providing credit for agriculture, the bulk of 
farm credit being furnished by the joint stock banks and trades- 
people, insurance companies and private mortgages. In regard to 
long term credit, two institutions (the Farmers’ Land Purchase 
company and the Lands, Improvement company) have, however, 
sought to specialize in this business. The former has aimed at 
lending money on mortgage for land purchase, but its operations 
have been on a very restricted scale. The latter, founded in 
1858 and operating under special acts of parliament, has lent 
upward of £13,000,000 for the purpose of carrying out certain 
types of land improvement. Apart from these, farmers and land- 
owners have mainly had to rely for long term loans on bank over- 
drafts secured by the deposit of title deeds and private mortgages. 
In regard to short term credit, for several years prior to World 
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War 1 attempts, were made to establish co-operative credit socie- 
ties in Great Britain on the Raiffeisen model (which had had such 
widespread success in Germany and dther continental countries). 
In 1910 there were 31 co-operative credit societies in Great 
Britain with 663 members; during and after this war there was a 
substantial decline in their number and membership. 

In 1922 the subject of credit was considered by a committee 
appointed by the minister of agriculture, and its report was pub- 
lished early in 1923. Its recommendations were adopted by the 
government, and the Agricultural Credits act 1923 was passed 
in July of that year. The objects of this measure were: (1) to 
enable persons who bought their holdings during the currency 
of the Corn Production acts (April 5 j 1917 to June 27, 1921) 
when prices were exceptionally high, to obtain mortgage loans 
from the state repayable within a maximum period of 60 years; 
(2) to establish co-operative credit societies with powers to bor- 
row from the state. The latter were based on limited liability, 
each member being entitled to hold any number of £1 shares 
upon which 5s. had been paid up, and to borrow in proportion 
to his share holding. The credit societies could borrow from the 
state £1 for each share so held. 

Under the first of the above provisions, mortgage loans were 
granted to the gross value of £5,000,000. Very little interest was, 
however, taken by farmers in the formation of co-operative credit 
societies, only nine societies being actually registered under the 
act, of which four never commenced operations. In view of the 
small response to this measure, state advances to credit societies 
were discontinued in March 1927. Subsequently, the government 
stated its intention of introducing a bill dealing with this subject. 

Germany. — Germany may be regarded as the birthplace of co- 
operative credit in Europe. The typical organizations have been 
the Landschaften or credit unions (for long term credit) and the 
Raiffeisen banks (for short term credit). The former originated 
as far back as 1770, and gradually extended not only in Ger- 
many, but to Denmark, Hungary, Russia, Poland, Norway and 
elsewhere. The basic principle was the issue by the Landschaft of 
bonds based on estates mortgaged in its favour — the bonds being 
secured upon the collective guarantee of the members of the 
Landschaft. The borrower was paid not in cash but in bonds 
which he could realize on the market. He had the right to repay 
by annuity or by special instalments, or to cancel the loan by 
purchasing and tendering bonds. Landschaften bonds were re- 
garded as first-class securities, and during the period 19 10-14 
were quoted on nearly equal terms with the loan bonds of the 
empire. The principle of the Raiffeisen banks, which were em- 
powered both to make loans and to take deposits, was originally 
that loans were secured by the collective unlimited liability of all 
the members. Limited liability was, at a later date, adopted by 
a small number of these societies. In some cases they added to 
their credit business that of purchasing supplies for the members, 
such as seeds, fertilizers, coal, etc. Under Raiffeisen’s personal 
guidance the local credit societies were affiliated to central loan 
banks, which subsequently received assistance from the state. 
The wonderful growth of these societies into a vast banking 
organization, without incurring any serious losses, is perhaps with- 
out parallel in the history of finance. In 1924, out of 38,000 
registered agricultural co-operative societies in Germany over 
19,500 were rural banks. 

The postwar inflation in Germany,, involved the whole credit 
organization in acute difficulties, and with the collapse of the paper 
mark, confidence was destroyed and depositors ceased to lend 
their money. For these reasons German agriculture found itself 
faced with an extreme shortage of capital, interest rates rose to 
a very high figure and farm mortgages became, for a period, un- 
obtainable. After the stabilization of the cmrency and the intro- 
duction of the rentenmark, drastic reorganization of the credit 
machinery became necessary, A central institution of agricultural 
credit, the Rentenbank-Kreditanstalt, an offshoot of the Renten- 
bank, was established, which operated through the previously 
existing credit institutions Ultimately, with the aid of loans raised 
in the United States, the situation was considerably relieved and 
rates of interest substantially reduced. 


France,— -The conspicuous feature of agricultural credit in 
France is the state subsidy which it carries with it. Under the 
Meline act of 1S94 all or part of the members of one or more 
agricultural syndic at could constitute a credit society, whose 
capital was obtained by subscription of members. The credit 
society became a filiate of the syndicat. A considerable growth 
of these societies took place with the assistance of a voluntary 
organization which prepared model rules. In 1897 it was made a 
condition of the renewal of the charter of the Bank of France 
that it would place at the disposal of the state without interest 
40,000,000 francs, together with an annual share in the profits 
of the bank, for the assistance of agricultural credit. In 1899 
regional banks were created, the members of which w T ere the local 
credit societies, and the above subsidy enabled the regional banks 
to reduce their rate of interest to the credit societies, and con- 
sequently to provide cheap credit to farmers. The number of 
regional banks in 1921 was 69, with nearly 5,000 credit societies 
affiliated to them. The extension of the system to the provision 
of long term credit was made under acts of 19x0 and 1920, which 
permit a maximum loan of 40,000 francs to individuals to facili- 
tate the acquisition and management of rural properties. 

Canada. — In Canada credit unions have been more successful, 
and over 150 with a membership of more than 66,000 have been 
organized since 1906, mainly in Quebec and neighbouring prov- 
inces. By a number of acts the provinces of Canada have also 
sought to extend the facilities for short term credit to farmers. 
These include the Livestock Encouragement act, 1917, of Alberta, 
under which persons may form an association and jointly apply 
to the Livestock Commissioners for a loan; the Livestock Pur- 
chase and Sale act, 1913, of Saskatchewan; the Rural Credits act, 
1917, of Manitoba, and a similar act in Alberta, both designed to 
promote co-operative credit. Mention should also be made of the 
Ontario Farm Loan act and the Agricultural Development act 
passed by the Ontario Legislature in 1921 — designed both to assist 
land settlement and to provide short term loans. As regards long 
term credit, legislation has been enacted by the separate prov- 
inces. Manitoba passed Manitoba Farm Loan act, which became 
effective in 1917, and was subsequently amended in 1919 and 
1921. The act established the Manitoba Farm Loans association, 
which serves as the lending agency between the provincial govern- 
ment and the farmers, and is governed by a board of five mem- 
bers including a Commissioner of Farm Loans. Loans are secured 
upon first mortgages on farm lands and are repayable by annual 
instalments in 30 years. Saskatchewan has passed legislation on 
similar lines (the Saskatchewan Farm Loan act, 1917), and 
Alberta has followed the general lines of the Farm Loan act in 
the United States. 

Australasia. — The development of agricultural credit has re- 
ceived and is still receiving a considerable amount of attention in 
Australia and New Zealand. In most states of Australia state 
credit institutions, such as state savings banks, make a specialty 
of providing agricultural credit. A number of acts have been 
passed in recent years dealing with the subject of rural credit, 
among which mention should be made of the Commonwealth 
Bank (Rural Credits) act 1925 making provision for financing 
producers’ organizations in marketing their produce. An account 
of these measures is to be found in the Australian Year Book 
1925. In New Zealand a Royal Commission on rural credit pub- 
lished a report in 1926 which was followed by two acts of parlia- 
ment, the Rural Advances act 1926 and the Bank of New 
Zealand act 1926, both designed to assist the development of long 
term agricultural credit. 

India. — The development of agricultural credit in India has 
mainly followed the European model, and has made consistently 
steady progress. The first act legalizing co-operative credit so- 
cieties was passed in 1904. This act was replaced by an act in 
1912 which closely followed the English Friendly Societies act 
and permitted other forms of co-operation. The number of rural 
credit societies under this act exceeds 40,000 and these are mainly 
modelled on the Raiffeisen plan. 
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THE UNITED STATES 

The past hundred years have seen a continuously increasing 
need in the United States for credit to finance farm operations, in- 
cluding the purchase and improvement of farm land and the pro- 
duction and mar'sC-nra of crops and livestock. The increased cost 
of farm land, the use' of commercial fertilizer, power machinery, 
and many other factors have contributed to increased credit needs. 
As a result a large percentage of farmers use credit. Fanners fre- 
quently have to go in debt to get in the farming business, either 
to buy equipment or land. To become landowners, most farmers 
have to supplement their savings with borrowed capital. The 
majority of fanners do not have sufficient working capital to 
supply their needs at all seasons of the year. 

Rural credit, during the years in which fanners’ credit needs 
were expanding, did not keep pace with the demand. Interest 
rates in some sections were abnormally high. At the turn of the 
century farm organizations and others interested themselves in 
the problem. Commissions were sent to Europe to study the farm 
mortgage systems in operation there. Finally, the congress of the 
U.S. passed the Federal Farm Loan Act of 1916, which provided 
for the establishment of a farm mortgage credit system. In 1923 
provision was made for a system of federal intermediate credit 
banks which are wholesale credit agencies discounting agricul- 
tural paper. Ten years later, the Farm Credit administration was 
organized bringing together these and other federally sponsored 
credit services under one supervising federal agency. The Farm 
Credit Act of 1933 provided for a system of production credit, 
supervised by the Farm Credit administration, with local associa- 
tions making loans directly to farmers and obtaining loan funds 
through the federal intermediate credit banks. This act also 
authorized the establishment of 13 banks for co-operatives under 
the Farm Credit administration to make loans to farmers’ mar- 
keting, purchasing and business service associations. The Farm 
Security administration, the Rural Electrification administration 
and the Commodity Credit corporation also are sources of credit 
for farmers and farmers’ co-operatives. Three states have oper- 
ated rural credit systems but these were (1940) in liquidation. A 
number of states invest school and other funds in farm mortgages. 
The rural credit system thus includes commerdal and private 
agencies, such as commerdal and savings banks, insurance com- 
panies and individuals, supplemented with government-owned 
institutions and government-supervised co-operative institutions. 

Long-term Credit. — Farm mortgage credit for purchasing 
farm land and making permanent improvements is used in much 
larger amounts but by a smaller number of farmers than credit 
for short-term production needs. The mortgage indebtedness of 
farmers in the U.S. was $3,200,000,000 in 1910. It increased 
during and following World War I to a peak of $10,800,000,000 
in 1923, After 1923 it declined year by year to $6,400,000,000 in 
Jan. 1943. In 1940, 52% of the total was on farms in the 12 
north-central states 

The relative importance of different sources varies among the 
various regions. In 1943 important sources were the 12 federal 
land banks, $1,603,000,000; life insurance companies, $891,000,- 
oco; the land bank commissioner, $512,000,000; insured commer- 
dal banks, $471,000,000; Farm Security administration, $164,- 
000,000. A large part of the balance was held by individuals. 

An outstanding change in farm mortgage credit in the 10-year 
period, 1928-38, was the shift in sources of credit. The refinancing 
activities of the federal land banks and land bank commissioner 
resulted in large increases in outstanding loans of these agencies. 
On June 30, 1939, these two sources accounted for 37.4% of the 
farm mortgage debt of the country. Investment of life insurance 


companies in farm mortgages dropped from 22.9%. of the total 
farm mortgage debt to 12.4% over the 10-year period, 1928-38 
Joint stock land banks in 1928 holding 7% of the farm mortgage 
debt had liquidated their holdings to 1.1% on June 30, 1939- 
The Federal Land Bank System.— -Funds for farm mortgage 
loans were formerly brought into farming areas largely through 
banks. Selling farm mortgage notes in their original form became 
the usual practice. It was generally necessary to find a borrower 
who wanted a mortgage of a given amount, covering a certain 
period, and with definite terms. A system was needed which could 
standardize farm mortgages and hold them as collateral against 
which bonds could be marketed. The federal land bank system 
was established by the Federal Farm Loan Act of 1916 to meet 
these needs. The joint stock land banks, also established by this 
act and in 1928 holding a peak of $667,000,000 in farm mortgage 
loans were placed in liquidation by the Emergency Farm Mortgage 
Act of 1933. The 12 federal land banks operated under the super- 
vision of the Federal Farm Loan board until 1933, when the board 
was abolished and the banks placed under the supervision of the 
newly organized Farm Credit administration. The 12 federal 
land banks make long-term farm mortgage loans largely through 
national farm loan associations, local co-operatives, organized, m 
the first instance by 10 or more farmers desiring loans totalling 
at least $20,000. In 1928 there were 4, 500. to 5,000 national 
farm loan associations in the U.S. Consolidation, of associations 
has resulted in a decrease in number to 3,484 active on Dec. 31, 
1942. Each borrower subscribes to stock in the national farm 
loan association equal to 5% his loan. The association sub- 
scribes to federal land bank stock. The 12 banks had a paid-in 
capital of $217,506,258 on Dec. 31, I94 2 * Of this amount, na- 
tional farm loan associations owned $97,365*018, or 45%, and 
the U.S. government, $117,1 76,065? or 54%* About $3,000,000 
was owned by direct borrowers. 

Federal land bank loans can be made only to farmers or pros- 
pective farmers. No land bank loan may exceed 5 0 % of the ap- 
value of the land plus 20% of the appraised value 
■ \ ’ “j perm a: ent insured improvements on the land. The maxi- 
mum amount loanable is $50,000. The term may extend up to 
thirty-odd years. All loans are made on an amortized basis. Pre- 
payment privileges are allowed after five years. Borrowers may 
deposit money in good years to meet instalments in bad years. 
Funds for making loans are obtained by the sale of long-term 
bonds. The 12 banks are jointly and severally liable for the pay- 
ment of principal and interest on all bonds issued. The bonds are 
not guaranteed by the U.S. government. The interest rate on new 
loans may not exceed by more than 1% the rate borne by the last 
bonds issued. The contract rate on loans through national farm 
loan associations on Mar. 1, 1944 was 4%. This rate has been in 
effect from 1935. From 1917 through Dec. 31, 1943, the federal 
land banks made loans totalling $3,376,000,000. Federal land 
bank loans outstanding on Dec. 31, 1943, totalled $1,358,000,000. 

Land. Bank Commissioner Loans. — As a result of the col- 
lapse in farm prices, farm income and land values, thousands of 
farmers from 1932-35 were faced with foreclosure. Emergency 
measures were necessary. The Emergency Farm Mortgage Act 
of May 12, 1933, authorized the land bank commissioner of the 
Farm Credit administration to make farm mortgage loans of a 
more or less emergency character. These loans may be made up 
to 75% of the value of the mortgaged property but cannot ex- 
ceed $7,500 to one individual. Funds for making loans are ob- 
tained through a government-capitalized institution, the Federal 
Farm Mortgage corporation, which issued government-guaranteed 
bonds aggregating $1,651,559,000 from its establishment in 1934 
to June 30, 1939. Part of these funds were used to purchase fed- 
eral land bank bonds. As the law stood (May 1946) the 
authority of the commissioner to make loans expired on July 1, 
1946. From Aug. 23, 1933, the federal land banks have acted 
as agents in making and handling these loans. Some 613,000 com- 
missioner loans, totalling $1,127,662,036, had been made to Dec. 
31, 1943. Although a large percentage of loans were used for re- 
financing purposes, many young farmers have used these funds to 
supplement federal land bank loans for the purchase of farms. 
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The Farm Security administration makes first mortgage loans to 
enable a limited number of competent tenants, sharecroppers and 
farm labourers, unable to obtain credit elsewhere, to purchase 
family-size farms of their own and to make needed improvements 
on those farms. Loans may cover 100% of the appraised value of 
properties acquired but may not exceed $12,000. The rate of in* 
terest is 3%. Annual payments of interest and principal are 4.3%. 

To July 1, 1943, loans made aggregated $188,000,000. The Fed- 
eral Housing administration is authorized to insure loans made to 
buy and improve farms or to modernize farmhouses and other 
buildings. Fifteen per cent of the amount of a loan must be used 
for materials and labour for new construction or repairs. 

Terms and Conditions of Farm Mortgage Loans.-— 
Marked changes have occurred in the terms and conditions of 
farm mortgages from 1917 when the 12 federal land banks first 
introduced the amortization principle into farm mortgage lending 
in the U.S. Prior to this, loans were made ordinarily for periods 
from five to ten years. As farmers were often unable to accumu- 
late enough money to pay off a mortgage in that length of time 
the loan was usually renewed, entailing considerable expense. Fol- 
lowing the lead of the federal land banks, most insurance com- 
panies and some commercial banks are making loans covering 
longer periods and often repayable on an amortized basis. 

The trend in interest rates on farm mortgage loans was upward 
from 1917 to 1921, and then gradually downward from the early 
1 920s, except for a short period around 1930. Farmers in most 
sections were (1944) obtaining farm mortgage credit at the low- 
est rates ever available in the U.S. Federal land banks were mak- 
ing loans at a contract interest rate of 4%. The interest on instal- 
ments coming due prior to July 1, 1944, was payable at 3i%. 
Land bank commissioner loans were made at 5%, with all interest 
instalments maturing before July 1, 1944, payable at &%. The 
U.S. government reimburses the banks and the Federal Farm 
Mortgage corporation for the difference between the contract 
rate and the temporarily reduced rate. Interest rates of some 
commercial banks and insurance companies compare favourably 
with these rates in territories where they make most of their loans. 

Short-term Credit. — It is estimated that from 60% to 80% of 
the farmers in the U.S. use some form of short-term credit each 
year. The largest source of production credit is commercial banks, 
which on June 30, 1943, had short-term agricultural loans out- 
standing totalling $1,316,385,000. Most country banks are either 
directly or indirectly affiliated with the Federal Reserve banks, 
which makes it possible for them to obtain short-term loans or 
rediscount eligible notes. Their loan rates vary from 5% to 10%. 
Credit advanced by merchants and dealers in farm products is 
usually much more expensive. Many farmers’ co-operative buy- 
ing and selling associations grant some credit to their members. 
Production credit associations with loans outstanding on June 30, 
1943, totalling $256,991,000 are an increasingly important source 
of production credit. Since i 9 33 » some 530 production credit 
associations have made production loans to farmers and livestock 
men. Twelve production credit corporations, one m each iarm 
credit district, helped to organize, capitalized in part, and now 
supervise the local associations. Funds for making loans are 
obtained by discounting farmers’ notes with the federal inter- 

mediate credit banks. , . , t , 

Each farmer-borrower owns class “B’ stock m the production 
credit association equal to S % of his loan. The capital stock of 
the production credit associations on Dec. 30, 1942, was $104,240. 
194, of which $21,989,942, or 21.1%, represented class B vot 
ins stock owned by 265,749 farmer-members of the association^ 

Z « ,S9 %; ™ ■*: 

by the corporations, farmers and other private investors. 

From Feb. 24 , 1939 to March 1944, the 
on production credit association loans bad been 4 i%- 
that date it was 5% but a reduction m Federal Interstate 
Credit bank discount rate on the date specified enabled the asso 

dations to lower their rate. . . ~ ar . 

Most loans are made on a budget basis. That is, a farm r 
ranees for his credit for a season and the money is advanced as 
Keds it He repays the loan when the crops and livestock 


financed are sold. Interest is charged only for the time a farmer 

^In making* production credit association loans 

tioft is given to farming plans and the ability of a ^ j 

a loan from the sale of farm products, rather than basing the 

entirely on the value of the collateral. . . cree jjt 

Another source of agricultural credit 10 a few localities is credit 


At times many farmers are unable to qualify for , ! ° a ds 0 f 
banks and production credit associations. To mee “ h 
this group, the United States government has provided ^ 
loans from appropriated funds or those advanced b\ a 
corporations. Under this heading may be grouped emerge > P- 
and feed loans; loans made by the Regional AgncuU^J < Credit 
'orocrcin-s. and rehabilitation loans of the Farm Security admin 
istration. There were outstanding on Dec. 31, x 943, $ I °7, „ 

of “emergency crop loans”; $40,000,000 ,0 f “drought 
made in 1934-35, and $12,100,000 of “orchard rehabilitation 
loans ” The Regional Agricultural Credit corporation was ve y 
active in 1932-33 and was revived to make emergency loans m 
1943. Outstanding loans, amounting to $144,600,000 a *- the end 
of 1934, were down to $4,000,000 in 1942, but increased to $32,- 
000,000 at the end of 1943- The Farm Security administration 
developed from various relief activities among farmers 
middle 1930s, carries on a program with low-income farmers. 

July 1, 1943, outstanding rehabilitation loans amounted to $380,- 

3 °Federal Intermediate Credit System. — The 12 federal in- 
termediate credit banks were established in 1923 under the Agri- 
cultural Credits act as wholesale credit institutions for agriculture 
to provide production and marketing credit for penods longer 
than those ordinarily supplied by commercia banks. In 1930 thes e 
banks were placed under the Farm Credit admrmstra ion and 
form one of the permanent units m each of ^ Farm Cred t dis 
tricts. The government had paid-in capital (Dec. 1942) m th ® 

12 banks totalling $60,000,000, and they had accumu f; e ^ a ™ e ^ 
surpluses of $20,400,000. Funds to lend are obtained largely from 
the sale of collateral trust debentures. These are not guaranteed 
as to either interest or principal by the U.S. government, but 
have been readily salable at low rates of interest. 

These banks under the law are authorized to discount paper ot 
any production credit association, bank for co-operatives, national 
bank, state bank, trust company, agricultural, credit corporation, 
incorporated livestock loan company, savings institution, co-oper- 
ative bank, credit union, or fanners’ co-operative Production 
credit associations accounted for about 75 %/-°* tiie k> ans ai * d 
discounts of the intermediate credit banks m 1939* Loans to 
farmers’ co-operatives through the Farm Credit system are 
handled largely by the 12 banks for co-operatives which use the 
facilities of the federal intermediate credit banks in obtaining 
part of their loan funds. 

Farmers 5 Co-operatives.-— The farmers’ co-operative move- 
ment in the United States has shown large growth in the past 50 
years. In 1937 a national survey gave the business of some 10,500 
farmers’ marketing and purchasing associations as exceeding 
$2,000,000,000 in a year. The capital of these associations is 
provided by farmer-member subscriptions and retains from the 
net proceeds of the products handled. Additional capital is often 
needed to supplement the association’s funds in peak operating 
periods or to construct plants and to buy equipment. 

To supply additional capital, farmers’ co-operatives have a num- 
ber of sources of credit. Commercial banks furnish a consider- 
able portion of their credit needs. Beginning in 1923 the fed- 
eral intermediate credit banks made loans to farmers’ marketing 
and purchasing co-operatives on the security of commodities m 
storage. Since 1933 loans to co-operatives through the Farm 
Credit system have been handled largely by the banks for co-oper- 
atives which obtain part of their loan funds from the federal 
intermediate credit banks. The Agricultural Marketing Act Re- 
volving fund, administered by the Federal Farm board from 
1929 to 1933, provided funds for effective merchandising, facility, 
and commodity loans to farmers’ marketing associations. Leahs 
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from this fund were curtailed when the banks for co-operatives 
were established in 1933. 

The 13 banks for co-operatives, one in each of the 12 Farm 
Credit districts and a central bank in Washington, D.C., make 
facility, operating capital and commodity loans to farmers ! * mar- 
keting and purchasing associations and to mutual companies. 
About 30% of the borrowings of marketing and purchasing asso- 
ciations outstanding at the peak period in 1936, according to 
the national survey, came from the banks for co-operatives. 

The Commodity Credit corporation, organized Oct. 17, 1933, 
by executive order, provides funds for producers and farmers’ 
co-operatives to finance the carrying and orderly marketing of 
certain agricultural commodities recommended by the secretary 
of agriculture and approved by the president. Loans authorized 
at a fixed rate per unit on basic commodities, such as cotton, 
corn, wheat or wool, may be obtained by producers through banks 
or other lending agencies on forms provided by the Commodity 
Credit corporation. The corporation also makes direct loans. 
Loans of the corporation outstanding on July 1, 1943, excluding 
loans held by banks and other financing institutions, totalled 
$218,535,000. The Rural Electrification administration provides 
funds to co-operative associations of users for financing the con- 
struction and operation of rural electric systems. On July 1, 
1943, such loans amounted to $327,588,000. 

Bibliography — E. S. Sparks, History and Theory of Agricultural 
Credit in the United States (1932); Frieda Baird and C. L. Benner, 
Ten Years of Federal Intermediate Credits (1933), American Insti- 
tute of Banking, Farm Credit Administration (1934); Farm Credit 
Administration, Annual Reports (1933-42), Farm Credit Quarterly 
(1936-41); U.S. L\ or r.i-jn: i r Agriculture, Agricultural Finance Re- 
view (1938-43), U M.: :\y, Agricultural Finance (1941); D. C. 
Horton, H. C. Larsen and N. J. Wall, Farm-Mortgage Credit Facil- 
ities in the United States (1942). (E. B. Rd.j X.) 

AGRICULTURAL ECONOMICS. Agricultural economics 
is the science which treats of the conditions, laws and institutions 
that affect the wealth-getting and wealth-using activities of farm- 
ers as individuals and of agriculture as an industry. Thus, it is 
concerned not only with the economic problems of the individual 
farmer in producing and marketing his products, and in financing 
his operations, but also with the economic aspects of the political, 
legal and other social relationships of farm people among them- 
selves and with the rest of society, including the community, 
state and nation. 

The scope of agricultural economics ranges, for example, from 
the acquisition, organization and use of the means of production 
on the individual farm to the broad programs and policies which 
affect the balance of all interests in the production, consumption 
and conservation aspects of agriculture. It includes, in addition, 
the study of the characteristics, behaviour and control of agricul- 
tural prices, the elements of cost in agricultural production, the 
problems of agricultural marketing, the methods of financing all 
phases of agriculture, the social and economic problems inherent 
m the ownership and use of agricultural land, the geography of 
agricultural production, and finally, the welfare of farm people as 
conditioned and determined by the foregoing aspects and by the 
size and distribution of farm population as related to agricultural 
opportunities. 

Two methods of study have been used by workers in this field. 
The primary method has been to collect basic data regarding 
farmers, farms and institutions that serve rural people as well as 
more general economic data concerning agricultural subjects. As 
a part of this method, various research techniques have been 
applied to the data to ascertain those genera! principles which 
underlie the economy of rural people and institutions. A second 
method of approach has been to select from currently accepted 
principles of economics those considered helpful in the analysis 
of the problems under study. The two approaches, of course, 
have never been entirely separated and as the work has developed 
they have come to be more and more combined. Some studies 
have been confined to problems such as the economic organiza- 
tion of farms and of markets, while others have dealt broadly 
with issues involved in community, state, national and inter- 
national policies which affect farmers, consumers -or even entire 


populations. 4 , 1 , 

The emphasis upon agricultural economics as a special phase 01 
economics is based on man’s dependence Upon the products of 
the soil to meet his primary needs, especially for food, clothing 
and shelter, as well as upon the large number of people ^ who ate 
engaged m the occupation of farming. In fact, the basis of the 
most pressing problem among people throughout the world is 
man’s relationship to the availability of food and other agricul- 
tural materials. Agricultural economic problems have become 
more acute with the development of commercial agriculture and 
the growth of the world's population from the beginning of the 
1 8th century. The abundance of food produced ir_ ^elation to 
population in some of the newer countries inch: ring those of 
North and South America, Australia, New ZciAd. a and parts of 
Africa, gave rise to problems of maintaining a w: 11 - 

balanced agriculture based upon domestic and . l, ’m - 

On the other hand, the pressure of population upon the food sup- 
ply in densely populated countries, such as India and China, has 
been responsible for many social conditions peculiar to such coun- 
tries. Primitive methods in such countries are largely the result 
of the scarcity of raw materials, land and capital goods, in rela- 
tion to population. Under either set of conditions, the attainment 
of a balance between agriculture and the rest of the industry of a 
country and the development of international trade relationships 
which will enhance the well-being of the people are complex prob- 
lems of major importance. Economic problems which have arisen 
from either a commercial or a .-ubri-,c::ce agru uk'-re have re- 
sulted in specialized research in agricultural economics. 

Agricultural economics as a systematically organized body of 
knowledge is largely a product of the 20th century. In the United 
States, for example, following 1850, the invention of labour- 
saving machinery, improved transportation and communication 
facilities, and the bringing into cultivation of extensive fertile 
land areas rapidly expanded production to the point of burden- 
some surpluses. The amount of wheat production in excess of 
domestic needs in the U.S. at the end of the 19th century, for 
example, compared favourably with the total production of any 
European country. These surpluses, offered upon world markets, 
helped to disorganize the agriculture in European countries, and 
led to greater dependence upon the importation of food. With 
expanded grain production in some countries, improved transpor- 
tation facilities and deficit food production in other countries, 
the comparative advantage among different countries led to in- 
creased specialization in production and to expanded world trade 
in agricultural products. The importance of these problems in 
both surplus and deficit countries naturally drew the attention of 
trained economists and technically trained agricultural workers 
interested in economics. It was in this setting that modem agri- 
cultural economics came to be recognized as an important agri- 
cultural science. 

EARLY CONTRIBUTIONS TO AGRICULTURAL 
ECONOMIC THINKING 

Many references, both secular and religious, point to the im- 
portance of agriculture in the economic life of early people. In 
ancient Greece, knowledge pertaining to religion, ethics, law, eco- 
nomics and philosophy attained a degree of systematic treatment. 
Aristotle recognized the importance of the so-called art of money- 
making, and observed that husbandry and stock raising consti- 
tuted the true and proper art of money-making, with the exchange 
of goods given a secondary place. Aristotle’s recognition of man’s 
dependence upon production, exchange and consumption, stands 
as one of the early recorded contributions to economic thinking. 
From the time the division of labour and exchange began to 
characterize organized society, agriculture has generally been ac- 
corded an important place in economic thought. 

Some early Roman writers considered the revival and reform 
of agriculture to be fundamental in preventing the moral cor- 
ruption of the nation. The economic importance accorded agri- 
culture by the Romans is expressed by Cicero in the statement 
that “of all means of acquiring gains, nothing is better than agri- 
culture, nothing more productive, nothing more pleasant, nothing 
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more worthy of a man of a liberal mind ” Roman writers, Cato, 
Columella, Varro and Virgil, paid special attention to technical 
agriculture and rural economy; they opposed large estates, absen- 
teeism and the spread of slavery, but praised small-scale farming. 
Pliny lamented that the large estates — iatifundia — had brought 
rum to Italy. 


During the middle ages, 400 to 1300 a.d., much of the land of 
Europe was cleared and brought into agricultural use. The feudal 
system tended to provide for local self-sufficiency although goods 
and services were limited. Some new patterns of land settlement 
were undertaken, but there was a tendency for the agriculture to 
develop in similar ways. However systematic the thought of that 
period may have been, it has not contributed much lasting in- 
fluence on present-day agriculture Monks and other members 
of religious orders which wae large landholders studied the 
Roman writers. In the 13th century, Walter of Henley, in Eng- 
land, wrote a number of manuscripts on agriculture, winch domi- 
nated the field until the 16th century when they were superseded 
by works on husbandry and surveying, m 1534, credited to John 
Fitzherbert. The gradual decay of feudalism from the early mod- 
ern period opened the way for more systematic thinking regard- 
ing economic life and well-being 
The place accorded agriculture in the economic life of a nation 
received major consideration at the hands of the French physio- 
crats under the leadership of Dr. Francois Quesnay in the 18th 
century. The physiocrats praised agriculture for bringing into 
existence a net product ( produit net ) and stated that if the order 
or laws of nature were followed nature would be found provi- 
dential in meeting human needs. In fact, they regarded all other 
industry to be sterile and agriculture as the only new source of 
wealth, because agriculture was the only industry that produced 
more than was put into it in the form of labour and capital. 


AGRICULTURAL ECONOMICS IN THE 19TH CENTURY 

Great Britain. — In the agricultural history of Great Britain, 
throughout the 19th century, there appeared much of the founda- 
tion upon which modem agricultural economics has been de- 
veloped. In the classical school of economics, David Ricardo and 
Thomas R. Malthus deserve mention for their contributions of 
principles related to the economics of agriculture, Malthus took 
the point of view that nature instead of being munificent was 
niggardly, in the sense that population tended to outrun the food 
supply. Instead of looking upon agriculture as producing a net 
product, his theory was that as the supply of land became limited, 
man was forced to move to poorer and poorer grades of land. As 
this expansion in production became necessary, the best land pro- 
duced a product above the cost in labour and capital required to 
produce the same amount of product on the poorer grades of land. 
Thus, he pointed out, in his essay on the Principle of Population , 
published in 1803, that, since population tended to increase by a 
geometric ratio while agriculture increased only by an arithmetic 
ratio, eventually population would tend to outrun the food supply. 
This would force man to operate successively lower grades of land 
except insofar as checks on population, such as famines and wars, 
retarded or reversed the trend. It was this theory In particular 
that gave Malthus and some of his associates the name of the 
“pessimists.” His theory was developed when England was ex- 
periencing a shortage of food supplies at home. 

Undoubtedly this theory was used by Ricardo in his develop- 
ment of a more complete explanation of rent. Ricardo’s theory of 
rent, in brief, was that, with the growth of population, it became 
necessary to cultivate land of an inferior quality and that, as 
labour and capital were added to land in use, a reduced return 
was received for the added effort, or a diminishing return. Rent 
of land he regarded to be that share of the product of the soil 
which the landowner could charge for the use of the “original 
and indestructible powers of the soil.” Land rent to Ricardo, 
therefore, represented the return from the better grades of land 
above that obtained from the labour and other costs expended 
on an equal area of low-grade land which produced just enough 
to attract labour and to justify the other costs incident to pro- 
duction. The extent of cultivation on the lower grades of land 


would be deteimined by the needs for food. He further recog- 
nized that the best grade of land would profitably absorb more 
labour and other costs than an equal area of low-grade land. Thus, 
Ricardo recognized both the intensive and extensive margins of 
cultivation. While many criticisms and refinements have been 
made, the contributions of Malthus and Ricardo, in nc:rt:ng cut 
the differential return from land of different grades, arc. mo- 
menta! in the economic theory of land rent, although the incor- 
poration of capital in land makes it difficult to determine true 
economic rent. Among the criticisms should be included those 
made in the 19th century in the United States by H. C. Carey, 

F. List and F. A. Walker, and in Germany by J. H. von Thuenen. 

The industrial revolution of the 18th century required marked 
adjustments in agriculture to meet the new conditions. As agri- 
culture took on more of a commercial aspect, Jethro Tull, Charles 
Townsend, and Robert Bakewell introduced farming innovations 
which helped to meet the changing agricultural conditions. Wil- 
liam Marshall, m his surveys of British agriculture, published in 
1735, and Arthur Young, mainly in the next decade, as author and 
as secretary of the board of agriculture, deserve credit for careful 
study of agricultural practices and the development of a popular 
interest in agricultural economic problems. Marshall gave his 
book the title of Rural Economy and covered both agricultural 
practice and rural life The writings of James Caird, English 
Farming in 1850 and 18 51, and R. E. Protliero, The Pioneers and 
Progress of English Farming , in 1888, analyzed the problems of 
the individual farmer and the relationship of farm profits to the 
well-being of the landlord and of the nation. 

Great Britain, in common with the United States, Germany 
and other countries, felt the effect of the decline in prices of farm 
products following the end of the Napoleonic wars in the 19th 
century. As a result, in 1833, a parliamentary commission was 
appointed to study agricultural problems. Tins report found no 
magic solution for farm problems, but recommended changes in 
farm practice with special reference to farm leases to permit 
farmers to depart from specified crop rotations. This focused 
attention upon the need for adjustments in rent because of the 
uncertainty of prices, and upon compensation to tenants for un- 
exhausted improvements which they had placed on farms and 
from which they had not received full benefit before they were 
required to quit the property. This was intended to induce tenants 
to improve the properties. Writings dating from 1650 had advo- 
cated legislative action respecting landlord-tenant relationships, 
but the bill introduced in parliament in 1850 entitled, “A Bill for 
the Improvement of the Relation between ^Landlord and Tenant 
in England and Wales,” put the issue into clear perspective. An 
Agricultural Holdings act dealing with the relationships of land- 
lords and tenants was passed in 1883 and was modified at inter- 
vals by later acts. This legislative action based upon practical 
local experience provided arrangements which tended to standard- 
ize and develop improved landlord-tenant relationships. 

Germany. — In Germany, Albrecht Thaer occupied much the 
same place with respect to agriculture as did Tull, Townsend, 
Bakewell, Marshall and Young in England. He introduced new 
practices on his own farm; he published in 1798, a three-volume 
work on English agriculture, which was followed by further pub- 
lications dealing with the fundamentals of agriculture. As a re- 
sult of his work, the king of Prussia induced him to establish an 
agricultural school and experimental farm near Berlin. His in- 
terest was in the economic phases of farming as well as in the 
physical and biological problems. One of his students, Johann 
Heinrich von Thuenen, gained recognition for his presentation of 
economic considerations in determining the crops which farmers 
should grow under varying conditions of soil, transportation and 
markets. In Der Isolierte Staat 3 published in 1826, he criticized 
and refined Ricardo’s theory of rent, pointing out that rent re- 
sulted because of location and relative transportation costs as 
well as from gradations in the productivity of land. 

By the close of the 19th century, the more important German 
universities were offering courses in the field of agricultural eco- 
nomics. From the standpoint of emphasis, one could divide the 
professors of agricultural economics in Germany into two groups; 
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those who approached the field from a background of political 
and social economy, and those who were trained primarily in the 
technical phases of agriculture. An exception was Freiherr von 
der Goltz at the Agricultural College of Bonn, who included in 
his instructional work the history of agriculture, farm accounting, 
the economics of farm management and the political economy of 
agriculture. Von der Goltz deserves attention for his attempt to 
round out the held of agricultural economics, treating the eco- 
nomic problems which the farmer meets in his farming opera- 
tions, as well as those which affect him but are beyond his im- 
mediate control. 

German thought continued to distinguish between what might 
be termed farm management ( Betriebslehre ) and agricultural 
policy (Agrarpolitik) . The former refers to those economic prin- 
ciples of farm management which lead to maximum net profits 
from the operation of a farm; while the latter is concerned vmh 
providing an opportunity, under the assumed legal and social 
order, to all persons in agriculture in accordance with their skill 
and activity, and helping to remove barriers to or to establish 
procedures for the development of the agricultural industry as a 
whole. In addition to Von der Goltz and Von Thuenen, credit 
must be given Wilhelm Roscher, who published a book entitled, 
Nationalokonomik des Acker baues , 1854, and in later years to 
Max Sering for contributing to the basic principles which aided 
in the development of agricultural economics in the United States. 

United States. — Economic problems of agriculture received 
increasing attention in the United States in the period 1880 to 
1900. In general, this was a period of falling prices and of a 
rapidly expanding agriculture. The low purchasing power of farm 
products had been accentuated by the rapid development of rail- 
roads and improvements in farm machinery which led to a rapid 
increase particularly in the production of wheat, corn, hogs and 
cattle. This expanded production and resulting low prices coin- 
cided with a deflation in the currency. Because of inability to pay 
debts, and the large number of mortgage foreclosures, farmers 
sought relief through governmental action. 

Attention was attracted to the economic difficulties of agricul- 
ture by the Grange and the Fanner’s Alliance following 1870, and 
the efforts of the Populist party in 1892. Of this group, the 
Grange was most successful in securing legislative and adminis- 
trative help for agriculture as evidenced by their early sponsor- 
ship of the Interstate Commerce commission, free rural postal 
service, food and dairy product laws and tax reforms which found 
their way into state and federal legislation. 

Interest in agricultural economic problems was shown by the 
American Economic association in 1892 when it devoted part of 
its program to the farmer movements in northern states. In 1896, 
this group discussed questions pertaining to the rapid growth of 
tenancy, mortgage indebtedness, soil exhaustion through one-crop 
farming, migration of young people from farms to cities, rural 
free delivery of mail, extension of electric railroads in the rural 
districts and better educational facilities for farm people. The 
general conclusion of the economists at that time was that the 
solution of the farm problem depended upon suitable adjustments 
in farm economy by the farmers themselves rather than through 
government action. The gradual rise in prices during the early 
part of the 20th century, however, probably did more to improve 
the prosperity of agriculture than changes in the organization of 
farms. 

In the early part of this period Henry George’s book, Progress 
and Poverty, written in 1880, received marked attention although 
it probably had more effect upon governmental policies in Europe 
than in the United States. 

George developed a theory that landowners held a monopoly 
because of the growth in population, and were able to demand 
increased rents which made workers poorer. There is evidence 
that he accepted the Malthusian theory of population and the 
Ricardian theory of rent rather literally, and concluded that the 
way to secure more equitable distribution of income was through 
the “equal right to the use of land. 5 ’ This he would obtain through 
taring the value out of land and using the income from the tax to 
support all public activities. United States economists in general 


attacked the single tax on many grounds but George must be 
credited with sensing the impact upon farmers of the problem of 
paying for their farms each generation. 

Prior to 1900, the major emphasis of the agricultural colleges 
and experiment stations in the United States was upon the physi- 
cal and biological problems of agriculture. Some attention, how- 
ever, was given to the questions of farm tenancy, costs of pro- 
ducing farm products and farmer co-operation in particular ( See 
Agricultural Co-operation.) Thomas F. Hunt, * :o, :r 1892, 
first offered a course in rural economics at Ohio State university, 
deserves special mention as a pioneer in the field of agricultural 
economics. This course, dealing with the historical as well as 
comparative agriculture, included lectures on Egyptian, Grecian, 
Roman, British and U.S. agriculture. Part of his course was de- 
voted to practical farm management. His teaching influence was 
felt directly in the universities of Illinois, Ohio, New York and 
California. He was also an influential member of the American 
Association of Agricultural Colleges and Experiment Stations, and 
had wide influence in the introduction of the teaching of rural 
economics in the United States. In 1896 the course in rural eco- 
nomics was recommended by the association to be offered in all 
agricultural colleges while the outline for the course, adopted in 
1900, was similar to that of Hunt’s book, printed in 1899, entitled 
Lectures in the History of Agriculture and Rural Economics . In 
pioneering agricultural economic teaching, Hunt saw a place for 
economists and statisticians in agricultural colleges. While Hunt 
had much influence upon agricultural economics, because of his 
personal leadership, I. F. Roberts and F. W. Card came into 
prominence about the same time because of their contributions 
to farm management subject matter. 

DEVELOPMENT OF AGRICULTURAL ECONOMICS 

United States, 1900 - 1919 . — The beginning of the 20th century 
marks a convenient point from which to describe the development, 
scope and techniques employed in agricultural economics in the 
United States. 

Teaching of agricultural economics in the state agricultural col- 
leges, indicated by the names of the courses, began prior to 1900 
in only eight states. Within the next 20 years practically every 
state college offered several courses in this field. The organiza- 
tion at these institutions of separate departments or divisions of 
agricultural economics, called by such names as rural economics, 
farm economics and farm management, as well as agricultural eco- 
nomics, began in 1904 at Ohio State university and now includes 
all of the agricultural colleges in all states. In many institutions, 
rural sociology is included as a division of agricultural economics, 
while, in some, rural sociology is a separate division of work. 

Outside of these colleges, prior to 1920, the work of T. N. 
Carver, at Harvard, merits special mention. Carver was a trained 
economist with strong agricultural and sociological interests. Per- 
haps more than others of that period, he emphasized that all 
agricultural economic work should have as its goal better living 
for rural people in proper balance with the rest of society. 

Early agricultural economics research in the state agricultural 
colleges was focused largely upon farm management. In 1902, 
W. M. Hays and Andrew Boss initiated cost accounting research 
in Minnesota. With gradual refinement, the work was continued 
there until temporarily interrupted by World War I. Shortly after 
1910, detailed cost accounting studies of the entire farm business 
were developed especially in Illinois, New York, Ohio and Wis- 
consin, and later both complete farm cost accounting and enter- 
prise cost studies were conducted in many states {see Farm 
Management). 

At Cornell university in 1908, G. F. Warren developed the 
farm management survey type of study, a survey of the entire 
farm business. The first study was made of farms in Tompkins 
county, New York. This method of study was a major contri- 
bution to farm management research and became the basis of the 
method employed in much of the farm management research by 
the United States department of agriculture. 

At Wisconsin some work was being done in cost accounting and 
farm survey records, but a much broader program was initiated 
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under the leadership of H. C. Taylor. Publications prioi to 19x9 
reported studies at Wisconsin in farm credit, co-operative market- 
ing, agricultural history, farm tenancy, land economics, prices of 
farm products and rural life, as well as farm management. In 
other institutions similar expansion was taking place. 

Research in the farm management aspect of agricultural eco- 
nomics under the auspices of the United States department of 
agriculture virtually dates from 1902, when W J. Spillman be- 
came a member of. the staff. Under his direction, studies were 
initiated, to determine the way m which the best-paymg farms 
were being managed, the relationships to surrounding conditions 
such as proximity of markets, the way of leasing or controlling 
the use of land, and the method of farming followed A separate 
appropriation for the office of farm management within the bu- 
reau of plant industry of the department of agriculture was made 
effective in 1905 .Farmers’ bulletins and other publications, pre- 
pared under the direction of Spillman, indicate that the "work was 
quite closely restricted to the study of individual farms and farm 
practices until 1908. 

Spillman and his associates contributed to an enlarged interest 
in studies in agricultural economics although major emphasis was 
given to farm records and bookkeeping. The work of the office of 
farm management was closely associated with the early agricul- 
tural extension work, which was established in 1914, under the 
Smith-Lever Extension act. C. B. Smith, who had been associated 
with Spillman in the office of farm management, became the 
director of the extension work in the northern and western states. 
Under him and his associates, the farm management demonstra- 
tions, based upon farm management survey records, was spread 
throughout these states in co-operation with the state extension 
services working through the county agricultural extension agents 
Interest m a practical system of farm financial and oredu;t:cm 
records to be kept by farmers was developed in a mbe; cl 
states following 1914, particularly in Illinois, Minnesota, Ne- 
braska and Ohio. Farm records practically displaced farm man- 
agement surveys in extension work in 1917. 

Federal work in agricultural marketing followed a development 
somewhat parallel to that of farm management and was initiated 
at about the same time. This led to the establishment of the office 
of markets in 1913, Especially to be noted among conditions 
which contributed to marketing problems in the United States were 
the long distances between centres of production and consumption, 
and the development of large-scale firms in various branches of 
the food industry. There was widespread feeling on the part of 
producers that something was wrong with the system of distri- 
bution. Reflected in political demands, it stimulated inquiry, first, 
by governmental agencies, then, by agricultural experiment sta- 
tion workers. The development of co-operative marketing and 
processing by farm groups made them more conscious of 
problems involved in market operations and gave stimulus to 
research. 

In the U.S. department of agriculture, interest in marketing 
originated from two sources: statisticians and technical produc- 
tion men. The latter initiated commodity studies which laid the 
foundation for grade standards for various farm commodities. 
The office of markets, later becoming the bureau of marketing, 
emphasized systems of grading, standardization and inspection. 
World War I created interest in market information and a market 
news system was initiated. The rise in the cost of living devel- 
oped interest in economic studies in this field and economists were 
brought into the federal work in marketing 

One of the early contributions to the field of agricultural eco- 
nomics was the work done in agricultural statistics, dating back 
to 1867, when data were first collected on the production and 
yield of important crops. The names of N. C. Murray and L. M. 
Estabrook following 1900 are associated with the refinement of 
the crop and livestock-reporting service and extended the use of 
questionnaires mailed to farmers for collecting important statis- 
tics pertaining to agriculture These data, collected over a long 
period of time, have provided a basis for useful economic studies 
of agriculture. 

Rapid development m the teaching, research, extension and 
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regulatory phases oi agricultural economics followed the organiza- 
tion of 'the American Farm Management association in 1910, At 
that time, a paper by K. L Butterfield, entitled “Analysis .of 
Rural Problems,' 5 set forth the place of agricultural economics 
among other agricultural subjects Butterfield, m keeping with 
much of the thinking of that time, divided agricultural subject 
matter under five headings, as follows (1) the technical aspect, 
“farm practices,” or “agriculture", (2) the business aspect: 
“farm administration,” or “farm management”; (3) the scientific 
aspect: “agricultural science”; (4) the industrial aspect: “agri- 
cultural economics 55 ; and (5) the community aspect: “rural soci- 
ology. 55 

It is probable that the distinction between farm management 
and agricultural economics emphasized at that time was respon- 
sible for the delay m including the subject matter of farm man- 
agement with that of agricultural economics. While the work of 
the American Farm Management association went forward stead- 
ily, a second group, which early took the name “agricultural 
economists, 55 was likewise developing. In April 1913 a group of 
men interested in the broad field of agricultural economics called 
a conference known as the National Conference on Marketing ana 
Farm Credits, and in 1916 the Association of Agricultural Econ- 
omists was organized to promote the study and research of the 
various phases of agricultural economics, including agrarian legis- 
lation. In the organization and objectives of both this association 
and the American Farm Management association, one finds the 
problems in the field of agricultural economics set forth more 
clearly than previously. The formation of the American Farm 
Economic association, m Jan. 1919, marked the unification in the 
United States of the workers interested in the economics of 
agriculture. 

Appropriations under the Smith-Lever act in 1914 provided 
federal aid, specifically for extension work in farm management, 
and paved the way for expanded work covering various economic 
problems as they became more evident following World War I 
Extension workers in contact with farmers rapidly became con- 
scious of the varied economic interest of farmers. 

In addition to those who have been mentioned in connection 
with early agricultural economic work, at least another group 
deserves recognition: C. J. Brand, B. H. Hibbard, E. G. Nourse, 
L. D. H. Weld, and others, who initiated marketing studies of an 
economic character and "wrote extensively. At the same time, 
some technically trained agricultural workers initiated commodity 
studies, emphasizing the development of classes and grades of 
products together with their physical handling. An example of 
this is the work of H. W. Mumford and his associates which 
later became the basis for the federal standards for market classes 
and grades of livestock and meat. 

Much research in marketing was done by private and co-opera- 
tive business firms, particularly with respect to the demands for 
their products. One of the early notable books on co-operative 
marketing was published in 1914 by G. H. Powell, manager of 
the California Fruit Growers exchange. As a plant pathologist, 
he began studies of losses of citrus fruit in shipment and reached 
the conclusion that they could be prevented by improved methods 
of harvesting and packing. The formation of local co-operatives 
to perform these operations was an important link in the estab- 
lishment of the California Fruit Growers exchange as an out- 
standingly successful co-operative marketing organization (see 
Agricultural Co-operation). 

Work in agricultural geography and history has been based 
largely upon the federal census of agriculture which first included 
farm production figures in 1840; acreage and values of farm prop- 
erty in 1850; land tenure data in 1880; farm mortgage data in 
1890; and more complete information relative to land tenure, land 
use and other aspects of farm life from 1900 to date. Population 
data, from 1790, and occupational classification, since 1820, have 
been invaluable. The graphic presentation of data in the census 
volumes, developed first in iSSo, has been of value in helping stu- 
dents to obtain fundamental information regarding the geography 
of and trends in agriculture. F. A. Walker was prominently asso- 
ciated with much of this development, Since 1900, census data 
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has been used extensively in presenting agricultural information 
historically and geographically. 

Prior to 1920, land economics studies have been conducted at 
several institutions including the Universities of Wisconsin and 
Illinois. R. T. Ely, together with his associates at the University 
of Wisconsin, pioneered in the development of land economics. 
L. C. Gray for many years was the head of the early work in 
land economics in the bureau of agricultural economics. 

While separate treatment is often given to rural sociology, it is 
included with agricultural economics in so many institutions and 
is so closely associated with it that it merits mention here. C. J. 
Galpin, while at the University of Wisconsin, pioneered in the 
study of the construction of the rural community in relation to 
trade centres, schools, churches and other centres of the com- 
munity activities. The research projects in this field have empha- 
sized the relationship of the individual and rural groups to insti- 
tutional influences in their effect upon family and community 
lives. 

A brief appraisal of agricultural economics in the United States, 
from 1900 to 1919, should emphasize the improved techniques of 
study and the systematic presentation of subject matter. Marked 
advance was made from abstract discussion and reasoning regard- 
ing agricultural problems to the adoption of the research method 
of analysis. Sound statistical methods and systematic economic 
interpretation of results led to widespread recognition of agricul- 
tural economics as a separate field of work. 

It was the broadened interest in the economic problems of 
agriculture that led to the reorganization of the office of farm 
management of the United States department of agriculture in 
1919. H. C. Taylor then became head of the office of farm man- 
agement The reorganization included seven divisions of work, as 
follows: cost of production, farm organization, farm finance, farm 
labour, agricultural history and geography, land economics and 
farm life studies. 

United States, 1919 - 1943 . — The 15 years after World War I 
were characterized by a growing demand for governmental action 
designed to bring relief from the low prices being received for 
farm products (see Agriculture). The adjustment in the use of 
crop land to obtain food supplies needed during the war, and sev- 
eral years of large crop yields, left the U.S. with surplus grain for 
peacetime conditions. The postwar tendency was for Europe to 
develop a self-sufficing agriculture, while the accumulated sur- 
pluses in Argentina, Australia and other distant regions added to 
the available food supply as shipping became available. Farmers 
found, on the other hand, that new machinery, building materials, 
household goods, taxes, interest rates and other costs remained at 
a high level. Inflated land values, through 1920, led to the as- 
sumption of heavy mortgage indebtedness. Canada likewise met 
conditions similar to those in the U S. 

Until 1925, agricultural production continued to expand with 
the perfecting of the gasoline tractor and large-scale machinery. 
Approximately 50,000,000 ac. of grass land were put into culti- 
vation wes* of the Mississippi river in the United States, and ex- 
tensive areas were added in Canada. Attempts to sell the in- 
creased production upon depressed world markets met both low 
prices and trade restrictions in European markets. In general, 
agricultural prices followed a downward trend until 1933. 

The rapid development of improved highways and motor trans- 
portation started a revolution in marketing farm products follow- 
ing 1920. Trucking livestock to market stimulated the growth of 
smaller widely-scattered packing plants. Likewise, the truck made 
possible the expansion of whole-milk producing areas about cities 
and contributed to the establishment of larger creameries at cen- 
tral points. 

Early legislative attempts to bring relief for low agricultural 
prices included the Federal Cooperative (Capper- Volstead) Act 
of 1922, the Federal Intermediate Credit Act of 1923, the Federal 
Agricultural Marketing Act of 1929, and the Smoot-Hawley 
Tariff Act of 1929. 

The combination of low agricultural prices and revolutionary 
changes in marketing processes stimulated research in agricultural 
economics. In 1922 the federal work in farm management, mar- 


kets, and crop and livestock estimates was further consolidated 
as the bureau of agricultural economics. 

Research in this bureau followed lines which had been outlined 
in the reorganization plan of the office of farm management in 
1919, and with increased emphasis on crop and livestock statistics 
and marketing. The research studies in marketing may be grouped 
under the four heads of (1) co-operative marketing;. (2) com- 
modity market operations; (3) special marketing facilities; and 
(4) research pertaining to regulatory problems. The first group 
of studies described and analyzed the development and problems 
of many types of co-operatives. The second dealt with inspection, 
grading and market services. The third included the reorganiza- 
tion of terminal produce markets, interstate trade barriers and 
the disposal of surplus farm produce. The fourth group of studies 
was conducted by various agencies, including the Federal Trade 
commission, the Tariff commission, the department of commerce, 
and some other divisions of the department of agriculture. Promi- 
nent among such studies were those of the grain trade and cotton 
trade. 

Regulatory ’ a *■ ffie marketing of farm products 

experienced a "\v\ y*' in this period in the adminis- 

tration of the Grain Futures act, the Cotton Futures act, the 
Packer and Stockyards act, and various warehouse developments 
—all of which were indicative of the forward steps being taken 
in the marketing and credit held. 

During the same period, extensive discussion was given to 
measures designed to raise the level of farm prices. Prominent 
among the proposals were the equalization fee, the export deben- 
ture and the domestic allotment plans. Throughout this period 
the concept of parity prices for farm products was gaining in em- 
phasis, although it did not find its way into legislative action until 
1933. The results of research came prominently into the con- 
sideration of these legislative efforts. The expanding interest in 
and knowledge of the economic aspects of agriculture were re- 
flected in the colleges and universities, especially the land-grant 
institutions in the direction given to research work, the heavy 
registration of students in agricultural economic courses and the 
broad program in agricultural economic extension. 

The study of farm prices in relation to other commodities and 
the introduction of statistical and historical techniques of study 
were widely applied to agricultural economic problems in the 
period immediately following the close of World War I. In addi- 
tion to the work initiated by Taylor in the Federal Bureau of 
Agricultural Economics should be mentioned that of G. F. Warren 
at Cornell university, although this work was rapidly expanded 
in many institutions. 

The Purnell Act of 1925 made funds available for research in 
agricultural economics, home economics and rural sociology in 
the state agricultural experiment stations. These funds reached 
a level of $60,000 a year to each state in 1929, and gave rise to 
numerous research projects in the various phases of agricultural 
economics. Many state experiment station bulletins dealt with 
marketing and other economic problems of local importance, 
and furnished valuable material for teaching and extension. In 
addition, books, journal articles and federal publications have 
appeared pertaining to agricultural economics. The extent of the 
literature, from 1900, was exceedingly great. 

Extension work in agricultural economics was sponsored jointly 
by the federal government and the state agricultural colleges fol- 
lowing 19x9. With the reorganization of the office of farm man- 
agement, Taylor stimulated farm financial and production records 
for farmer use. The development of the account books adjusted 
to conditions in the respective states rapidly spread throughout 
the country. The University of Illinois was responsible for the 
development of the co-operative farm management associations 
sponsored by the University, but financed primarily by co-op- 
erating farmers. Similar co-operating groups have been formed in 
a number of states, particularly Minnesota, Iowa and Kansas. 
Economic outlook information for farmers, first sponsored in 
1922 by the bureau of agricultural economics, is now an impor- 
tant extension, project in practically every state. Likewise, mar- 
keting specialists within the states have given much time to 
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In addition .to the agricultural experiment stations and state 
colleges of apiculture, much valuable work was done at Chicago, 
Harvard, Leland Stanford, Northwestern, Pennsylvania and other 
universities. Endowed research institutions, established following 
1920,. added impetus to agricultural economic studies. The Brook- 
ings institution at Washington, DC., while interested in broad 
economic studies directed considerable study to agricultural prob- 
ems The F °od Research institute located at Stanford umversitv, 
the Oiannmi foundation at the University of California, and the 
carm foundation located m Chicago were primarily concerned 
with agricultural economic problems. 

,J^ e i de ^ n ° rat i I1S national ec °nomic situation following 1920 
added to. the misfortunes of agriculture, which continued to main- 
tam a high . level of production. There was unemployment and 
?’ v ' *■" P°w® r for farm products. It was this situation 

that . v. :he change of administration in 1933, to the agri- 
cultural phases of the New Deal. The tariff revisions in 19m had 
brought little relief to agriculture. The disparity in the prices of 
the iami products and the goods and services purchased by farm- 
ers, together with the heavy mortgage indebtedness, resulted in 
the rum of many farmers 

It was the impact of these conditions that brought a number 
of important federal laws into effect. Among the more important 
of these are. the Agricultural Adjustment Act of 1933 with subse- 
quent amendments; the Farm Credit Act of 1933; the Soil Con- 
servation Act of 1935; the Agricultural Marketing Agreement 
Act of i 937 > the Farm Tenant Act of 1937; and the new Agri- 
cultural Adjustment Act of 1938. 

This legislative emphasis upon the economic problems of agri- 
culture was paralleled by many studies pertaining to credit, 
market disposal, land tenure, land use, conservation of soil and 
the control of production. The controls over agriculture designed 
to rid the country of burdensome surpluses and to bring pro- 
duction into adjustment with demand continued until the out- 
break of World War II. 


The coming of the war found agriculture with abundant sup- 
plies of crops and livestock on hand, which enabled the farmers 
of the United States to greatly expand their production to meet 
the wartime demand. The war period brought an unlimited de- 
mand for agricultural products, leading to more attention to ad- 
justments in the production and distribution of agricultural prod- 
ucts to better meet national needs. After the outbreak of the war, 
emphasis was placed upon the production of maximum amounts 
of needed food per acre, per animal and per unit of labour or 
power. This period has led to many wartime organizations, in- 
cluding the Office of Price Administration, the War Food adminis- 
tration, Foreign Economic administration, Combined Food board 
and the United Nations Relief and Rehabilitation administration. 
These organizations, many of whose functions are economic in 
character, will not be treated here until their place, functions and 
accomplishments can be better appraised. 

The period 1900-1919 marked a notable expansion in agricul- 
tural economics teaching; research, extension and regulatory work; 
the developments after that date were toward greater integration 
and toward work of a more vital character Within the agricul- 
tural colleges, leaching, research and extension in agricultural 
economics have become progressively more closely knit. Instruc- 
tional and research subjects included farm management, co-opera- 
tion, marketing, agricultural prices and statistics, finance, agri- 
cultural economic history, agricultural economic geography, land 
economics, rural sociology and agricultural policies. Agricultural 
labour, agricultural law, the appraisal of farm real estate and 
buildings, and rural government have received attention.^ Agri- 
cultural economics thus has drawn upon the various social sci- 
ences to make its contributions more practical. 

Great Britain.— Following 1900 to the close of World War I 
in 1918, the general economists in the British Isles helped to re- 
fine the analysis of economic problems pertaining to agriculture. 
During this period little was developed of a statistical nature In 
the study of agricultural problems, but economic reasoning was 


applied to questions pertaining to policy, especially in the field of 
land tenure, maiketmg, land management and international trade. 

In Great Britain, agricultural economics lias had a somewhat 
different emphasis than in the United States. In agricultural eco- 
nomics research writings and teaching greater emphasis was put 
upon agricultural policies, although the problems of the individual 
farmer were continually stressed from a practical point of view. 

The subject of agricultural economics was taken up by the 
ministry of agriculture and fisheries, but resources -were limited 
prior to World War I. Assistance, however, was made available 
from the Development fund and from the University of Oxford 
An Institute of Agricultural Economics was established at Oxford. 
Its activities were, at first, directed to the improvement of farm 
accounts, especially by the use of the cost accounts. As further 
resources became available, its scope was broadened and impor- 
tant investigations were undertaken in other phases of the field. 
In addition to Oxford, Cambridge university and the University 
College of Wales took initiative in conducting agricultural eco- 
nomic studies. Also, agricultural economics was placed in most 
of the agricultural colleges of the British Isles by 1930, and the 
provincial agricultural agents w r ere serving as economic advisers 
in their respective areas. 

Following 1920 research was expanded to include marketing, 
especially with the formation of the Empire Marketing board. 
To quite an extent the agricultural economic problems in Great 
Britain, like those of the United States, were accentuated by 
World War II. As a deficit food country, the United Kingdom 
was in a better position to regulate trade in agricultural products 
than many other countries. Canada, Australia and Argentina, as 
well as the United States, continued to supply cheap wheat to 
Europe. The cheap feed supply encouraged the expanded pro- 
duction of dairy products in Denmark, Holland, Switzerland, Fin- 
land and New Zealand, and, in turn, contributed to low world 
prices for these products. Barriers to free trade in Europe tended 
to force uneconomic agricultural production adjustments within 
countries. The problems were accentuated by maladjustment in 
trade and delayed agreements concerning war reparation settle- 
ments. 

In the United Kingdom various schemes for promoting produc- 
tion of agricultural products were undertaken. These included 
subsidizing the production of sugar, wheat and hogs, and the 
development of marketing schemes designed especially to stabilize 
the production of dairy products and hogs. The United Kingdom, 
dependent upon the importation of much of its food supply, 
sought to stabilize its domestic agriculture on a basis which 
would encourage production by providing definite quotas of agri- 
cultural imports. The Ottawa agreements, for example, provided 
for preferential trade in wheat and some other products. 

Die growth of interest in agricultural economic matters in the 
British Isles is reflected in the formation of the English Agri- 
cultural Economics society and in its published proceedings, as 
well as in the publications of the ministry of agriculture and 
fisheries, the Empire Marketing board, and in university publi- 
cations. 

Selected Continental Ettfopean Countries.— Agricultural 
economics has attained more prominence m western European 
countries where the peasant populations supply farm products to 
industrial markets. To the east of these countries, that is, in the 
area between the Baltic, the Adriatic and the Black seas, there 
have been more pressing farming problems. After 1900 the in- 
crease in wheat production outside of Europe and, during the 
inter-war period, the fall in prices of farm products, the prolonged 
depression and, finally, the closing of markets for imported food 
products in western Europe, brought hardships to many countries, 
especially to those in eastern and southeastern Europe. These 
and other agricultural problems stimulated work in agricultural 
economics, especially in the more industrialized European 
countries. 

Several of the larger countries on the continent of Europe have 
aimed at being self-sufficing in food. The service of agricultural 
economics in these countries has been directed to these social ends 
as well as to the development of better organization of farms. 
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France.— The land survey (cadastre), dating its modern phase 
from about 1790, has had continued development. Appraisal tech- 
nique for farm properties, nurtured by a professional organiza- 
tion founded in 1S3S, has likewise had continued development. 
E. Jouzier gave impetus to economic studies through his Eco- 
nomic Rurale (1903). Agricultural policies have been the object 
of considerable research by French economists. French peasants, 
generally, have been indisposed to make available facts as to the 
results of their farm and investment activities. The virtual ab- 
sence of farm accounting work has retarded economic research 
in France. 

Germany.- — Agricultural uroso eri ty has been a goal of German 
statesmen since about 1870. The BismarcLan philosophy ex- 
tended practically to the establishment of the Weimar constitu- 
tion, 1919. A third main phase of German economic policy mak- 
ing began in 1933. In tariff and other protectionist policies, and 
other phases of study, agricultural economists were active prior 
to the Weimar constitution, reached a high development under 
it, and suffered considerable eclipse after 1933. 

Influential in economic thought on German farm prcb 1 em G at 
the turn of the 20th century were T. von der Goltz, .. r.v \ 
M. Sering and others. Contributions to farm accounting, manage- 
ment and appraisal were numerous. Agricultural geography, his- 
tory and policy were subjects of many treatises. The welfare of 
agricultural labourers as well as of tenants and landlords was ex- 
amined statistically. Prior to 1933 there were many points of 
similarity in the breadth, depth and volume of scientific work in 
agricultural economics in Germany and in the United States. 

Economic developments continued in German agriculture from 
1933, but with considerable change in the personnel in govern- 
mental and university posts. The emphasis on self-sufficiency in 
foodstuffs increased under the nazi regime. The Food Estate 
(. Naekrstand ) was given control of farm and food problems. 
Upward trends in yields were a prime object in government 
policy. The land valuation services of the treasury were reacti- 
vated to provide a basis for adjusted tax rates promised the 
farmers for their support of the nazi program. Peasant holdings 
were made the object of hereditary farm legislation, affording 
some of the effects of the principle of entailing which had long 
been enjoyed by the estate farms in eastern Germany. Both under 
the Weimar constitution and subsequently, the political and eco- 
nomic influence of these large landholders continued with little 
disturbance. Rising land prices and other symptoms of effective 
protection to producers of farm products and holders of property 
continued into the World War II period. 

Marketing as well as production and its land tenure basis came 
in for readjustment under the nazi regime. For example, boun- 
daries were specified beyond which whole milk for table use 
might not be drawn into a city. Taxes applied to producers within 
the favoured area were used in part to reimburse those outside 
who must find other, usually less profitable, outlets. Perhaps, 
with the exception of Russia, the agricultural economy of Ger- 
many has undergone control more than that of any major country. 

Recent contributions of German agricultural economists have 
been directed toward carrying out the administrative policies set 
by the national pattern. In general, new names appear as authors. 
These publications, however, show fewer comparisons of economic 
experiences within the country with those outside. 

Italy.— By 1900, Italy had a background of scientific work on 
the land survey (cadastre) and in farm real estate appraisal 
methods extending back many decades. Creditable publications 
on land valuation were produced early in the 19th century, and 
other developed lines of agricultural economic work appeared 
toward its close. Prominent among economic theorists who made 
applications to agriculture was S. ladni, about 1870. Also to be 
noted are G. Valenti, in agricultural statistics, and V. Niccoli 
(Milan and Pisa) and 0 . Bordiga (Portici), both of them uni- 
versity professors, who emphasized farm management, from 1900 
to 19*5. 

Italian rural economy was in a disorganized condition at the 
end of World War I. It was then that A. Serpieri and other agri- 
cultural economists promoted the organization of the National 


Institute of Agricultural Economics and Statistics. In 1927, the 
work in statistics was taken over by the Central Institute of 
Statistics. Research centres of agricultural economics were estab- 
lished at Bologna, Florence, Perugia and Portici. 

Agricultural economists in Italy have brought the points of 
view of history and sociology into their studies. They have given 
much attention to agricultural labourers, to land reclamation and 
to mountain populations. 

International Aspects of Agricultural Economics.— Inter- 
national conferences have dealt with many economic problems, in 
agriculture from 1864. A single product, sugar, received major 
attention for about 25 years. From about 1890 to 1942 inter- 
national meetings, largely prompted by import and export prob- 
lems, included more and more countries and more farm products 
Notable were the Chadboume Sugar Plan of 1931 and the Inter- 
national Sugar Agreement of 1937. Rubber, in 1922, was sub- 
jected to the first operation of the Stevenson plan. In 1934 the 
International Rubber Regulation scheme was^ effected. No less 
than 16 international conferences were held in 1930 and 1931, 
primarily with regard to wheat. Under an agreement in 1933, a 
Wheat Advisory committee was formed which led, in June 1942, 
to the establishment of the International Wheat council, with 
provisions for semiannual sessions. In addition to efforts to bring 
about international regulation of production, exports and, to some 
extent, prices, international meetings have established world 
standards and grades, especially for cotton and wheat. 

Apart from these farm commodity conferences, several types 
of agencies have promoted agricultural economic discussions at 
the international level. The International Commission of ^Agri- 
culture called international congresses of agriculture. Beginning 
with the first session at Paris in 1889, 18 major sessions were 
held in 40 years. Relations between landlord and tenant claimed 
major attention at the Paris session. The second session, held at 
the Hague, 1891, is typical of the earlier meetings; it included 
seven sections, three of which were devoted to rural economy, 
credit institutions and legislative questions. In addition, some 
attention was turned to discussion of land nationalization, trans- 
portation of farm products and tariffs affecting agriculture. At 
Dresden, in 1939, there were nine sections which included (1) 
agrarian policy and farm management, (2) agricultural co-opera- 
tive societies, (3) agricultural industries and (4) rural life and 
the work of the countrywoman. Both private and social economic 
emphasis has persisted in these farm congresses. 

At the Budapest congress in 1896, David Lubin projected the 
idea of an international chamber of agriculture. The International 
Institute of Agriculture, founded at Rome, in 1905, realized a 
part of the goals included in the original project. Emphasis on 
agricultural economics gained impetus in 1933-35, when H. C. 
Taylor was the representative of the U.S. on the permanent com- 
mittee of the institute. The institute has made outstanding con- 
tribution in its statistics and records of legislative enactments. The 
institute’s efforts for a world agricultural census in the late 1920s, 
and again in the late 1930s, have had more than pioneering value. 
Numerous publications dealing with principal farm products on 
the world market and with broader problems of agriculture, as 
treated in Agricultural Problems in Their International Aspect 
(in co-operation with the League of Nations) (1923), and World 
Trade in Agricultural Products (1940), are of lasting economic 
value. The same applies to numerous articles in the International 
Review of Agriculture , one of the organs of the institute. In its 
library and other collections of data, the institute is unique. 

The International Commission of Agriculture maintained sev- 
eral units. One of these was the International Confederation of 
Agriculture, and developed, about 1920, plans for separate bien- 
nial meetings in years in which the congresses were not convened. 
The confederation meetings for the most part have dealt with 
economic problems with which national farm organization leaders, 
primarily in Europe, have been confronted. The May 1938 report 
listed 14 international meetings in which economic aspects of 
agriculture were involved. 

The International Federation of Surveyors has placed em- 
phasis on valuation of farm real estate since about 1920. 
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. ^? ie International Conference of Agricultural Economists was 
instituted 1^x929 at Darlington hall, Devonshire, England. Sub- 
sequent sessions were held at Ithaca, New York, in 1930, Bad 
Eilsen, Germany, in 1934, Saint Andrews, Scotland, in 1936, and 
Macdonald college, Canada, in 1938. Published proceedings of 
these conferences show participation well divided between Euro- 
pean and North American agricultural economists. Special publi- 
cations on agricultural conditions in different countries of Europe 
appeared following the Bad Eilsen conference, and an Interna- 
tional Journal of Agrarian Affairs was launched in 1939. 

The United Nations Conference on Food and Agriculture, Hot 
Springs, Virginia, 1943, was followed by an Interim Commission 
on Food and Agriculture and provided for a permanent United 
Nations Food and Agricultural organization. The appraisal of the 
work of these agencies as of other agencies of the period of war 
and its aftermath is not to be made now (1944). 

Bibliographic Note: — In the United States, in particular, some of 
the more important current contributions are not included in books 
and are to be found through the use of bibliographic lists. 

The United States department of agncultuie has published in its 
Bibliography of Agriculture (monthly) current reference lists on ag- 
ricultural economic subjects since July 19^2 Similar current bibliog- 
raphies were included, 1927-1942, in Ag ic\Lu v a' Economic Literature ; 
periodical articles and bulletins on economic aspects of agriculture 
have occupied a growing place m periodical indexes as Agricultural 
Index , 1915-date, Bulletin of the Public Affairs Information Service, 
1914-date, and the International Index to Periodicals, 1913-date. 

In its new series, also, the United States Department of Agriculture 
Library Lists and Bibliographical Bulletins include economic references. 

Lists prepared m the division of bibliography, Library of Congress, 
1900-1946, contain economic references especially for the period prior 
to the development of bibliographic services in the department of 
agriculture. 

a cu u r rr y economic bibliographies have been issued by various 
Suva la: older institutions of research. To be noted is the Wheat 
Studies , Food Research institute, Stanford university. 

The International Institute of Agriculture, Ronr - -'d-V-rd in 
English after 1938 an International Bibliography of { ; :lco- 

~ • : V " This appeared, 1934-38, in Berichte ueber Land - 

■ , , 1 and was issued separately. 

Lists of r 7 rrv 1 t“ ,v a 1 economic WllcUrm r>c“i v d : cr. 1 ' r~d other pub- 
lications of l. l n , "..rr.c' state a*'r! 2 1 v- .. ck il -:r. w -r j of agricul- 
ture, the d: 'ont stations a*v. c., * * :’ institutions of 

research am j from the r: »p'*c 

Among the many books that be 1. j-c* Lie .chewing have 

been prominent and are m— 

United States: P. W. ' ’ : „ . I. Falconer, History of Agricul- 

ture in the Northern United States, 1620-1860 (1925) 5 J- D. Black, 
Agricultural Reform in the United States (1929 ) ; T. N. Carver, Prin- 
ciples of Rural Economics (1911) ; A. A. Dowell and O. B. Jesness, 
The American Farmer and the Export Market (1934) 5 R* T. Ely and 
G S. Wehrwein, Land Economics (1940); G. W. Forster, Farm Or- 
ganization and Management (1938); L. C. Gray, History of Agricul- 
ture in Southern United States to i860 (1933) ; B. H. Hibbard, The 
History of Public Land Policies (1924) 5 E. G. Nourse, A&icuiturcl 
Economics (1916) and American Agriculture and the European Market 
(1924) ; T. W Schulrz, Redirecting Farm Policy (1943); W. J. Spill- 
man, Farm Management (1923) J H. C. Taylor, Outlines of Agricul- 
tural Economics (1925, 1st ed., 1905) J G. F. Waxren, Farm Manage- 
ment (1913). 

British Isles: A. W. Ashby, Allotments and Small Holdings in Ox- 
fordshire (1919); R. E. Ernie, Prothero , English F aiming, Past and 
Present (5th ed., 1936) ; C. S. Orwin, The Determination of Farming 
Costs (2nd ed., 1921) ; R. H. Rew, A Primer of Agricultural Eco- 
nomics (1927); J. A. Venn, The Foundations of Agricultural Eco- 
nomics (1938, 1st ed., 1923). 

Selected Continental Countries* Friedrich Aereboe, AUgememe Land- 
uirt sekeftlieke Betriebslehre ( 6 th ed., 1923) » F. Aereboe, J. Hansen 
urd T Roerner, Handbuch der Landwirtschaft (5 vol , 12th to 15th ed , 
8 -tq 30> : T. A L. G. von der Goltz, Gesckichi e der deutschen Land- 
iJii tscha'ft (2 vols., 1902—1903) and Leitfaden aer Lanawv tsclialtliche 
Be.uebslehre (vol. II, 7«i ed., 1922); Etienne Jounci. JSconJJiuf 
Rurale (1903) ; Ernst Laur, Einfuehrung in die it y sent.. s.eerz des 
Landbaues (2nd ed., 1930) and Grur.ala.gen und .lciloa-n ..-r Be- 
wertung, Buchhaltung, und Kalknlation in der LandwtHschaf . (3rd 
ed., 1928); Kurt Ritter, Der Getteideverkehr der Welt vor und mat 
dem Kriege (1926) ; Walther Rothkegel, Handbuch der Schaetsengs- 
lehre fuer Grundbesitzungen (vol. i, 1930: vo* 2, i 93 2 )? Max t?ermg. 
Die deutsche Landwirtschaft unter T •olks-und Weltwirtschafthche 
Gesichtspunkten ( Berichte ueber Landwirtschaft, new senes, Sonder- 
heft so, 1932) ; Albrecht Thaer, Grundsaetse der rati one lien Land- 
wirtschaft (new ed., 1880) ; J, H. von Thunen, Der Isoherte Staat 

(ird ed , 1930). . , . 

Nongovernmental periodicals giving prominence to agricultural eco- 


nomic materials include lb ''•'T'" : " r of 

Jour, of Land and Public - - ‘ Jour, of the American 

Society of Farm Managers and Rural appraisers; Economic uyog- 

raphy; Proceedings of the British Agricultural Economcs , Soc J^’ 

Kuehn-Archiv (since 1911) , Deutsche LandwirtschaflUche 

(since 1874), Journal fuer Landwirtschaft (since 1853), and Lana- 

wirtschafthche Jahrbuecker (since 1872). . 

(C. L St ; H. U. ivi. v.j 

, -T EDUCATION. Though agriculture is 

the oldest and greatest of industries, agricultural education in any 
organized form is among the recent activities of modern states. In 
Great Britain, or at least in England and Walts, it may be said to 
go back only to 1890. It would be untrue, however, to say that 
before then nothing was done. Chairs of agriculture and rural 
economy were founded at Edinburgh in 1790 and at Oxford in 
1796; the Royal Agricultural college at Cirencester was estab- 
lished in 1840. But agricultural education provided in universities 
or colleges was beyond the reach of the bulk of the agricultural 
population. Little or nothing was offered to the children of 
farmers, smallholders and labourers until nearly the end of the 
19th century. In 1S90, the Local Taxation (Customs and Ex- 
cise) act placed at the disposal of comity councils a sum of 
money (popularly known as the “Whiskey Money/’ because it 
was derived from an increase of the taxation on spirits which was 
originally destined for another purpose), amounting roughly to 
£750,000 a year, and authorized them to apply it to purposes of 
technical instruction, including instruction m agriculture. From 
1890 onward there was a considerable, if slow, increase both of 
the higher education provided by university departments of agri- 
culture and agricultural colleges, and of instruction provided by 
county councils. By 1912 the state was granting £19,000 a year 
for higher education, and the English and Welsh county councils 
were spending £70,000 a year on the more elementary instruction. 
World War I stopped the development of plans already prepared 
for further expansion on a relatively large scale. 

Postwar Development. — The present system, though it fol- 
lows prewar lines in its organization, is largely the creation of 
the years since 1918. It falls into tw T o main parts; the university 
departments of agriculture and agricultural colleges, whose dis- 
tinctive mark is that they provide a long course, two years at 
least, usually three, leading to a diploma or degree ; and the edu- 
cation provided by county councils, which is essentially an educa- 
tion of short courses intended for the boy or girl who is already 
working on the land and proposes to return to it. 

Higher agricultural education in England and Wales (excluding 
veterinary education) is provided at 14 centres, of which seven 
are departments or schools of universities, and the other seven 
are agricultural colleges, each possessing its own governing body, 
and not forming an integral parr, of a university. Eleven of these 
institutions (all except the Royal Agricultural college at Ciren- 
cester and the two women’s colleges at Swanley, in Kent, and 
Studley, in Warwickshire), discharge an important function out- 
side the actual teaching of students. Each is an “Advisory centre” 
for a group of counties forming its “Province”; it is provided 
with specialists in the mere important branches of science bearing 
on agriculture, such as chemistry and entomology, who supplement 
the more general advice provided for farmers by the technical 
staffs of county councils, and it acts as a unifying and co-ordinat- 
ing influence for the experimental and advisory work of county 
councils. All the 14 institutions are recognized and aided by the 
state. The cost to the student varies considerably between the 
two Welsh colleges (Aberystwyth and Bangor) at one end of the 
scale and Oxford or Cambridge at the other end. 

Education of a less elaborate character is provided by county 
councils; in some counties by means of a farm institute (a simpler 
and smaller agricultural college, usually possessing residential ac- 
commodation and a farm attached), in practically all counties 
through organized classes, held at no special institution, or through 
discussion clubs, evening lectures and similar less systematic 
methods. In 1927 there were 16 farm institutes, four in Wales 
(including Monmouthshire) and the remainder in England, all but 
one supported and governed by county councils. On the average 
they can accommbdate 40 students each; the fees for board, 
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lodging and tuition vary between 17s. 6d. a week for students 
coming from the county which supports a particular institute to 
£2, 1 os. od a week for other students. The main course at 
a farm institute is normally a six months 1 winter course m prac- 
tical agriculture, extending from October to March, and designed 
for young people, from the age of 16 upward, who have been 
working on the land and are going straight back to it. During 
the summer months the institute is used for courses in dairying, 
poultry keeping and other special subjects The great majority 
of county councils, however, do not possess farm institutes, but 
attempt to take agricultural education to the landworker by 
such means as the organized day course (a continuous course of 
instruction held at regular times, usually one day a week, in any 
town or village where there is a demand for it, and extending 
over several weeks or perhaps months), evening classes, travelling 
dairy schools, courses for instruction in manual processes (plow- 
ing, hedging, ditching, milking, and the like), and lectures or 
demonstrations. 

In 1937-38 the cost of the education provided by county coun- 
cils in England and Wales was £420,000, of which the govern- 
ment provided a fraction over two-thirds and county rates the 
remainder. One other activity deserves mention. In 1922 the 
government started a scheme of scholarships in agriculture for 
the sons and daughters of agricultural workmen and of other 
rural workers in a similar economic position. Under this scheme 
approximately 100 scholarships are awarded every year, of which 
the great majority are short-term scholarships to farm institutes. 
The cost is £20,000 a year. 

In Scotland, agricultural education has followed a rather dif- 
ferent course, though it started on the same lines. The organiza- 
tion is not divided between universities and colleges on the one 
side and county councils on the other; the colleges control and 
direct the whole system. Apart from the small sums received as 
fees, the whole cost is met by grants from the state, which in 
1925-26 amounted to £75,000. But in the education given, as 
distinct from the organization for giving it, the Scottish system 
resembles the English The three colleges in alliance with their 
respective universities provide long courses (three winter sessions) 
for the university degree or college diploma; they take the place 
of the English farm institutes by including in their curricula short 
courses for farming; and through the appointment of organizers 
resident in the counties they conduct extension work similar to 
that done in England and Wales by the staffs of county councils. 
Two special institutions should be mentioned: the Kilmarnock 
dairy school and the Craibstone School of Domestic Economy for 
Women, the former associated with the Glasgow college and the 
latter with Aberdeen. 

Other Systems* — Broadly speaking, and with considerable 
variations due to differences of national character and environ- 
ment, continental systems tend to fall into the main divisions 
already enumerated, of two or three years at universities or agri- 
cultural colleges; in the second place, there are short courses of 
a few weeks or months in the dead season, or of a year at most, 
at a residential institution — sometimes a college, more usually 
a farm institute or farm school: thirdly, miscellaneous courses, 
lectures, and demonstrations given by peripatetic instructors who 
endeavour to bring technical education to the farmer’s door, or 
at least to his town or village. But there are one or two features 
of foreign systems which ought to be mentioned, if only by way 
of contrast to the British system. 

Of these the most striking is, perhaps, the large part taken in 
Germany, Denmark, Sweden, and in fact nearly all over the 
continent of Europe, by voluntary societies and associations: in 
Denmark, for instance, agricultural societies own and manage 
many of the Folk high schools and support many agricultural 
counsellors — experts who combine teaching, lecturing and ad- 
visory functions. But the Folk high schools of Denmark are 
notable not merely as an example of voluntary effort , they are a 
great and successful attempt to add a finish to the education of 
the adult land-worker by giving Mm or her a six to nine months’ 
course, not entirely agricultural and sometimes not agricultural at 
all, at a residential institution. In Belgium, a country of small- 


holders, there is a highly developed system of instruction for 
women and girls in a combination of practical agriculture ^ and 
rural domestic economy; the system centres in the national in- 
stitution at Laeken In Sweden also (besides the usual agricul- 
tural colleges, agricultural schools, and farmers’ sons’ schools, the 
last providing a three months’ theoretical course for young men 
usually about the age of 22) there are something like 40 schools 
of agricultural economy for women. 

Changes In the British System.-— From 1924 or thereabouts 
two movements affecting agricultural education have gained prom- 
inence. The first is the movement for imparting into the ordinary 
subjects of instruction taught at rural elementary and secondary 
schools what is known as a rural bias— e.g , arithmetic may be 
taught through simple farm accounts, or geography with at least 
some reference to the physical characteristics of the district in 
which the school is situated Provided it does not degenerate into 
a premature attempt at vocational training, there is everything to 
be said m favour of such a change. 

The second change is a change of emphasis in the subjects 
usually taught in agricultural institutions and courses. Hitherto 
syllabuses of instruction have tended to be dominated by science, 
or rather sciences — chemistry, physics, botany A school of 
thought has arisen which starts from the fact that the farmer is 
not only a grower of crops, a producer of eggs or milk, a breeder 
of stock, but also a manager of labour, a buyer of goods, and a 
seller of products — in the ordinary phrase, a businessman. There 
is consequently a steady pressure toward modifying courses of 
instruction, particularly the short winter courses, by giving a 
larger place to such subjects as accounts (the foundation of busi- 
ness), the management of labour, and the elements of marketing 
technique. There can be little doubt that this side of agricultural 
education has been relatively neglected; but the teaching of man- 
agement is not easy 

Defects in the British System. — But though these changes 
may be beneficial, the British system still reveals several notable 
defects. First, it is far too small, not, perhaps, for the demands 
which are actually made on it, but for the demands which ought 
to be made. In the second place, the larger part of the English and 
Welsh system — the part organized and directed by county coun- 
cils — is ‘‘patchy.” There is no power to compel county councils 
to supply even the barest modicum of agriculture 1 instruction, and 
accordingly the provision made for it in a county varies with the 
character and finances of the county council and its electorate. 
Thirdly, provision for the residential education of adults — one of 
the most marked and successful features of continental systems — 
is noticeably absent. Lastly, provision for instruction in manual 
processes and in the handling of machinery, though not absent, is 
not so common as it should be. 

Progress Being Made. — Some of these defects are being slowly 
remedied. In spite of financial exigencies, college and county edu- 
cation does progress and grow; and, best of all signs, authorities 
are agreed that since 1900 there has been a remarkable change of 
attitude on the part of the agricultural community. 

Farmers ■welcome the assistance of college and county staffs; 
and a first attempt has been made, through private enterprise, to 
provide at Avoncroft, near Evesham, an institution very similar 
to the Folk high school of Denmark for adult land-workers. If 
that experiment proves a success, it may be the beginning of a 
new era. Moreover, the education of women and girls has re- 
cently been investigated by a strong committee, which has sur- 
veyed the whole field; and the ministry of agriculture has put be- 
fore county councils a detailed scheme for extending instruction 
in manual processes. In 1925-26 the number attending such in- 
struction rose to 1,900 — a number which, however small in itself, 
was at least an increase of 50% from the previous year. 

Bibliography — I L. Kandel, cd , Educational Year Book of the 
International Institute of Teachers College } Columbia University 
(1924- ) . especially volumes for 1928, 1938, 1940; A. E. Campbell, ed , 
Modern Tnnds in Education (1938'/ , Viscount Astor and B S Roun- 
tree, British Agriculture t The Principles of Future Policy (1938) ; Agri- 
culture in the Twentieth Century: Essays on Research Practice, and 
Organization to be presented to Sir Daniel Hall (1939). 

(H. E. D.; X.) 
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IN THE UNITED STATES 


. Agricultural education in the United States finds its begin nin gs 
m the striving of individual landowners toward higher levels of 
production. This created interest and discussion in agricultural 
communities induced the making of tests, trials and observations, 
pointed t° the advantages of concerted action, and slowly but 
steadily laid the foundation on which present-day educational 
machinery was built 


Agricultural Schools.-- Among the early attempts to pro- 
vide agncultura! instruction in schools of less than college grade 
the . following may be noted: In 1821 the state legislature of 
Maine granted to Robert Hallowed Gardiner an annual appro- 
priation of $1,000 for the maintenance of an institute for agri- 
cultural . and mechanic arts. The Gardiner Lyceum was opened 
at Gardiner,. Me., in 1823. It employed a professor of agricul- 
ture, maintained a farm and offered short winter courses in agri- 
culture. An agricultural school was founded at Derby, Conn., m 
1826. So-called manual labour schools were established m New 
York state in the period 1825-40. They laid stress, in their curric- 
ula, on vocational training in agriculture and the industries. In 
1 & 45 ~ 5 C several agricultural schools were founded, through private 
initiative, in New York and Connecticut. After the middle* of the 
19th century conditions became more propitious for the teach- 
ing of agriculture in elementary and secondary schools. A period 
of agitation was followed by the establishment of an agricultural 
high school at the University of Minnesota (1888). District and 
county agricultural schools were created a few years later, among 
them the agricultural schools in the nine congressional districts of 
Alabama. 

By 1898 there had been established ten agricultural high 
schools. In 1909, there were 60 separate agricultural high schools. 
Agricultural courses were then being offered in 346 other high 
schools. Several states, among them Massachusetts (1911), New 
York (1913), Pennsylvania (1913), New Jersey (1913) and In- 
diana (1913) had established definite systems of vocational agri- 
cultural education. 

It is estimated that in 1 91 2-13 there were about 2,300 state 
agricultural schools, district agricultural schools, agricultural de- 
partments of high schools and ordinary schools that maintained 
systematic instruction in agriculture. 

The Smith-Hughes Vocational Education act (1917) provides 
federal aid for vocational training, including the teaching of 
agriculture and home economics in secondary schools. Since the 
passage of this act many vocational agricultural schools, as well as 
agricultural departments of general high schools, have been 
established in the several states. Of the 11,561 rural high schools, 
3,339 or 29% maintained vocational agricultural departments in 
1927. They had an enrolment of 129,032 students. In that year 
there was available for the support of vocational agricultural 
education nearly $7,500,000, compared with about $740,000 in 
1918. 

The George-Deen act (1936) greatly increased federal funds 
and by 1942 a total of about $15,000,000 was being expended for 
610,000 agricultural students. It may be noted, further, that 
many states have special laws which concern the teaching of 
agriculture in elementary rural schools. 

Agricultural Colleges — Simeon de Witt, surveyor-general 
of New York, published, in 1819? a pamphlet entitled Considera- 
tions on the Necessity oj Establishing an Agricultural College , and 
Having More of the Children of Wealthy Citizens Educated for 
the Profession of Farming. A state agricultural college was es- 
tablished in New York in 1853. The oldest surviving state agri- 
cultural college is that of Michigan (1857). Similar colleges were 
established in Pennsylvania and Maryland (1859) and the incor- 
poration of agricultural colleges authorised in Iowa and Minne- 
sota (1858). The Federal Land Grant act (also called the first 
Morrill act) was passed in 1862. It created 4 group of state 
institutions of higher learning, known as the land-grant colleges 
and universities (q.vf). This legislation was far-reaching m its 
effects on the social and economic development of the country. 
The second Morrill act (1S90), the Nelson amendment of the 


Morrill act (1907) and the Bankhead- Jones act (193S) provided 
additional funds for the state colleges. In 193^-3 7 ^9 ^ an ^‘ 

grant colleges enrolled 21,254 agricultural students. 

The state colleges and universities are intimately associated 
with the U.S department of agncultura This had its inception 
in the collection and distribution of seeds and plants by the 
patent office in 1839. The service was expanded to furnish infor- 
mation on various agricultural topics In 1862 the department 
of agriculture was organized as such and m 1SS9 its head became 
a member of the president’s cabinet. When the Hatch act was 
passed (1887), funds were made available for the establishment of 
experiment stations as departments of the state colleges. Prior to 
that, state agricultural experiment stations had been established 
in Connecticut (1875), California (1877), North Carolina (1877), 
New York (1879 and 1SS2), New 7 Jersey (1S80), Ohio, Tennes- 
see and Massachusetts (1882), Alabama and Wisconsin (1883), 
Nebraska (1884). and Michigan, Indiana, Kentucky, Maine and 
Minnesota (1SS5) A private sugar planter’s experiment station 
was established in Louisiana m 1885, and state stations in Louisi- 
ana, Vermont and New' Hampshire in 1S86 

In keeping with the provisions of the Hatch act, an office of 
experiment stations was organized in the department of agri- 
culture for the purpose of maintaining contracts with the sta- 
tions Subsequent legislation referred to as the Adams (1906), 
the Purnell (1925) and the Bankhead-Jones (1935) acts a y£~ 
mented the income of the stations, established better correlation 
of reseat ch on a regional and national basis and encouraged co- 
operation among the stations themselves and with the depart- 
ment of agriculture. The stations are primarily research institu- 
tions. As such they are maintaining many hundreds of research 
projects of direct significance to agriculture and the farm home, 
and creating a vast body of knowledge from which facts and 
generalizations are being drawn for the benefit of resident in- 
struction and of extension teaching. 

The Smith-Lever act was passed in 1914. It represents a na- 
tional scheme of extension teaching in agriculture and home eco- 
nomics and is the culmination of a long series of local, state, 
regional and national efforts to stimulate agricultural progress by 
bringing technical and general information to the farm and farm 
home. 

The antecedents of the Smith-Lever act include the almanacs, 
agricultural journals and newspapers, agricultural societies, boards 
of agriculture, farmers’ institutes and demonstrations and lectures 
by public-spirited individuals. The act provides for county agents, 
home demonstration agents, club 1 orders and extension special- 
ists. It makes the department of ,ri culture responsible for co- 
ordinating and supervising the extension activities in the several 
states. The work was further developed by the Capper-Ketcham 
act (1928) and the Bankhead-Jones act (1935). 

The agricultural teaching, research and extension, of the land- 
grant colleges and universities are being generously supported by 
the local, state and federal governments. In 1936-37 the federal 
government appropriated $17,256,207 for the support of agricul- 
tural extension, while the states, counties, farm organizations and 
individuals were expending for the same purpose $12,507455. 

See A. C, True, A History of Agricultural Education in the United 
States, 1785-1925 (1929) ; W. H Shepardson, Agricultural Education 
in the United States (1929) ; Ad vise r\ Committee on Education, Staff 
studies on Vocational Education and the Land-Grant College (1938) ; 
E. D. Ross, Democracy's College, The Land-Grant Movement in the 
Formative Stage (1942). (J. G. L,; X.) 

AGRICULTURAL ENGINEERING, broadly speaking, 
is the science of utilizing in combine nor. the forces and materials 
of nature for the benefit of agriculture; specifically it implies an 
understanding of biology, soils science and agronomy, as a basis 
for the intelligent application of engineering principles to agri- 
culture. 

While agricultural engineering deals entirely with agriculture, 
it is related more or less to several other important branches of 
engineering, as, for instance, mechanical engineering, which has 
to do with the design and construction of steam and gasoline 
power units, railroad and factory equipment, and mechanical de- 
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vices generally. But agricultural engineering makes use of the prin- 
ciples here involved In the design of mechanical farm power units 
and machinery to perform the many and complex farm opera- 
tions. It is related to electrical engineering, which has to do with 
the design and construction of electric power installations, trans- 
missions and distribution lines, in that agricultural engineering 
puts the electricity to work on the farm in energizing electric 
motors to grind feed, milk cows, in providing current for electric 
fences and other equipment, and in performing some 200 other 
chores. It is related to civil engineering, which, among many 
broad problems, handles those incident to the extensive storage 
and arterial distribution of irrigation water and to the design and 
construction of large community drainage systems. On the other 
hand, agricultural engineering sees that the Irrigation water is 
economically distributed and applied to crops and that in drain- 
age the ditches and underdrains are scientifically planned to suit 
each field and the use to be made of the land. The civil engineer 
is also charged with the design and construction of large steel 
and concrete buildings whereas the agricultural engineer applies 
the principles of construction to the design of farmhouses, dairy 
barns and other animal shelters, storage facilities for farm crops, 
and miscellaneous farm structures and equipment. 

It is generally recognized that the marked advance m agricul- 
ture since 1850, especially the great increase in convenience in 
doing work and the large reduction in labour per unit of produc- 
tion, has been due in no small measure to improved engineering 
practices and more and better machines. Thus the development 
of farm land from the wilderness by clearing, the control of ero- 
sion by terraces, the disposal of surplus water and the acquiring 
and regulating of the water needed for plant growth and for 
human and animal consumption are problems of the agricultural 
engineer. The erection of farm structures of all types, with their 
problems of light, heat, ventilation, etc., and the best use and 
design for the machinery and implements used in farm operations 
and transportation, as well as the sources of the power which 
operates them, also are in the field of the agricultural engineer 
In the United States this has been a natural consequence of a 
rapid increase in engineering of all kinds that came with the sud- 
den opening up of great natural resources. In Great Britain and 
continental Europe, however, the scope of agricultural engineering 
is less specialized, the tendency being rather to give practical 
recognition to two distinct divisions of the science, dealing re- 
spectively with the mechanical phases (implements, machinery 
and power) and those of the soil (irrigation, drainage, erosion 
control, etc.). 

AgiiLdlruial engineering as a profession got its start at Iowa 
State college, Ames, Iowa, v lere the first four-year course lead- 
ing to a B.S. degree in agricultural engineering was established in 
1905. Two years later the American Society of Agricultural En- 
gineers was founded with a charter membership of 17. This num- 
ber had increased to 1,300 by Jan. i, 1944, mostly in the United 
States, but the membership includes citizens of Argentina, South 
Africa, Australia, Brazil, Canada, Colombia, Cuba, Ecuador, Eng- 
land, India, Mexico, Peru and Scotland. Before the outbreak of 
World War II there were members in Germany, Greece, Hungary, 
Netherlands, Norway, Panama, Sweden and Switzerland. 

In the Uniied States in 1941, 22 state agricultural colleges 
maintained courses leading to a degree in agricultural engineer- 
ing, while several others, though they did not grant degrees, 
offered courses that constituted a virtual recognition of the sci- 
ence. In the United States, too, more than 100 agricultural en- 
gineers in various states were engaged in 1944 in full time exten- 
sion activities — carrying to the farmer the results of agricultural 
engineering research in farm power and machinery, rural elec- 
trification, farm structures, soil conservation, and mechanical 
processing. Outside the United States, in 1941, the only degree 
course being offered in agricultural engineering was in Canada, In 
1942 the only agricultural engineering education department in 
southern Asia was established at the Allahabad Agricultural insti- 
tute in the heart of India. 

. importance of agricultural engineering is further empha- 
sized by the appearance in 1930, and each year thereafter, up to 


and including 1939, of the Internationd Directory of Agricul - 
turd Engineering Institutions published by the International^ In- 
stitute of Agriculture at Rome, Italy. This lists the institutions 
of some 45 countries throughout the world which have studies 
under way dealing with agricultural engineering problems For 
each institution information is given regarding the exact address, 
scientific staff, research work in progress, equipment, publications 
which have been issued since 1932 and the languages which may 
be used in correspondence. ( See also articles on Agricultural 
Power and Machinery; Farm Buildings; Rural Electrifica- 
tion; Tillage Machinery; Harvesting Machinery; etc.) 

Bibliggraph" - nnu ~ ^ui.Vnrw^w of agricultural engineering con- 
sists chiefly of . . , aling with its various component 
subjects. See " kv. r U 3 . department of agriculture and 
those of the state agricultural experiment stations and extension serv- 
ices; publications of the American Society of Agricultural Engineers 
(St. Joseph, Mich ) ; Institute of Agncuitura! Engineering (Oxford 
university) ; the Royal Agricultural Society of # England (London) ; 
Konferenz Schweizerischer beamier Kulturingenieure (Lucerne) , Die 
Technik in der Landwirtschaft (Berlin) ; Genie Rural . (Paris) . See 
also George Kuhne, Handbuch der Landmaschinentechnik (1928-34) , 
J. B. Davidson, Agricultural Machinery (1931) ; Orson W Israelson, 
Irrigation Principles and Practices (1932) , Quincy Claude Ayres, Soil 
Erosion and its Control (1936); H. P. Svuth, rant Machinery and 
Equipment (1937); Fred R. Jones. v rr"n Gr? v r:g‘res and Tracton 
(1938); Claude Culpin, Farm M o.i - Lvv G Morrison, 

Repairing Farm Machinery (1940) ; Joseph P. Schaenzer, Rural Elec- 
trification (1940); Carter and Foster, Farm Buildings (1941); Archie 
A. Stone, Farm Machinery (1942). (R. B. G ) 

AGRICULTURAL GANGSj, groups of women, girls and 
boys organized by an independent gangmaster, under whose 
supervision they execute agricultural piecework for farmers in 
certain parts of England. The evils of this system were so great 
as to lead to the passing of the Agricultural Gangs act (1867), 
forbidding the employment of any child under eight years of age, 
and of any female under a male gangmaster unless a female 
licensed to act as gangmistress were also present. Gangmasters 
must be licensed by two justices, and may not hold a liquor licence 
Later legislation made more stringent the regulations under which 
children are employed in agricultural gangs. By the Elementary 
Education act (1876), repealing and re-enacting the principal 
provisions of the Agricultural (Children) act of 1873, employ- 
ment of all children under 11 was forbidden and restricted under 
13. By the Education act of 1921, it is forbidden under 12 and 
restricted under 14. In 1940, in order to meet the exigencies of 
war, the provisions of this act were temporarily relaxed; local edu- 
cation authorities were, however, required to supervise the em- 
ployment of school children, and to satisfy themselves in regard 
to hours of work, meals and other conditions. 

AGRICULTURAL INSURANCE. Farmers have need 
for several kinds of insurance on property and on persons. Insur- 
ance contracts are made with farmers by (1) capital stock com- 
panies, (2) mutual companies or associations, (3) reciprocals or 
interinsurance exchanges, and (4) state or government funds or 
departments. Insurance on farm animals and growing crops is of 
types found only in agriculture. Risks involved have a different 
degree or character when in an agricultural setting; for example, 
farm buildings are usually isolated from the buildings of neigh- 
bours and are often remote from community fire-fighting facilities. 

Insurance of farm buildings, crops in process of growth, live- 
stock, motor-driven vehicles, and various items of personal prop- 
erty will be treated first in this article. Then will follow refer- 
ence to employer's liability insurance, and health, life and various 
social security provisions. 

Fire and Lightning Insurance.— Insurance equal to 75% of 
values of buildings and associated property items has been car- 
ried by many farmers against fire and lightning hazards. The 
amount of fire and lightning insurance in force on farms served 
by 1,885 mutual companies in the United States in 1941 exceeded 
$11,000,000,000. Farmers’ mutual fire companies are numerous in 
the middle Atlantic and north central states, and in some cases 
are # smaller in membership and in volume of insurance than is 
desirable. In southern states where the cost of commercial in- 
surance is high and l«|rge percentages of farmers are uninsured. 



AGRICULTURAL INSURANCE 375 


there are few farmer-owned and farmer-controlled companies. 
Under some so-called perpetual policies, the amount of property 
insured may remain constant over long periods. Five-year terms 
are regarded as more desirable. 

During the period 1914-35, the annual average cost of protec- 
tion through mutual fire companies varied from about 23 to 32 
cents per $100. About two-thirds of this cost was for losses and 
one-third for expenses. In some north central states annual costs 
were less than 20 cents per $100. Classification or rating of risks 
has been most common among the farm mutuals of the Pacific 
Coast states. 


Rural fire and lightning insurance has long been established on 
a mutual basis in countries of continental Europe but to a less 
extent than in the United States. Commercial fire and lightning 
insurance has been a main dependence in Great Britain. 

Windstorm Insurance. — Tornadoes and windstorms produced 
losses in the United States estimated at $35,000,000 annually 
from 1916 to 1935 In 1934 more than $3,700,000 of windstorm 
losses were covered by farmers’ mutual windstorm companies. 
In the period 1900-35, operating expense varied from 3.5 to 8 9 
cents per^ $100 insurance, an average of about 5 cents, while 
losses varied from 1 6 to 17.0 cents, an average of nearly 8 cents. 
Insurable risks include farm dwellings, most other structures, 
household goods, farm implements, livestock and farm products. 
A few companies provide that when a building falls or is mate- 
rially damaged as a result of a windstorm, and fire ensues, the 
insurance is extended to cover the fire loss. Three-fourths of the 
companies in 1944 wrote policies for a five-year term, a small 
number for 8 and 10 years, and one-fifth wrote perpetual policies. 
A common practice is to write insurance at from 66$% to 80% 
of the total value of property. Since windstorm losses have been 
high on buildings poorly built for wind resistance, some com- 
panies classify risks and provide periodic inspection. Reserve 
funds of nearly 20 cents per $100 of insurance were reported in 
1935, this being about half the desirable amount of reserve. 
About one-third of the farm windstorm companies carry rein- 
surance. 

Crops All-Risk Insurance-— The first attempt at all-risk crop 
insurance was in Minnesota in 1899. Between 1917 and 1921 
certain fire insurance companies introduced contracts for compre- 
hensive crop-risk insurance. The first U.S. federal attempt toward 
crop insurance was under Title 5 of the Agricultural Adjustment 
act of Feb. 16, 1938. The Federal Crop Insurance corporation 
thus established provided all-risk yield insurance for wheat begin- 
ning in 1939 and for cotton beginning in 1942. During the 1943 
crop season, about 13% of the wheat acreage and about 11% of 
the cotton acreage was insured, and the percentages of partici- 
pating growers were about 30 and 10, respectively. The Agricul- 
tural Appropriation bill for 1943-44 provided that no additional 
insurance be written, but the power was restored in 1945. 

The corporation failed in five successive years to collect pre- 
miums equal to indemnities paid. For the crop harvested in 1942, 
there was an excess of $22,000,000 of indemnities paid over pre- 
miums received. For three varieties of wheat insured, the pre- 
miums exceeded the indemnities, namely, white, hard red winter 
and hard red spring, but for soft red winter wheat indemnities 
were more than three times the premiums. 

Under the crop insurance programs farmers were standing the 
first 25% (or 50%) loss in yield below the basic yield. In 1942 
and 1943 an applicant could give a “commodity note” for the 
premium, which was expressed in bushels. Under this procedure 
the price was established at the maturity of the note, which was 
about harvest time. 

The soviet union, under the law of July 19, 1934, developed 
two types of compulsory crop insurance. In addition to a specific 
risk insurance extended to many crops, there was provided an 
essentially all-risk insurance for a limited number of crops, 
mainly industrial crops, including cotton, tobacco and soybeans. 
This insurance did not cover low yield resulting from poor germi- 
nation of seed and exhaustion of soil With a few exceptions, 
quantitative losses only and not impairment of quality, are in- 
surable in the U.S S.R. The hazard of drought damage has been 


among the most difficult to cover 

Crops Hail, Frost and Flood Insurance. — -Hail insurance 
was begun in the United Stales in the iSSos among Connecticut 
valley tobacco growers and among farmers of North Dakota A 
state hail insurance department was instituted in the latter state 
in 19 1 1 and the example was followed by South Dakota, Mon- 
tana, Nebiaska and Oklahoma. In 1919 hail risks estimated at 
$560,000,000 were carried by four state insurance departments, 
41 mutual companies and 43 joint stock insurance companies. 

High risk territory for hail damage is found also in the prairie 
provinces of Canada. In Saskatchewan the Municipal Hail In- 
surance association, organized under an act of 1912, carried 
$25,000,000 of risks in 1921 and 1922 Tire Hail Insurance district 
of Alberta was formed under the Municipal Hail Insurance act of 
1918, and in 1919-22, $72,000,000 of risks were borne by its Hail 
Insurance board. These were reduced in later years. 

In Europe, likewise, hail insurance has had extended use. Scot- 
tish Friendly societies are credited with having first provided hail 
insurance in the 1770s. In 1791 the Hail Damage society of 
Braunschweig, Germany, became the first continental venture In 
the early 1800s came French hail coverage by a society of mutual 
insurance. After the 1860s provisions for hail insurance were 
made in Russia, and later in Austria, Czechoslovakia, Denmark, 
Italy, Rumania, Sweden and Switzerland. 

Frost insurance has been w r ritten for the protection of growers 
of sugar cane in Louisiana and citrus fruits in Florida and Cali- 
fornia. Insurance against fire damage to growing crops has con- 
siderable application both in North America and in Europe. The 
first known attempt to provide insurance against flood was in 
Austria in 1846. In general, flood insurance has not been suc- 
cessful. A limited indemnification for losses to crops and other 
property sustained from flood, earthquakes, windstorms, drought, 
etc., has been provided at public expense in Italy. The more 
comprehensive provisions of soviet Russia require contributions 
from the insured, with only specially favoured crops insured free 
of charge. Private associations in China have provided insurance 
against flood, drought and locusts. 

Livestock Insurance.— There was a rapid growth of livestock 
insurance in the United States in 1919 and 1920 when meat prices 
were high. Thereafter such insurance fell to almost negligible 
amounts. Insurance of livestock in premises insured against fire 
and lightning is often included. Under the Farm Security admin- 
istration after 1935, associations of clients were set up to insure 
life and property, and a veterinary group plan was adopted. 

Mutual livestock insurance originated in Europe about the 13th 
century, primarily in Germany. France provides a leading mod- 
ern example of European livestock insurance. Among 14,896 sub- 
sidized co-operative insurance and re-insurance societies in France 
in 1921, more than 10,000 were societies for livestock insurance. 
European experience has shown it to be more practical to insure 
large animals, such as cattle, than smaller animals such as hogs 
and poultry. Insurance of carcasses against condemnation by 
sanitary authorities has been adopted in some European coun- 
tries. In Lithuania, under a law of 1938, a fund was set aside 
from government taxes whereby 70% of the value of livestock 
killed by lightning or by the collapse of buildings was payable to 
the farmers. 

Insurance of livestock of exceptional value per head, as for 
racing, breeding, etc., has been widely applied in North America 
and Europe alike. Insurance of livestock while in transit to mar- 
ket is normally provided by the carrier. 

Farm Mo tor- Vehicle Insurance.— Fire, theft, collision, pub- 
lic liability and property damage are important phases of insur- 
ance of automobiles and other motor vehicles used on farms. In 
1936 a federal survey indicated that in the United States three- 
fourths of the farm families had automobiles and one-third of 
these carried automobile insurance. In New England, middle 
Atlantic, north central and Pacific regions, more than half were 
insured. There was little difference between farmers of high and 
of low income in the proportion of automobiles insured. The 
average automobile insurance premium paid by farm families was 
$22. There has been a lower accident risk for farm automobiles. 
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Farmers were maintaining less ample public liability and collision 
coverage. Trends after World War I were toward a higher pro- 
portion of farmers owning automobiles, trucks, tractors and other 
automotive items and toward a higher proportion insured. In- 
surance activities of farmers’ organizations expanded the cover- 
age in these fields. Under some state laws truck insurance was 
made practically compulsory. 

Farm automobile insurance has been largely confined to com- 
mercial companies in countries outside of the United States. . 

Employers’ Liability Insurance, — Farm operators with 
hired labourers are liable for employee accidents during time at 
work and when in transit to and from work, if the accidents are 
due to negligence of the employer. Employers’ liability insurance 
is provided by farm mutuals and stock companies in the Umted 
States. In 1943 the annual minimum premiums charged farmers 
for workmen’s compensation insurance and for employers’ lia- 
bility insurance were reduced in almost all parts of the country. 
Wartime use of emergency labour called for quarterly and even 
monthly insurance. An employers’ liability contract with a re- 
imbursement limit of $250 (or $500), for medical expense was 
developed for short-term employees. 

Personal Insurance, — Members of farm families and others 
working on farms have need for personal insurance against loss of 
income or against increased outlays incident to (1) death (life 
insurance, burial insurance), (2) survival (old-age insurance, 
juvenile insurance), (3) impairment of health (accident and sick- 
ness insurance), and (4) inability to sell labour time (unemploy- 
ment insurance). In areas of the United States surveyed in 1936, 
life insurance was held by only 43% of farm families. Many small 
policies had lapsed in the depression years preceding the survey. 
The average premium then shown was $72 a year. Among four 
life insurance companies showing lowest expense per $100 in- 
surance in the United States in 1943 one was farmer-owned and 
farmer-controlled. In the period, 1936-41, there was a trend to- 
ward more : ~'\rcrc?. A 1941 survey indicated that 50% 

of the farr. — j.- currying life, endowment or annuity 
insurance, and 11% health and accident insurance. 

Protection against unemployment and against destitution in 
old age has been provided under national social security schemes 
in the United States since 1935, and in other countries for a 
longer period, but generally with little application to, agriculture. 

Bibliography. — Crop and Livestock Insurance . — A selected list of 
references to literature issued since 1898 ; Agricultural Economics Bib- 
liography 67, U.S. Department of Agriculture (1936) ; R. R. Hudelson, 
Farm Management (1939) ; N. A. Olsen, C. O. Brannen, G. B. Cadisch 
and R. W. Newton, “Farm Credit, Farm Insurance and Farm Taxa- 
tion,” US. Department of Agriculture Yearbook f 1924; Social Science 
Research Council, “Research in Agricultural Insurance, Scope and 
Method,” Bulletin 14 (1932) ; Louis Tardy, Report on Systems of 
Agricultural Credit and Insurance , League of Nations, (Geneva, 1938). 
For special types of risks, see U.S. Department of Agriculture Bulletins 
786 (1919), 712 (1920), 1043 (1922) ; its Farm Credit Administration 
series, Bulletins 21 and 23 (1938) and 45 and 46 (1941) and its Agri- 
cultural Finance Review, 21 (1939) and 6 (1943); International La- 
bour Office, Sickness Insurance and Rural Medical Assistance } League 
of Nations (1939) ; International Institute of Agriculture, International 
Review of Agriculture, 23, 1 (1932), 25, x (i934> and 29, (1938); 
W. Rohrbeck, Die Ilagelversicherung in der Welt , in Berichte ueber 
landivirfschaft Scnderhcjt 27 (Berlin, 1937) ; V. N. Valgren, Farmers 
Mutual Ftre insurance in the United States (1924). (C L. St.) 

AGRICULTURAL LABOURER. An agricultural labourer 
is a person, male or female, employed ior wages by an occupier 
of agricultural land. In the United States and some other coun- 
tries the term “hired* man” is generally used. In Scotland the 
term “farm-servant” is the equivalent to that of “agricultural 
labourer” in England where the alternative term “farm-worker” 
is alsG in common usage. Conditions of employment vary widely. 
The contract of service may be by the day, week, the month, 
the half-year or the year. Remuneration may be wholly in cash 
or partly in cash and partly in kind. Census definitions of agri- 
cultural labourers vary considerably from one country to another, 
and comparisons of the relative importance of the wage-earning 
force in the various countries are difficult. In a few it is less than 
of the persons occupied in agriculture, but in the majority 
of developed countries, it is between 20% and 40%. In Great 


Britain and the Netherlands it was as high as 60% before World 
War II. In Great Britain the status of the farm worker after 
World War II was almost identical with that of the wage earner 
in other industries, semifeudal relics having been discountenanced 
by trade union influence and by statutory wage regulation. (See 
Agricultural Wages.) 

In addition to agricultural labourers permanently employed 
there are large numbers of men and women who are employed 
as casual workers. They are employed for short periods, usually 
at piece rates, in seasonal operations. such as corn harvesting, 
fruit picking, hop picking, etc. One ciass of casual workers may 
be employed most of the year at various jobs in agriculture. An- 
other class are townsfolk unskilled in farm work who go into the 
fields only at certain seasons, particularly during the harvesting 
of fruit, potatoes, etc. Machinery in some instances greatly re- 
duced the demand for casual labour. 

Enumeration. — Returns collected annually by the ministry 
of agriculture and the department of agriculture for Scotland 
from all occupiers of agricultural holdings in Great Britain show 
that in June 1939 there were 711,232 agricultural workers of 
■whom 600,700 were “regular workers” (54)679 women and girls) 
and 110,462 “casual workers” ( 38,535 women and girls). World 
War II made heavy demands on farm workers as in other in- 
dustries. In 1945, the farm labour force of Great Britain totalled 
785,804 persons, of whom 611,092 were “regular workers” and 
174,712 were “casual workers.” But the “regular” male workers 
were 24,742 fewer than in 1939. To handle the increased output 
of the war years “regular” women workers were greater than in 
1939 by 35,064 and “casual” workers were 64,250 more (32,291 
women and 31,959 men). These figures for 1945 do not include 
the members of the women’s land army, which numbered about 
46,000, and prisoners of war, approximately 67,800 of whom were 
working on the land. 

The “gang” system of seasonal labour which was notorious in 
the early part of the 19th century declined after the Gangs act 
was passed in 1867 to repress its abuses. During World War II 
groups of labour were employed and organized by the agricultural 
authorities of the counties to provide a mobile reserve for farmers 
who found themselves unable to overtake seasonal operations or 
for special jobs like draining and hedging. 

There is a great variety of jobs to be done on farms, but 
specialization of labour has not been carried very far. The 
“skilled” farm worker is a man capable of undertaking not one 
but a variety of skilled jobs. Versatility and resourcefulness are 
distinguishing qualities in high-grade men. There are, however, 
certain main classes, most of them determined by the handling 
of particular kinds of livestock. The decennial census enum- 
erates horsemen, shepherds, cattlemen, tractor drivers, general 
labourers, but on some farms there are other titles such as pig- 
man, poultryman, thatcher and so on, which may in most cases 
indicate more of a special emphasis of their work rather than an 
exclusive occupation. 

The housing of farm workers had become by late 1946 an in- 
creasingly difficult and controversial subject. Single men were 
housed variously in different parts of the country. With the great 
mobility of modem transport the old system of “living in” with 
the farmer was probably being displaced gradually by the men 
finding lodgings in the neighbourhood. There was said to be no 
substantial decrease in the “bothy” and “chaumer” system (com- 
mon in Scotland and north of England), but where formerly the 
feeding of the single men was done by the farmers’ kitchens, it 
is now increasingly done on a contract by wives of the married 
workers. A married worker may be provided with a cottage by 
his employer and the occupation of the cottage is conditional on 
the job. This is known as the “tied cottage,” Otherwise, the 
worker may occupy a house in the neighbourhood which is not 
“tied” to any particular farm or employer. In the case of the 
“tied cottage” the farmer deducts the rent from the man’s wage 
but under the statutory wage regulations the maximum deduc- 
tion is fixed. Opposition to the tied house is that if a man 
changes his job for any reason at all his home is also upset; 
it puts him more at the mercy of his employer than in the 



agricultural 

case: of a man whose house is independent of his job On the 
other side it is claimed that farmers need to have certain men 
housed close to their work and to be able to get possession of 
cottages for men whom they themselves employ. The situation 
was obviously made more acute by the general scarcity of houses 
m rurai areas. An official report in 1937 estimated that roughlv 
500,000 houses in England and Wales were occupied by agricul- 
tural workers, of which 200,000 were tied cottages. In Scotland 
the housing o- married workers in tied houses was estimated at 
practically tqq%. 

, ^ nstirance »“--Agricultural workers came under the Na- 

tional Health Insurance Scheme from the outset in 1910 and its 
subsequent developments under the acts 1911-41; the Old-Age 
(Non-Contributory) Pensions from 1908; the Widows’ and 
Orphans and Age 65-70 (Contributory) Pensions under the acU 
i9 2 4~43, and the Workman’s Compensation acts 1925-43. They 
were, however, excluded entirely from the Unemployment In- 
surance act of 1920 which extended state unemployment insurance 
to industry in general. Following a report in 1935 by the Unem- 
ployment Insurance Statutory committee, a special scheme for 
agriculture was brought into operation in 1936. 

Organization. — The combination of workers for the advance- 
ment .of their economic interests and particularly for collective 
bargaining with employers was later and less effective among 
agricultural workers than in other trades. In England, apart from 
a few spasmodic local efforts, the first organized attempt to estab- 
lish an agricultural trade union was made in 1872 under the 
leadership of Joseph Arch. A National Agricultural Labourers’ 
union was formed which in a short time enrolled about 70.000 
members. Success was not maintained and trade union activity 
was negligible until the following century. In 19x1 the National 
Agricultural Labourers’ and Rural Workers’ union was started 
and by the end of 1913 had a membership of nearly 12,000. 
The Scottish Farm Servants’ union was established about the 
same time. The Workers’ union also included an agricultural 
section. A substantial growth took place during and after World 
War I in both England and Wales and in Scotland. The estab- 
lishment of the Agricultural Wages board and its county com- 
mittees in 1917 was said to give the main impetus though statu- 
tory wage regulation in agriculture was not established in Scot- 
land until World War II. Because of the difficulties of defining a 
farm works* and to the number of scattered workers to whom 
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in agriculture were icported as follows by the department of 


agriculture: 


j 19 10-14 

1935-39 

1946 


iooo’s 

iooo’s 

1000’s 

Family workers 

Hired workers 

9,160 

2,892 

8,352 

2,568 

7,864 

2,148 

Total 

12,052 

10,920 

10,012 


Numbers of lured workers declined more in the com belt than 
in any other area of the United States. In Iowa, Illinois, In- 
diana and Ohio the number in 1946 was only 47% of the .1910- 
14 average. In contrast, the number of hired workers in the 
northwestern states of Washington, Oregon and Idaho was 31 So 
higher in 1946 than in 19x0-14: in this area the number of family 
workers also increased, by 2 9 % from 1 910-14 to 3946. 

During World War II and the immediate postwar period farmers 
requiring hired workers had great difficulty filling their needs, and at 
greatly increased wage rates The composite wage rate per month, as 
calculated by the 'knertmert of agriculture, was $96 40 on Oct. 1, 1946, 
compared with an Ocxbw rverage of $30.20 in i93S~39j an d $ 2 4 76 m 
1010-14. 

To assist in the recruitment of workers^ faim labour 

progiam was set up m the * 0 . ' w ension service at the be- 

ginning of 1943. This program provided a valuable service to farmers 
in securing both year-round workers and the large numbers of work- 
ers needed for short periods during harvest. In the first ten months of 
1945 a total of 5,724,445 placements were made in this program, the 
number declining to 35752,176 in the first ten months of 1946. To 
supplement the workers available m the United States foreign workers 
were also recruited, mmripalh in Mexico and m the West Indies 
The extension farm labour ’orwrmm also placed World War II veterans 
as hired hands on farms, making 32,000 such placements in 1945 and 
100,000 in the first ten months of 1946. 

Farm labourers in the United States were in 1946 prevailingly un- 
organized. During the administration of Franklin D. Roosevelt there 
was some increase in their organization, particularly among migratory 
workers. The mirriprl aim* of organized farm workers were higher 
wages, better k*':r.g cor-diLon? and amendment of the Social Security 
law to include agricultural labour. # 
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unions can offer practically no union contact, the proportionate 
strength of trade union :vcmb::i":p rntc-g agricultural workers 
is difficult to calculate. In 19x9, it was claimed thar about half 
the agricultural workers were enrolled in trade unions, while in 
1926 the membership was said to be not more than 6%, but the 
former figure, if based on figures of all officially returned farm 
workers, was grossly exaggerated. During 1946, agricultural 
workers were enrolled in the National Union of Agricultural 
Workers, the Transport and ’General Workers urdon agricultural 
section (with which the former Workers’ union was amalgamate:,/ 
and the Scottish Farm Servants’ union, which in late years had 


AGRICULTURAL ORGANIZATION. In most coun- 
tries a growing realization of the weakness of the isolated farmer 
as a marketing unit and, again, of the dominance of industrial 
and commercial interests in modem legislation prompted the 
formation of farmers’ organizations, in order to secure more ade- 
quate consideration of the position and needs of agriculture. The 
conditions of food scarcity brought about by World War I stim- 
ulated this movement. (See Agriculture: A General Survey.) 

Governments were obliged to deal collectively with the primary 
food producers, who on their side were forced into combina- 
tions to secure that the necessary regulations neither impeded 


been affiliated with the Transport and General Workers’ union. 
The estimated membership of these totalled in 1946 approxi- 
mately 170,000. (J. P. Mn.; H. C. M. C.) 

United States. — The typical farm in the ^ United States is a 
family farm, with the farm operator and Ms family providing 
all or a large part of the labour. In the harvest months of 
heaviest farm employment there is, for the country as a whole, 
only one hired worker employed for each two farms. The census 
enumerated 6,000,000 farms in 1945; for the three years, 1944- 
46, the total number of hired workers employed in agriculture 
varied from about 1,500,000 in January to about 3,000,000 in 
the peak months of July to October. The January number ap- 
proximates the number of year-round hired workers. 

With farms increasing in size, largely as a result of mechaniza- 
tion, there had been a decline in the numbers of both hired 
workers and family workers, the latter including farm operators 
and members of their families working without wages. For the 
country as a whole the decline was relatively greater for hired 
workers than for family workers. Numbers of workers employed 


production nor imposed an impossible burden on the farmers. 
Combinations for marketing are dealt with elsewhere ( see Agri- 
cultural Co-operation); the organizations here to be consid- 
ered aim at uniting the farming community in order to influence 
legislation. 

Further, since it has become dear that the status of the food 
producer can with difficulty be determined within the nation 
Itself, considerable effort has been given to the formation of 
international associations which might be able to secure common 
action in the interests of agriculture. It is recognized that as 
regards the great staple articles of food, wheat and the other 
cereals, meat and dairy products, a common world price tends 
to be set, determined by the incidence of the exportable sur- 
pluses from the countries producing more than they consume, 
upon the chief open markets, e.g., the United Kingdom. For ex- 
ample, the United States produces a certain excess of wheat be- 
yond its requirements, which has to be exported chiefly to Europe. 
Tbe price the American farmer will receive will be forced down 
by competition to the price obtainable in Europe less freight and 
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commission. This is, to take an analogy, the pressure generated 
by internal competition to sell, at which the safety valve blows 
of. The coincidence of other surpluses upon the European market 
or weakness in purchasing pc- v er there tends to lower the price; 
conversely the growth of a :ie-- cemanc, as from China and Japan, 
will enhance the price. 

The tendency of commerce is generally to bring the run of 
prices of agricultural products, the output of which fluctuates 
from causes beyond control, continually down to the level caused 
by a surplus anywhere, a level which is on the average undesirably 
close to or even below the cost of production. Hence a gen- 
eral depression of the agricultural interest all over the world and 
an increasing tendency on the part of farmers to seek ^ more 
remunerative occupation in industry or commerce. This is the 
justification for the attempts to create some international organi- 
zation of farmers, however remote and impracticable common 
action may seem. 

National Organization. — -Examples of national organiza- 
tions with legislative programs are the Union Suisse des Paysans, 
the National Farmers’ union of England and Wales, the National 
Farmers’ Union and Chamber of Agriculture of Scotland, and the 
Patrons of Husbandry {see Grange), the Farmers’ Educational 
and Co-operative Union of America and the American Farm 
Bureau federation (q.v.) in the U.S. {See Farmers’ Union.) 

Perhaps the most notable agricultural organization in Europe 
from the point of view of influence is the Union Suisse des Pay- 
sans of which Ernst Laur was long the director. Organized in 1898, 
its membership includes nearly all the farmers of Switzerland. 

The National Farmers’ union was founded in 1908 and grew 
eomparative’y slowly until 1917, when it became necessary for 
agriculturists to have one organization to deal with the govern- 
ment in the campaign to increase food production. It is organized 
on a basis of county branches, each of which makes an allotted 
contribution to the central body. The union for Scotland was or- 
ganized in 1938. 

International Organization. — The International Institute 
of Agriculture (q.v.), as visualized by David Lubin, was created 
on the initiative of King Victor Emmanuel III of Italy in 1905. 
Its constitution was determined by treaty between the contributing 
states, and it was governed by a president and a permanent com- 
merce ariing as the executive authority to carry out the instruc- 
tion gi'.vi an assembly representative of the constituent states, 
sitting every two years in Rome, where the institute had its 
permanent home. 

The representatives at the assembly and on the permanent 
committee were nominated by the respective governments; thus 
the institute was essentially ? governmental organization, in which 
agricultural associations as oucn bad no part. The work of the 
institute was of a technical character. It prepared an annual 
summary of the agricultural statistics of all countries and a digest 
of agricultural legislation; it also issued bulletins at regular in- 
tervals abstracting the papers appearing in the technical publica- 
tions of the world on economic and scientific subjects connected 
with agriculture. The institute also convened from time to time 
international conferences on particular questions. In order to 
obtain an expression of international agricultural opinion that 
would be independent of governments the institute formed an 
association of representatives of agricultural associations of all 
countries, and the first meeting of this body was held in Nov.* 1927. 
The associations invited to send representatives were, however, 
rominaied by the governments of the respective countries. 

Italy’s entrance into World War II necessitated the with- 
drawal of the delegare? representing the United Nations from the 
institute. With the founding of the Food and Agriculture organi- 
zation of the United Nations in 1943 {see below), member nations 
of the U.N. who were also members of the International Institute 
of Agriculture agreed to dissolve the latter. All activities were 
assumed by the F.A.O., and the institute wound up its work on 
July 31, 1946, 

The Commission Internationale d’AgricuIture (later Confede- 
ration Internationale de 1 ’Agriculture) a body founded in 1880, of 
widen the cnlef task was the organization of the successive in- 


ternational congresses of agriculture, was eventually reconstituted 
in 1928 to consist of representatives of agricultural associations, 
not exceeding six for each country, and of co-opted members of 
distinction in agriculture, which latter might take part in the dis- 
cussions but not vote. While the commission met twice a year 
in Paris, the resolutions to be communicated to governments were 
reserved for discussion at a conference held every second year in 
connection with the international congresses of agriculture. 

The Food and Agriculture organization of the United Nations 
was created by the U.N. at the Hct Spring Va., convention of 
May 1943 and was established as a succ-c-zsc agency of the U.N 
on Oct. 16, 1945. The F.A.O., as mentioned above, took over the 
work of the Internationa! Institute of Agriculture, with head- 
quarters in Rome. 
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AGRICULTURAL POPULATION, U.S. As defined by 
the U.S. census bureau prior to the 1950 census, urban territory' 
in the U.S. included all incorporated places of 2,500 or more. 
This definition was expanded for the 1950 census to include 
suburban areas around cities of 50,000 or more, and certain unin- 
corporated places not previously included. Under this definition, 
96,440,528 persons were classified as urban (60.4% of the total) 
and 54,256,833 as rural (39.6%). It was estimated that under 
the old definition of “urban,” approximately 41% of the popula- 
tion would have been classified as rural in 1950. In 1940 about 
43-5% and in 1930 about 43.8% had been counted rural. 
AGRICULTURAL POWER AND UI TCTirULETT 

The ingenuity of man has provided the farm with power and 
machines to make possible the necessary crop production in spite 
of the demand for labour in carrying on the world’s other various 
and complex work. When industrial developments or simple 
trades grew up in cities and attracted labour from the rural dis- 
tricts, inventors soon began to improve the means of preparing 
seedbeds, cultivating, harvesting and simple processing on the 
farm or at places near by. This development was slow at first 
when manufacturing was small-scale and crude. Those were the 
days when plows were changing from natural wood forms to 
shaped wood and then to metal-shod wood, to metal and finally, 
to polished steel; the days when reaping equipment was changing 
from the back-tiring sickle to the back-tiring scythe and cradle; 
the days when man was slowly learning to save himself or his wife 
by using animal power — cattle, camels, horses and mules. Man 
and his beasts of burden provide much of the farm power in 
wide areas of the world, but the period following 1830, for 100 
years and more, saw a steady change toward laboursaving and 
efficiency in agriculture, particularly in the United States and the 
countries of western Europe. After 1900 the tempo of farm 
mechanization had been greatly accelerated not only in the coun- 
tries mentioned, but in other countries, notably in the U.S.S.R. 
following World War I. This trend reached into Australia and 
New Zealand, parts of South America, and into South Africa. 
The tendency at first in the adoption of farm power was to use 
tractors for the heavy work of plowing and the crucial work of 
harvesting where time is of unusual importance. 

In many wide parts of the world the use of power and other 
modern methods of farming has not gone far. This is true in 
much of Africa, nearly the whole of Asia, except in Siberia where 
Russia has developed the use of power on its collective farms, 
and in South and Central America except for considerable mod- 
ernization of corn and small grain growing in Argentina and spotty 
developments in modern farming of cotton and sugar lands where 
large owners have introduced power and machines. 

The speed with which power and machinery have changed the 
age-old methods of getting food and clothing from the soil and 
saved man from the bugbear of excessive man-hours is attested 
by carefully prepared statistics. Other factors than laboursaving 
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are, of course, recognized as resulting from the use of power and 
machinery -—better quality of product as the result of having the 
work, particularly the harvest work, done at the right time; better 
yields resulting from precise planting and proper placing of fertil- 
izers and more thorough harvesting; and less waste through 
weathering and rotting. 

The tables prepared by the U.S. department of agriculture are 
presented as showing the hours of man labour required in grow- 
ing an acre of wheat (20 bu. to the acre) at various times — by 
so-called hand methods in the period about 1830, by machines in 
1896 and again in 1940. Not all the operations in 1830 were done 
by hand, of course. Horses (or probably oxen) did the plowing 
and harrowing and hauled the bundles of grain to the threshing 
floor. 

Table I — Approximate Labour Requirements for Major Operations in the Production 
of One Acre of Wheat (20 bu ) 


Band Methods , About 1830 


Operation 

Equipment used 

Opera- 

Power 

Man- 

labour 

Hours 

tors 

Number 

Horses 

Tractors 



Number 

Number 

Plowing 

Walking plow 

1 

2 


6 7 

Sowing 

Sack 

1 



1 2 

Harrowing and cover- 
ing seed 

Brush 

1 

2 


2 5 

Reaping, binding and 
shocking 

Hauling bundles to 
barn 

Threshing and stack- 

Sickles 

2 



20 0 

Wagon 

2 

2 


40 

Flail and forks 

1 



13 3 

ing straw 

Winnowing 

Shovel, sheet, and 






measure 

3 



10 0 

Total 





57 7 


By 1896, according to the same source, an acre of wheat in the 
winter-wheat belt, where the growing of the crop was not so 
highly specialized as in the more strictly wheat area of the Great 
Plains, required only 8.8 man-hours. Table II shows the details 
and records an event of great significance to modern agriculture — 
the arrival of the farm tractors, which at this time did only 
threshing work. 


Table II. — Approximate Labour Requirements for Major Operations in the Production 
of One Acre of Wheat (20 bu ) 

Machine Methods m Central Winter-Wheat Belt , USA, 18 g6 


Operation 

Equipment used 

Opera- 

Power 

Man- 

labour 

Hours 

tors 

Number 

Hordes 

N ^ k _ 

TVj»cf''r« 

Plowing 

Two-bottom gang 
plow 

1 

4 


2 0 

Sowing 

Broadcast sc^Je- 

2 

2 


.2 

Harrowing and cover- 
ing seed . 

Sect 0 : u . "l. \ 

1 

4 


3 

Harvesting . 

Binder 

1 

3 


7 

Shocking 


2 

16 


i 3 

Hauling bundles to 

Wagons 

12 


2 0 

thresher . 

Thresher and forks . 





Threshing and stack- 

7 


I 

1.0 

ing straw. 

Hauling water and 

Wagon and barrels . 





1 

a 


.2 

fuel 






Hauling wheat to 

Wagons . , 

1 

4 


•9 

granary . 

Shovels 





Unloading at granary 

1 



.2 

Total .... 





8S 


Table III — Machine Methods in Great Plains, USA,, 1940 {so bu per acre) 


(Figures for one acre) 


Operation 

Equipment used 

Man-labour 

hours 

Plowing . 

2-bottom gang (14")] 

1 5 

Disking .... 

7-in. tandem disk f 

04 

Harrowing 

12-ft. barrow > Tractor power 

.2 

Drilling 

ic-ft drill | 

4 

Harvesting and threshing 

5 -ft combine j 

.8 

Hauling to granary’ by 



truck . 


.8 


Total 

if ] 


At the time represented in Table III showing the rise of mech- 
anization in wheat production in the United States, the farm trac- 
tor had long been an important factor not only in grain fanning 


in that country but in many other parts of the world Great 
Britain, western Europe, Russia, South Africa, Australia, Argen- 
tina. It had become a factor m com (maize) production and^in 
growing even those crops that do not require such extensive 
acreages. 

From the time agricultural engineers really began developing 
power machinery for field work, about 1900, the praetor and the 
machines drawn or pushed with it have been modified extensively 
— the tractor to be made more suitable for the machine and the 
soil, and the machines to adapt them to the tractor and the soil 
and to specific crops. Tractors have become p”'"~r?2?:ve 1! y hghter, 
better suited to many field machines and tc sr.:r.L:* h and 
smaller fields — in other words, a handy source of power. In the 
modem agricultural communities of many countries the genera- 
tion of farm boys running the farms in the 1940s knew about 
tractors and the tractor way of doing work from the beginning of 
their farming. But the tractor is not the entire change— it is the 
symbol of a long chain of modernization, including a procession 
of plows, planters, fertilizer distributors, cultivators, harvesters, 
loaders, storing machines (elevators), and equipment for prelimi- 
nary processing, such as the cleaning and ginning of cotton and 
the preparation of flax fibre and other materials that are partly 
processed before leaving the ownership of the farmer. 

Along with the rapid adoption of power for field work (draw- 
bar power), belt work and for hauling on the highways, there was 
a rapid increase from 1910 on in the use of electric power on 
farms as well as of electric current for lighting. This growth in 
rural electrification was most conspicuous in Germany, the Scan- 
dinavian countries and the British Isles. However, after 1930 
there was a great increase in the number of farms in the United 
States using electric power, in part the result of government de- 
velopment work. Along with the rise in the number of farms elec- 
trified came new applications of electricity such as for chicken 
and pig brooders and as power for hay drying. In many places 
there has been a great increase in the use of milking machines 
and other dairy equipment. 

The United ceu- — In the United States, where the number 
of farm tractors manufactured annually increased from 4 } 500 in 
1910 to 358,550 in 1941, the use of horses and mules decreased 
accordingly, the total number falling from 24,000,000 to about 
12,000,000. There were about 2,000,000 tractors in the United 
States in 1944. A conspicuous change was in the adaptation of all 
kinds of field equipment for various crops to the use of mechani- 
cal power. Furthermore, there was a noticeable spread in the use 
of power to include more operations and crops that require spe- 
cial equipment. Examples cf :he are machines for planting 
so-called sheared sugar-beet seed (cut down so as to get rid of 
multiple-germ seed balls and reduce the plant thinning job) and 
com picker-huskers (adapted to fields of 50 acres or more). The 
use of power and machinery on farms in the United States was 
at one time thought to mark the beginning of the end of the 
family-sized farm, but the size of a famfiy -sized farm is larger 
than it once was (size depending on toe kmc c: farming), and 
engineers and manufacturers have built machines for use on 
smaller and smaller farms. The small so-called handy tractors are 
a good example of this trend. Many improved machines are of as 
much benefit to family-sized and small farms as to large farms. 
This may be said of many planting machines and ‘fertilizer dis- 
tributors. It can also be said of much laboursaving equipment 
for use about the farmstead — for example, milking machines, 
coolers, and shop equipment such as grinders, saws and drills. 

The rise in the use of power and machinery on U.S. farms is in 
no way better emphasized than by the fact that in practically 
every one of the 48 states there is a state-paid agricultural engi- 
neer as a part ofifthe educational organization known as the ex- 
tension service, whose duty is to acquaint the county agricultural 
agents, and through them the farmers, with the most useful new 
mechanical equipment and practices. 

For the United States the advances in this field might well be 
summarized as: (1) a rapid increase in the use of power, largely 
internal-combustion engines and electric motors; (2) applica- 
tion of power to more farm operations; (3) a greater variety 
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of better machines; (4) machines for small farms as well as large; 
(5) great expansion in rural electrification ; (6) improved ma- 
chinery and methods for harvesting hay to cut cost of labour and 
improve quality; (7) great increase in self-propelled farm ma- 
chines such as combine harvester threshers, and tractor pulled and 
operated picker-huskers and balers; (8) better planting and fer- 
tilizer distributing equipment and practices; (9) electrical equip- 
ment for farm refrigeration and quick freezing; (10) new prac- 
tices in weed control, including use of machines and even burning 
contrivances (experimental); (11) ways of reducing draught .of 
farm machines; (12) safety devices; (13) more durable material 
in machinery. 

Great Britain. — In Great Britain, where the system of cable 
plowing by means of stationary steam engines which pull plows 
back and forth with cables wound on drums had been extensively 
used, the gasoline tractor increased greatly in numbers, particu- 
larly following the outbreak of World War II. The scarcity of 
labour for farms made greater use of power a necessity and many 
more tractors were built and great numbers imported from the 
United States. As in the United States, the tendency in the 1930s 
and 1940s was toward the moderate-sized or handy tractor, the 
one-plow or two-plow kind being much in favour. From 1939 to 
1944 the number of tractors in Great Britain increased from 
55,000 to 160,000. 

The British, as was to be expected, applied power and new ma- 
chines to the problem of getting the best returns from grass. Be- 
cause of frequent rams, putting up good quality hay is difficult 
and the storing of grass in silos became popular with the more 
progressive farmers. Machines which cut the grass into short 
lengths and elevate it into -wagons or trucks are a satisfactory 
means of harvesting this large-acreage crop. 

British farmers, especially after the outbreak of World War II, 
made increased use of the grain combine — the harvester-thresher 
—and the use of this machine, as grain was often damp because 
of lack of curing, led to an increase in the use of grain driers. 

Some grain harvesting in the British Isles is done by a system 
in which the grain is cut with a reaper and not bound in bundles, 
the unbound grain being elevated to a wagon and hauled to the 
thresher. British threshing machines not only separate the grain 
from the straw, but chaff, short straw, long straw and dirt are all 
delivered in separate piles which makes it possible to utilize the 
various materials to the fanner's liking. The method fits in well 
where the coarse materials are needed both as feed and ‘as bed- 
ding for livestock. 

Because of the high humidity, pastures in some parts of the 
British Isles often become choked with a growth of moss, and 
this has led to the use of the moss harrow in spring and early 
summer. 

The Institute for Research in Agricultural Engineering at Ox- 
ford university, England, conducts investigations on all sorts of 
farm engineering problems and has a tractor-testing plant similar 
to the one at Lincoln. Neb., in the United States. The institute’s 
tests have had a considerable effect on increasing the use of 
pneumatic tires on farm machines. Other work has had an effect 
in reducing the draught of plows and other implements. 

By and large, the increased use of power and machinery in 
Great Britain in the second quarter of the 20th century has not 
changed the farming systems, but has made for more economical 
application of them and for more convenience of the farmer. 
Output went up gradually as the number of workers on the land 
went down. 

Russia. — Russia (the U.S.S.R) was able to take over tractors 
and the other machines of mechanized agriculture rapidly because 
it overcame the disadvantages of small farms through the estab- 
lishment of collective farms and systematic planning of measures 
and machines to be adopted over a definite period — for example, 
planning for a five-year period. In many important crop-produc- 
ing regions of that country the topography, soils, presence of 
cheap fuel and the nature of the main crop were such as to in- 
vite the rapid development of tractor farming. Men were trained 
to the new farm form in one generation. By 1940 a large part 
of the farming of rhe U.S.SR. was done on collective farms or 


sovkhos and machinery is the heart of these farms. These collec- 
tives consist of small peasant farms amalgamated for more effi- 
cient and economical operation. The medium-sized and small col- 
lectives get their machines as they need them from the state 
tractor stations. Large state farms have their own machines. 

A decade before the outbreak of World War II large tractor 
and harvester-thresher plants in Russia had attained a consider- 
able output. Among these was a large tractor plant at Stalingrad 
and the combine-harvester plant at Saratov in the lower Volga 
region. Although farm implements were made in Russia before 
1914, no tractors or combines had been made there. These ma- 
chines imported at first and then made at home were the out- 
standing development in the mechanization of Russian agricul- 
ture. They have to do mostly, of course, with the production of 
wheat and other small grains, but tractors, especially, are the 
foundation of economical seedbed preparation and harvesting of 
various other crops to a greater or lesser extent, depending upon 
the accessory machines available for the particular crop. Modem 
machinery has been adapted extensively for cotton production, in- 
cluding trials of mechanical pickers and the establishment of 
gins wi % *c equipment and hydraulic presses. The grow- 
ing of . aas also been modernized through the use of 

special machinery as well as tractors and modem plows. There 
was a strong tendency after 1926 to try out all new developments 
in farm machinery and to develop new ones through experiment. 

Germany. — Germany’s variety of agricultural machinery at 
the beginning of World War II is shown by the machines listed 
as of considerable number in that country’s census of May 1939. 
The list includes more than 1,800,000 electric motors, two-thirds 
of them 1 to 6 h.p., 11,755 steam engines, more than 200,000 
gasoline and oil engines, nearly 70,000 tractors. There were large 
numbers of motor mowers, choppers, seeders, fertilizer distribu- 
tors, cultivators, winnowers, harvesting machines, potato pickers, 
threshers, forage cutters and wagons with rubber tires. 

The Germans found a strong appeal in tractors (mostly small 
ones) powered commonly by diesel or semi-diesel engines, not par- 
ticularly because of the saving in labour, but because of the need 
to conserve as much of the crop land as possible for growing the 
kinds of crops needed for human food. Every horse replaced 
by mechanical power meant 3 to 5 acres of land available for 
growing crops. Tractors and trucks were much used for trans- 
portation from the farm to market. 

As in some other European countries and in Great Britain, farm 
machinery in Germany was designed to bring the fanner that 
little additional yield that is so much appreciated where land is 
none too plentiful. The row cultivation of wheat in Germany 
is an example, also the extreme care given to accuracy in drills 
for planting grain. 

In Germany before World War II almost 100% of its farms 
were reported to have electric power. One reason for this wide 
distribution is the fact that these farmers live in villages and can 
hook up to electric lines easily and at low expense. On the other 
hand, they are not said to be heavy users of current. 

In Germany considerable study was given to conserving and 
spreading barnyard manure, the solid and liquid pars often being 
handled separately, a tank for the latter. 

France. — France has long been a country of farms made up of 
small scattered patches so that power machinery has not made 
the headway it has in Great Britain, Germany and Russia. The 
French, however, have been noted for good draught horses and 
have loved and tended their soil, saving manure carefully and 
hauling it in carts and tanks for distribution on the land. Small 
tractors made some headway, but it is not to be compared with 
the progress in the countries mentioned above. However, much 
attention was given to spraying and dusting machinery, largely 
for protection of fruit and vegetable crops, and, to some extent, 
to machines for placement of commercial fertilizer. 

As might be expected, the limitations* on the application of 
heavy machinery and the use of tractor power tended to keep 
down any large development of farm machinery manufacturing h 
France. Agricultural engineers studying French farming in the 
period just before World War II reported the farmers much in- 
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terested in many new machines developed in the United States, 
particularly in the lighter equipment, but very little new ma- 
chinery was bought. In that period France showed a growing use 
of electric power by farmers, but not to the extent noted in 
many other European countries and in England. 

Before World War II France’s ministry of agriculture main- 
tained the ^ Central Agricultural Machinery Testing station at 
Paris, principally for the study of physical-mechanical character- 
istics of the soil and to demonstrate the quality of tractors and 
other machines. 

South Af;tea, Australia, New Zealand and Argentina.— 
In South Africa, Australia, New Zealand and Argentina there 
have been trends toward wider use of farm machinery. Wherever 
petroleum fuels are expensive and upkeep of horses relatively 
low, as in Argentina, there is a strong tendency for farmers to 
keep to animal power. In all these countries what mechanical 
power there was on farms was used mostly for seedbed prepara- 
tion and grain harvesting. In New Zealand the importance of the 
dairy industry stimulated the use of dairy machinery and equip- 
ment. 

Africa. — In Africa (except South Africa), from the valley of 
the Nile through practically the entire continent, the raising of 
crops is a series of primitive operations with very simple tools 
and poorly developed work animals. For the most of Asia, the 
same can be said for all the crops — cotton, rice, etc. In some 
areas in the far east where U.S. or European influences have been 
at work there has been some tendency toward mechanization and 
organization for more efficient production, as in the production of 
sugar cane, abaca (Manila hemp) and rubber. But, by and large, 
hand labour is the dominant factor since it is cheap and has long 
been accustomed to the crops. 

Machine Influence on Quality of Work and on Product 
— With machines and power available fanners soon found that 
not only could they do more work, and usually do it more eco- 
nomically, but that they could do a better quality of work. For 
example, plowing could be done deeper and even in the more 
difficult soils with a smooth steel mouldboard of proper design 



Fig. I. — EFFECT OF MECHANIZATION AND OTHER IMPROVED METHODS ON 
THE NUMBER OF PERSONS REQUIRED IN AGRICULTURE, 1840-1942 


and a good margin of power. The importance of this power 
advantage is shown when it is necessary to plow under a heavy 
growth of rye or some legume crop for soil improverr.cn: Farm- 
ers with relatively lightweight work animals find it difficult or 
even impossible to do such work in a way to leave the growth 
sufficiently covered with soil On the other hand, with adequate 
mechanical or animal power, it is possible to do much better work 
and, what is more, the job may be finished in a favourable time. 
When it is possible to harrow the soil immediately after it has 
been turned by the plow by means of a harrow drawn behind, 
the use of that extra power produces a better seedbed more 
quickly and more easily. By using accurate planters and culti- 


vators designed to fit the standard spaces properly, this work 
can be done with the minimum damage to the growing crop and 
the maximum of weed control, considering the time that can be 
spent on it. Modem harvesting machines have been adapted to 
all sorts of crops, and can be adjusted so as to do the minimum 
of damage to gram, potatoes and other products. Even the rela- 
tively simple factor of the cleaning of grain such as wheat — 
keeping out pieces of stalks, leaves, weed seeds and broken pieces 
of grain — is important in insuring a lower moisture content and 
in reducing insect infestation. 

Planting machines insure more accurate placing as to depth in 
the soil, and as to space between rows and between seeds, all of 
these factors important in the development of plants and in 
proper cultivation and harvesting. In the period after 1930 great 
attention was given to the accurate placement of fertilizers for 
row crops, particularly in the United States. This was found a 
means of doing much better fertilization "'ork, producing better 
yields, often at a saving in plant food, ccmmomy producing a 
better quality crop Modern spraying and dusting equipment not 
only saves fruits and vegetables and sometimes other crops from 
the ravages of insects and fungi, but similar methods and equip- 
ment are used for other purposes which also improve yield and 
quality. In the 1940s there was developed in the United States a 
method of spraying maturing apples and pears on the trees with 
certain highly diluted hormones which prevent preharvest drop- 
ping of the fruit. This reduces the percentage of damaged fruit 
and effects an economy in picking, as in treated orchards it is 
unnecessary to shift workers from one part of an orchard to an- 
other to pick from trees that have begun to lose fruit. In this 
same period devices Tor applying chemicals in vapour form in the 
soil to kill destructive nematodes were developed. 

It may be well to mention also the development of a so-called 
aerosol “bomb” for use in combating insects by diffusing various 
insecticides widely and easily through use of a highly volatile 
chemical confined in a steel cartridge. These “bombs,” equipped 
with handy valve releases, w r ere widely used by the fighting forces 
on various fronts in World War II as a means of destroying 
flies, mosquitoes and other insects dangerous to health. The 
method is widely jsed to insure the eradication of insects in aero- 
planes that might carry the pests into countries that had been 
free of them. By 1944 experimental work on this method in the 
United States was directed to the possibilities of effective use in 
garden and field. 

Most machines that tend to make crops grow better and with 
less interference from various factors contribute an improvement 
in quality. Other machines — beyond the harvesting machines — 
permit a better utilization of various products. For instance, feed 
grinders, silage cutters and shredders increase the feeding value 
of roughages and other feeds. The manure spreader (and the even 
more modem manure loader) makes possible the better utilization 
of barnyard manure. 

Such processing machinery as cotton gins and accessory equip- 
ment including driers and cleaners are necessary to retain what- 
ever good qualities the fibre had when picked. Flax and hemp 
processing machines are of similar importance to growers of these 
crops. 

Machines of great variety have been developed to make farm 
products attractive to animals, as feed, or to people who buy 
them on the markets. Hay is put up in such a way with driers 
and grinders as to keep the maximum of payability. Citrus 
fruits are gassed in chambers to bring out a uniform characteristic 
orange or yellow colour that may have been masked by green 
because of conditions in the orchard. Nuts are sometimes col- 
oured and polished to give them a uniform, pleasing appearance. 

Machines have had an interesting and indirect effect on crops 
that is also of high economic importance. The strong demand 
from farmers for more and more machines and ever more efficient 
ones led the plant breeders and engineers to a kind of collab- 
oration that is yielding good results in plants and machines better 
fitted to each other. A few examples will suffice: hybrid com 
(maize) has been so bred that the height of the stalks is uniform 
and the ears are at uniform height, facilitating harvest with the 
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mechanical picker-husker. Another characteristic accentuated by 
the plant breeders is the tendency of the plant not to go down 
easily in the wind thus making it hard to harvest. 

The strong stalks bred into many varieties of wheat and other 
small grains have become popular in many parts of the world be- 
cause they do not “lodge” or crinkle down readily and thus cause 
heavy losses of grain the harvester fails to catch. 

In the southwestern United States in the somewhat arid plains 
country plant breeders have adapted grain sorghums to mechan- 
ical harvesting machines by creating much shorter or dwarf varie- 
ties with upstanding seed heads to take the place of those that 
curved over. 

Such changes make for economy in harvesting and better quality 
m most instances. 

The effect of the machine on quality often goes far beyond the 
immediate effect. For example, a corn (maize) harvester, that is 
a picker-husker, may be kept in good adjustment or may get out 
of adjustment and put much trash such as husks, silks and loose 
kernels in the wagon with the ears. This accumulation interferes 
with ventilation in the crib and may cause a heavy spoilage loss, 
especially in seasons when the grain has not matured well. 

The use of machines for the betterment of the quality of work 
has gone so far in some areas as to tax the credulity of persons 
in other areas where mechanization has received small attention 
For example, in California a great part of the commercial rice 
crop is sown from aeroplanes Formerly the fields were planted 
with ground machines and later flooded as a means of watering 
and controlling weeds, and the fields drained before harvest. A 
later technique is to flood the fields eai!v to prevent weed growth, 
then sow the seed from the aeroplane into the water and then, as 
before, drain the field for harvesting 

The new method saves labour and practically eliminates the 
weed competition. Not only is the work better, but the crop 
harvested is better. Planes are often used for dusting cotton and 
trees with insecticides. 

Economics of Farm Machinery. — At no stage in the develop- 
ment of farm machinery and mechanical methods has it been 
possible for all farmers to use the machines of their time eco- 
nomically. It is even less so (1944) as may be seen readily when 
reflection is given to such practices as the use of planes for plant- 
ing or for pests. However, more and more kinds and sizes 

of farm machines are made available to small farmers and m 
seme rb;c= the use of machines or of machines and operators has 
1 e." m./c available at a price. In parts of the United States 
cotton belt men do custom aeroplane dusting of cotton for planters 
of an area, 

Hmse-urawn plantinc machines, such as com planters and bean 
planters, that were just pushing the hand planters out of use in 
commercial farming at the end of the 1890s are found every- 
where in the western world and many of them have become 
multiple-row planters drawn by tractors. Farmers in the more 
progressive farming regions commonly have steel plows. These 
have spread over the world after about 1840. Because it slipped 
through the soil more easily — that is, “scoured” well — the draught 
of the steel plow was less and made farming easier for man and 
beast. For the fanner it was easier physically and economically. 
Mechanical improvements in farming have been frequent reduc- 
tions in draught. Plow improvements of this nature continue. In 
the second quarter of the 20th century there were improvements 
in the plow that tended to reduce draught, changes in the curve 
of the steel plow was less and made fanning easier for man and 
plow design to reduce clogging with trash; new coulters and 
jointers that could pass obstructions with less difficulty. Then 
rolling resistance on scores of farm implements, including the 
tractor itself, '\as reduced through the application to them of 
pneuma:ic ares, better lubrication and construction materials also 
have done their parts m reducing friction and, therefore, draught. 

Practically everywhere, except possibly in primitive areas, there 
is evidence that the economy of the machine has pulled it out 
in front, in some instances it may be far from the latest develop- 
ment, but the farmer is feeling his wav, balancing steel and 
brawn. The size of the individual farm and the tvDe of farming 


are important determining factors. A man who raises a small 
acreage of berries will not use much machinery, but he might have 
a small tractor and in some localities he would most certainly 
have a truck for marketing and for hauling supplies. A dairy 
farmer with a dozen or more cows would frequently be found to 
have a milking machine, maybe with more than one unit, possibly 
a cream separator, almost certainly, in some countries, a manure 
spreader, haying machinery, and if he is right out in front in a 
rainy country (in 1945) he would have a hay drier in his bam. 

It has become generally recognized in Europe and the United 
Slates that electrically operated tools are an economy for electric 
current has become widely available at reasonable rates. Sharp 
tools save time and improve the quality of work With an electric 
grinder a farmer keeps his tools in better condition with a smaller 
expenditure of time. 

As they have become better acquainted with machines, farmers 
of various countries have been less prone to overinvest in such 
equipment. Machines must not lie idle too much. Therefore, 
they must be adaptable enough for various jobs or be used jointly 
in the community unless farms are large So, before buying a 
machine a farmer must assure himself that he has at least the 
minimum amount of work that would justify the investment. 

The potato crop may be used to illustrate how a farmer might 
proceed under different conditions: the cheapest way to dig a 
small patch of potatoes is with a fork; if the area in the crop is 
an acre or so the farmer would likely make a good return on 
money invested in a simple potato plow, while a larger area 



This model Is particularly suitable for harvesting sweet potatoes. The rod 
mouldboards free potatoes from dirt and drop them on the ground. Gauge 
wheel regulates depth 

would justify purchase of a more complex machine But the use 
of machinery involves consideration of factors other than relative 
cost of the operation in comparison with the cost by other meth- 
ods. The speed with which the work can be done, especially 
when the state of the weather and the possibility of its continu- 
ance or change are considerations, is of primary importance even 
though the value is hard to measure. The study of farm cost 
accounting has been of help in a better understanding of these 
problems. 

As machines have been designed to serve farmers better, their 
use has increased, and the size of farms and the improved land in 
them has become greater. In the United States, where the use of 
farm machinery has shown perhaps the greatest increase, the aver- 
age acreage of improved land per agricultural worker went from 
23 1 in 1880 to 38.4 in 1940; and the value of agricultural imple- 
ments and machinery per agricultural worker went from $45.74 
in 1870 to $365.81 in 1940. 

Using the estimates of the department 01 labour (U.S.) for 
nine important crops (barley, corn, cotton, hay, oats, potatoes, 
rice, rye, wheat) and comparing the machine methods of about 
1895 with the hand methods of earlier ti F. F r . QurmDnre 
(The Influence of Farm Machinery on P> j-> o can 
states: “Taking the percent of labour saved as indicating the aver- 
age proportion of these crops due to the use of machinery, it 
appears that the quantity of products is almost five times as great, 
per unit of labour, as it formerly was.” This suggests how ma- 
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thrnery has enabled agriculture to supply labour to the industrial 
cities and for commercial activities and still increase the output, 
as was suggested in the introduction to this article After an 
extensive study and presentation of data on 15 crops (barley, 
oroom com, com, cotton, hay, oats, onions, oeas, potatoes, rice, 
rye, sugar cane, sweet potatoes, tobacco, wheat) grown in the 
United States, the same author says: “Surely it will not be too 
much to say that during the last half of the 19th century the cost 
of production 1 of these crops was reduced by one half.” There is 
ample evidence that the influence of machinery in effecting econ- 
omies in production costs has gone on at least unabated after 
1895. In 1940 figures available in the U S. department of agri- 
culture indicated man-hour requirements per acre as follows, 
under highly mechanized conditions except in cotton : com 5 1 , 
wheat 4 1 ; hay 3 5 ; cotton 73 0. Cotton felt mechanization less 
than the other major crops. 

p Other Effects of Machinery*-— Beyond doubt the wide adop- 
tion of farm machinery has had much more than economic effects 
Farmers, and particularly young people on famis, give great con- 
sideration to. the convenience of machinery, to the fact that it 
does away with much drudgery and dignifies the work perhaps as 
much as scientific knowledge of the problems of the farm, and as 
much as skill in the performance of hand work. More often than 
not the use of machines leads to a better quality of work. A 
simple illustration will serve to explain one factor in this better 
quality. A man sharpening the knife of a mowing machine with 
a power grinder is much more likely to make all the sections 
sharp than if he were doing the work with a grindstone operated 
by himself with a treadle. Farmers can plant crops much better 
with an automatic planter both from the standpoint of the re- 
quirements of the crop itself and from the standpoint of the 
farmers’ problems in caring for it and hawesting it. Modem ma- 
chines and methods used on almost any of the important crops — 
wheat, maize, sugar beets, potatoes — could be used to illustrate 
the point. Here economics and the more elusive factors are on 
common ground. 

The introduction of improved farm machinery frequently met 
with resistance from those who expected bad effects on employ- 
ment, and at times active resistance developed. When early wheat 
harvesters (binders) w T ere introduced in the developing wheat 
belt of the United States many of the machines were burned or 
damaged in other ■ways by worried farm hands. These machines, 
and the still more effective ones that have succeeded them and 
each other, resulted in wheat production greater than ever known 
before and were one of the important factors in creating a higher 
standard of living and in making food production more readily 
adjustable to meet emergencies. 

At times men supposed that the introduction of farm machinery 
led to falling rural population, but there is evidence that in many 
instances the invention and introduction of labour-saving machin- 
ery for the farm followed the draining of labour aw’ay from the 
land. As an example, self-binding grain harvesters were invented 
and developed by more than one man at about the same time 
when the rapid increase in industrial activity lured an ever rising 
stream of labour from the fields. It was not railroads alone that 
were responsible for the rapid settlement of great agricultural 
areas in the United States, Canada and Australia during the 19th 
century; improved farm machines and implements had much to 
do with it. Without the machinery much of the land cropped in 
these areas would have been used for grazing or for timber. 

The more machines. .re usrl for farming, the more skilled the 
workers become and f hc highe- the wages that can be paid them. 
A demand for skill and a desire to acquire it tend to improve the 
quality of the rural population. 

Although automatic equipment and higher quality tools are 
made in sizes and at costs that make them suited to many small 
and medium sized farms as well as large ones, there has been a 
decided tendency for the use of farm machinery, and more con- 
venient pow r er to increase the size of farms. In the northern part 
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of the Mississippi valley where more machinery is used than m 
any other region of general farming the improved land per farm 
has steadily increased after 1850. In regions where general farm- 
ing is practised but where machinery lias not been used so much, 
the cultivated acreage has not increased so rapidly, and in some 
areas farms have even become smaller. In some instances, of 
course, such a tendency might be explained on the basis of a 
change in type of farming, such as from general or livestock to 
truck, because of a new market, for example, in a rising industrial 
area. 

If the total investment in all farm property in the United 
States is considered, the increase after 1S50 has been much greater 
m the farming areas in which machinery is widely used Land is 
the largest item in farm valuation, but its value depends to an 
extent upon the means at hand for making it productive. Many 
factors enter into increases in value, but the reduced costs made 
possible through machinery should always be kept in mmd. 

There is scarcely a farm operation in the more progressive 
regions that does not require less drudgery than it required, say, 
m i8Sq, or in 1900, or even in 1910, and in some instances, 1920 
One farm operation that had drudgery or “stoop labour” taken 
away from it after 1920 was the thinning of sugar beets. To men- 
tion a few other operations that have gradually lost much of the 
strain and monotony over the years, where machinery has been 
used, there are milking, com cutting, haying, plowing harrowing 
all the operations done with tractors and many of those done with 
engines and electric motors. Most farmers are, perhaps, as busy 
as their grandfathers, but they work more with their heads and 
their skills than with biceps and backs, and they work to the 
better advantage of themselves and society. In 1S00 most nations 
had to have a large proportion of the people working on farms 
to provide themselves and the small industrial and business groups 
with food, clothing and a few other materials. In the second 
quarter of the 20th century an active industrial-agricultural 
country such as the United States had less than one-fourth of its. 
population engaged in farming and nevertheless had farm prod- 
ucts for export. It did, however, buy some farm products from 
other parts of the world — rubber, waxes, coarse fibres, etc 

There is primitive farming even in modem times, some of it 
here and there in the most progressive agricultural countries', but 
modem farming is a relatively complex business even though fre- 
quently highly specialized. The first-class farmer, with many ma- 
chines and exacting requirements as to breeds, varieties and me- 
chanical and biological processes, has exchanged drudgery for ap- 
plication and intensity of mental effort and still has much physi- 
cal labour in his lot. But he and his wife and children have a 
higher standard of living — more conveniences, better schooling, 
greater opportunities for reading and for carrying on other cul- 
tural activities. In other words, they produce more and get more, 
at least in many ways. 

Classification. — Types, kinds and sizes of agricultural ma- 
chinery and implements form a complex subject. Agricultural 
conditions into which machinery must fit vary widely between the 
one-horse farms found in many countries (even the most pro- 
gressive), and the great wheat ranches of Canada and the United 
States; the operation of a hill farm varies from that of a rich 
valley com farm, and the latter, in turn, is vastly different from a 
citrus fruit ranch. Differences in size of farms, in size of fields, 
in kinds of crops grown, and in the kind and size of power units 
most economical or practical-— all cause variation type and size 
of machine or implement. For a small field, one can buy a one- 
horse or one-mule implement ‘ r a very few dollars, or for a 
great plantation one may bu: a special harvester which costs 
several thousand dollars. Because of the wide variation in soil 
types some large manufacturers find it necessary to make more 
than 100 different shapes and kinds of mouldboards for plows in 
addition to the disk type of plow which is demanded in very hard, 
in very fluffy or in very sticky soils. Land values have some in- 
fluence. Then, last but not least, the human equation enters; 
differences in peoples and in regional customs add complication. 
The farm labourer of low mental calibre and of little mechanical 
skiff requires a smaller, simpler implement than the skilled oper- 
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ator who commands a tractor hauling a combination ofjfrnple- 
ments which performs two or three operations in one trip over 

Soace does not permit description of all kinds of agricultural 
machines and implements Fortunately, however, the subject 
lends itself to classification according to the purpose o. the^ma- 
chine. Most of the agricultural machines, implements ana uools 
used by farmers may be classified according to purpose, ine list 
includes onlv those items considered part of the business of rais- 
ing or making agricultural products, up to the moment those 
products are sold out of the farmer’s ownership. It does not in- 
clude the strictly household conveniences, devices and utilities 
which are becoming so widely adapted to assist tne housewne anc. 
to enable the farmer and his family to enjoy more the art o. 

Machines and Implements for the Reclamation, Maintenance 
or Improvement of Land: stump pullers, pilers; brush breakers, 
cutters, power brush and tree saws; burners; open ditch, tile 
ditch and mole ditch machines ; land drain cleaners ; land levellers ; 
terracing scrapers, bulldozers, graders, moss harrows; irrigation 
pumps, land planes (for levelling fields for irrigation), :prr.:te'< 
water controls, ditchers; sub-soilers; limestone crushers; lime ana 
fertilizer distributors (artificial manure distributors); manure 
loaders, lifters, muck grab spreaders; straw spreaders; stone 

P ' Machines arid Implements for Seedbed Preparation: mould- 
board, disk and pclydisk plows ; lea, sod, stubble breaking plows , 
drags; spike-tootl. <.p:iup-tooih, chain, zigzag disk and special har- 
rows; smoothers -md pulverizers; plain, corrugated and bar roll- 
ers- surface and subsurface packers; clod crushers; rotary, gyro 
and special tillers; sweeps; listers; ridge busters; stalk cutters, 
shavers; cotton stalk choppers; stubble diggers, pulverizers, 
markers . 

Machines and Implements for Seed Preparation : fanning mills; 
grain, pea, bean, cottonseed, peanut, flax, onion set, rice, potato 
and corn cleaners, graders and sorters; seed scarifiers; sugar-beet 
seed slicers; seed dusters (.V . * ‘ - fungicides) ; seed testers; 

seed stringers; seed driers; ~ ' ' tippers (for use m shelling 

seed corn) ; potato cutters. ^ , , , 

Machines and Implements for Seeding and Planting: broad- 
casters, broadcast sowing machinery; grain, beet, grass and garden 
seed, bean, pea, corn (small grain), onion and rice drills; corn, 
cotton, beet, potato, pea, bean, onion and peanut planters: trans- 
planters; seeders, wheelbarrow seeders; markers; iister-piar.ters; 

fertilizing attachments. # , 

Machines and Implements for Cultivating: com, beet, cotton, 
potato sugar-cane, vineyard, orchard and garden cultivators; 
celery,' potato and tobacco hillers; drags; spike-tooth, spring- 
tooth 'and disk harrows; weed- 
ers; rotary hoes; crust breakers; 
ridgers ; renovators ; sweeps ; root 
blockers; cotton scrapers, chop- 
pers; thinners. 

Machines and Implements for 
Harvesting: mowers; tedders; 

“fop-over,” dump and side-de- 
livery rakes; “bull” and sweep 
rakes; hay, shock, bundle and 
cane loaders; crop collectors; 
stacking elevators, stackers; 
bunchers; windrowers, straw and 
hay balers, pickup balers, roller 
balers; reapers; grain and com 
binders ; grain and com headers ; 
header-binders; combination har- 
vester-threshers; com, cotton, 
potato, peanut and fruit pickers; 
com picker-buskers ; flax pullers, 
cleaners, tow shakers; grass cut- 
ter-chopper-loaders (for ensi- 
lage); root and plant lifters; 
potato and peanut diggers; root 


toppers; bean, pea, beet, celery, grass seed, spinach ana onior, 
harvesters; field ensilage harvesters; seed and cotton stnpper-. 
sugar-cane cuUers, harvesters; com and hemp cutters , . shock 
compressors, movers, sweeps; huskers; milking machines, woo, 

cliDoers : tree felieis. . , 

Machines for Preparing Products for Market: gram, pea bean, 
peanut and rice threshers and cleaners; alfalfa. clover > 
bean, pea, grain and rice toilers; gram, pea, .WK, 
peanut, onion set, rice, potato, com berry and fruit deane- 
graders and sorters; cotton gins and presses; balers. Prance 
washers; produce wasers; gram polishers; corn, P e aM L , nee an 
popcorn shelters ; vegetable buneners : cream separator, milk 
emulsifiers, oasteurizers, sterilizers, irradiators; milk cooler aera 
tors- churns; butter workers; bottling machines; cheese and lard 
presses ; sugar, fruit, sorghum and syrup evaporators; honey ex- 
tractors- berry and fruit crushers; cider and juice mills, presses, 
extractors; bleachers; pitters; parers; sugar-cane and sorghum 
mills; hemp breakers and cleaners; saw mills; baggers; weighers 



Fig. 3.*— single wheel from a 

TRACTOR-DRAWN ROTARY HOE 
The rotary hoe Is used for early cul- 
tivation of all kinds of *-ow crops, 
pulverizing the top soil and tearing 
out weeds. Each section of the hoa 
cultivates one row and is composed 
of fourteen 20 ^ *n. wheels 



COURTESY OF JOHN DEERE 

Fsg. 4. — HORSE-DRAWN TRUSS-FRAME RAKE 

Machines for Feed Preparation and Feeding: cutting boxes 
ensilage and fodder cutters; feed mills (including hammer mills), 
grinders, cake breakers, mealers; roughage mealers; feed mixers, 
shredders; root and vegetable cutters, pulpers; feed cookers, 
stock feeders; bone cutters; corn and cob crushers; silo packers 
Machines and Implements for Combatting Crop Enemies: row 
crop sprayers, tower sprayers, aerosol “bomb” (experimental m 
1044) sprayers using liquified gases in steel cartridges as a means 
the insecticide or fumicide in extremely fine parti- 
, . t ^ • field burners*, flamers; stubble pulverizers; stalk 

crushers (for killing larvae that might otherwise survive in waste 
material); insect sweeps, poison bait spreaders, catchers, traps; 
tobacco bed burners; seed treaters; smut cleaners; fumigators; 
soil fumigators for nematode control. 

Machines, Implements and Conveyances for Transportation: 
automobiles; motor trucks; wagons; carriages; horse and hand 
carts; sleighs; bobs; stone boats; wheelbarrows; farm, wagon, 
log, lumber, header and sugar-cane gears ; racks and barge boxes ; 
hay carriers, forks, slings; blowers; grain dumps, elevators; car 
loaders; feed and litter carriers. 

Power , Light and Heat Generators: gas, gasoline, paraffin, dis- 
tillate, kerosene, hot air and steam engines; steam and internal 
combustion tractors; boilers; windmills; turbines; water wheels; 
hydraulic rams; tread mills; power sweeps; electric motors, dyna- 
mos, generators; lighting plants; containers for compressed illumi- 
nating gas (bottled gas) ; tank heaters. 

Miscellaneous Machines, Implements and Tools: incubators 
and brooders; disk and knife grinders; pumps and pump jacks; 
hay knives and hooks; hand hoes, mattocks, rakes, shovels, forks; 
com, cane, tobacco and cabbage knives; pruning and grafting 
hooks, knives, shears and saws; fence stretchers; hog rubs; post- 
hole diggers, augers; lifting jacks; animal pokes and leads ; de- 
horners; poultry debeakers to prevent birds injuring each other; 
horse and cattle clippers; grooming machines; milk and cream 
testers; utensil washers, sterilizers; scales; ladders; hand tools 




[JLTURAL POWER 


rp 

■ :J 


MACHINERY 


385 


and macliines for wood and iron work. (See Tillage Ma- 
chinery; Dairy Machinery and Equipment; Harvesting 
Machinery; Processing Machinery. Also such articles as 
Sheep Shearing Machines; Tractors; Drainage of Land; 
etc.) 

HISTORY 

From pictorial and other ancient scraps of evidence it seems 
certain that in very early times man used devices for making the 
soil more productive and the struggle for food and clothing 
easier. It is reasonably safe to say that once started on this road 
of improvement through invention and planning, the chain of 
change was never broken up to 1945, with agriculture feeding, 
clothing and providing materials for various purposes for more 
than 2,000,000,000 persons. 

Studies of ancient civilizations in many parts of the world, in- 
cluding some regions of Central and South America, indicate 
cultivation of the land was going on hundreds of years b.c , even 
1,000 years or more b.c. in Egypt and China. Such dates could 
be put much farther back on the basis of what it is certain men 
must have observed when they began gathering grains, fruits and 
roots to provide some degree of food security beyond the day or 
the season. 

The first soil working implements very probably were the crude 
pieces of wood that provided the idea for shaping such chance 
pieces into the first hoes; the first rake very likely was a leafless 
branch of a tree with stiff twigs. When man had a hoe he really 
had his first plow; and when he had a wisp of brush for a rake 
he had his first harrow. Brush harrows are still used, and not too 
badly either, when the branches are fitted into a rigid frame or 
holder. Harvesting at first was simple pulling and picking — and 
it is really surprising how much of many crops is still pulled and 
picked and forked by hand in countries where complicated farm 
machines are common. Since the earliest cultivated crops are 
supposed to have been cereals and pulse (that is beans and peas 
and things of that sort), a very early improvement was the 
sickle. Some sickles in ancient Egypt were made of flint blades 
in a wooden handle. Later, but still near 1,000 years b c., the men 
of the Nile valley used bronze to make the counterpart of the 
hand sickle. In those days Egyptian grain was trodden out on the 
threshing floor by animals just as it is even today in near-by 
Ethiopia and in primitive places in other parts of the world. 
Wheat and other grains and seeds were winnowed by casting into 
the wind. 

Engineers who have studied the development of agricultural 
machinery and power generally consider that the first great me- 
chanical advance in farming was the evolution of the plow from 
the hoe. It became not only an implement for preparing the 
seedbed and controlling weeds, but a means of covering seed, 
cultivating the plants, providing drains, building terraces to con- 
trol erosion and even grew into a harvesting machine for digging 
such crops as potatoes and sugar beets. Plows were used in 
ancient Egypt. They marked a great advance in the use of beasts 
of burden and must soon have stimulated man to begin the long 
and slow job of breeding up the draught ox and the draught 
horse, the really great power sources on the land until the advent 
of the tractor which even in the middle of the 20th century does 
only a small proportion of the world’s field work except in some 
of the western nations. 

By Roman times a primitive ridging plow had been evolved 
by use of a device similar to the modem double mouldboard. 
Pliny, the elder, in the first century wrote of a wheel plow, but 
such plows were not common until much later. He had heard of 
the use in Gaul of a harvesting machine pushed ahead of oxen 
for heading or stripping grain. Such machines and a combined 
plow and drill, invented still earlier in Mesopotamia gave way 
before the barbarian invasions of these more civilized regions, 
and mechanical progress in agriculture during the middle ages and 
until after the Renaissance. But apparently there were small 
changes from time to time even in that period. In 1523 in Eng- 
land Sir Anthony Fitzherbert’s Book of Husbandry mentioned 
plows of different types in different districts and indicated the 
need for different designs for the various soils in order to cut 


down draught By then band tools had been nicely designed and 
many of them were much like those of modem times except as to 
material. By 1600 more elaborate farm implements were appear- 
ing in Europe and English books of the day discussed new ways 
of planting grain. In 1730 Jethro Tull, of England, renowned for 
his developments in horse-hoeing husbandry, made a seed drill 
which was really workable and marked the beginning of a new 
day in the planting of small grains and many other seeds. 

In Tull’s century plowing matches began in Britain and com- 
petitions in the use of drills and horse-hoes. These activities w r ere 
typical of the lively thought on ways and means of improving 
farming and easing the load on human shoulders. The tempo of 
tool improvement has continued to rise ever since. Tall opened 
the floodgates of farm machinery invention. It was significant 
that this opening was at the time when the American colonies 
were beginning to realize what might be done in the new land 
with better machines and stronger work animals. They began im- 
proving oxen and horses as the British and Europeans already 
were doing, and Americans began working on the plow. Eli 
Whitney before the end of the iSth century had devised the 
nucleus of the modem cotton gin. The whole western world was 
in this same stale of mind about agriculture. India had long had 
a hand cotton gin, the chirka, but the east had not been in the 
same state of mind about farming. This state of mind, which 
encompassed far more than agriculture, led to the steam engine, 
the internal-combustion engine, traction engines, tractors, elec- 
tricity, milking machines, self-binders, combine harvest er-thresh- 
ers, manure spreaders, grass harvesters, aeroplanes (used for dust- 
ing crops with insecticides and even for planting), and whole sets 
of mechanically operated machines. 

The Steam Engine. — Even by the opening of the 19th cen- 
tury developments had gone far enough to justify the term “agri- 
cultural machinery.” Strangely enough to present-day farmers, 
there was a threshing machine before there was a steam engine 
The first workable threshing machine came late in the 18th cen- 
tury and w r as driven by water or wind power, sometimes by horse 
labour and later by steam. But steam was not much used in 
agriculture until after 1S30. Then in England a system was de- 
vised whereby one or two engines w*ere used to draw muitifurrow 
plows, by means of cables, backwards and forwards across the 
field. The system of double-engined steam plowing was well 
established by 1850. Then other heavy implements were added 
such as the cultivator and mole plow. Then steam threshing was 
popular and steam engines were used to some extent to run other 
bam machinery. But for the most part the development of ma- 
chinery on the farm owes little directly to steam. However, in the 
early part of the 20th century lightweight steam tractors were 
used in England for the direct pulling of plows and to some extent 
also in other countries. 

The mowing machine and the self-binder, the tedder and swath 
turner, the drill, the potato digger, chaff cutters and root cutters 
all were developed in the first instance for horse or manual labour, 
though doubtless receiving a fresh stimulus from the general 
mechanization of industry applied to the farm and the still greater 
stimulus arising from a shortage of farm labour. 

The Internal-combustion. Engine. — An important practical 
contribution to the mechanization of the farm came from the in- 
vention of the internal-combustion engine. Used first of all to 
drive stationary machinery, as chaffcutters, root cutters, and corn 
mills in the bam, in the second decade of the 20th century the 
internal-combustion engine also made headway as a source of 
powder for field operations Steam engines, though widely used for 
traction on the road, suffered the disadvantage of being heavy for 
use on the land for the direct haulage of machinery and imple- 
ments; it was not until the internal-combustion engine had been 
perfected that agricultural tractors made their appearance in any 
number. 

This type of tractor has (1945) an established position on the 
farm on both sides of the Atlantic; it supplies power for plow- 
ing, cultivating and harvesting; it can both drive and haul the 
threshing machine, and there can be no doubt it contains the 
promise of still further usefulness* The practice of mole draining, 
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for example, was greatly stimulated, not only in Great Britain 
but on the continent of Europe, by the invention of mole plows 
that can be hauled by a suitable agricultural tractor The cost 
of the work is substantially less than when performed by steam 
tackle and is far more expeditious than when performed by- 
horses. The tractor has also rendered it easier for the farmer to 
undertake deep plowing and subsoiling, which are very important 
for growing a crop such as sugar beets. Subsoiling had been 
looked on with disfavour because of the heavy strain imposed 
upon the teams and, when carried out at all, had been left in 
great measure to steam tackle. The application of the internal- 
combustion engine also enabled designers to produce machines of 
more moderate size and weight than formerly. Another direction 
in which the internal-combustion engine is likely to prove its 
usefulness is in rotary tillage. 

The internal-combustion engine enables operations to be effi- 
ciently performed which were beyond the resources of the ordi- 
nary farmer, or which were little more than ideas in the days 
of steam and horse labour. But this is not its only or perhaps its 
chief usefulness. It enables operations to be performed far more 
speedily with an equal labour force and is therefore an ally to the 
farmer in his struggle against adverse weather conditions. Obvi- 
ously, if five or six acres can 1 ' c J in a day by a tractor 

where fonnerly a plow team ' . . \ for less than one acre, 

another factor than the unit cost of the plowing, namely, that of 
speed or of the time conditions, has entered into the operations. 
Again, if 20 acres can be reaped in a day as against 10 or 12 
acres by two teams of horses, the same factor enters. 

Electricity. — But a still newer source of power on the farm is 
electricity. Because of the shortage of coal and oil fuel during 
World War I, a stimulus was given to the exploitation of water 
power and the generation of electricity. Although employed at 
first principally for lighting, electricity, when it is available at 
low cost relatively to other forms of power, is gradually coming 
into use for driving stationary machinery on the farm. Beginning 
after World War I, there was a rapid increase in rural electri- 
fication in many countries of Europe and in the United States. 
The increase was especially noteworthy in the United States, 
where in 1944 it was estimated more than 40% of the farms had 
electricity and agricultural engineers predicted an increase to as 
much as 75% in the first decade after World War II. The prin- 
cipal new uses developed were for heating chicken and pig brood- 
ers and for refrigeration. 

Rise of Farm Mechanization in the United States. — Be- 
cause of the rapid development of mechanized agriculture in the 
United States, special attention is devoted to some of the high- 
lights of its history. During the colonial period (1607 to 1783), 
farming was on a self-sufficing basis; that is, the farmer made his 
own shelter, he and his family made much of what they wore, 
and, with the exception of some wheat, tobacco, rice and indigo, 
the farmer raised but little more than was required for his own 
family. The ground was spaded or hoed up, or it was plowed 
with a crude “bull” plow which carried a wooden mouldboard 
sometimes stripped with iron. If the seedbed was harrowed at all, 
a peg-tooth harrow was used; this was a wooden frame with 
wooden spikes for teeth. Small grain was sown broadcast by 
hand sometimes it w r as harrowed in or was trodden in by ani- 
mals. The new crop was cut with a hand sickle, scythe or cradle, 
threshed with hand fail or by driving animals over it on a tread- 
ing fiooi * then the grain was winnowed by casting it against a 
light wind. Corn was dropped, covered, cultivated and harvested 
entirely by hand. Wooden wheeled carts were used. Thus, with 
the exception of a great number of hand tools, crude forms of 
the plow, harrow and wagon were the only agricultural imple- 
ments of the colonial period 

With only one or two notable exceptions the same conditions 
held and the same old implements were used throughout the sec- 
ond period (17S3-1S30) of agricultural history. Early in the 
1790s the Whitncv cotton gin appeared; this made the removal 
of the seed from the cotton fibres mechanically possible and was 
a great boon to the young cotton industry. The influence of the 
cotton gin was so far-reaching economically, commercially and 


socially that it is considered one of the high lights in the history 
of agricultural machinery. 

About 1797 Charles Newbold demonstrated Ms cast-iron plow 
It was similar to the cast-iron plows which had been demon- 
strated shortly before in England. Records indicate that farmers 
feared detrimental effects from so much iron in contact with the 
soil, and evidently this first American cast plow was never re- 
paired after its mouldboard became broken. Hence wooden plows, 
some of which carried wrought-iron cutting edges, continued well 
throughout the period Between 1814 and 1820, however, Jethro 
Wood, evidently continuing the mediations of Thomas Jefferson 
on the mathematics and mechanics of the mouldboard, began to 
give the plow bottom scientific shape for better turning, pulver- 
izing and for lighter draught. To obtain these shapes Wood had 
to cast his plow r s, and he introduced the important feature of 
having various parts of the plow renewable. 

At no time has American agriculture undergone such changes 
as during its third historical period (1830 to i860). At the be- 
ginning of this period the farmer produced first for himself and 
family; at the close he was raising crops chiefly to sell. 

The obstinate scouring qualities of the soils in the Mississippi 
valley led to the use of steel instead of iron strips to face the 
mouldboards of plows. In 1833 John Lane built the first steel 
mouldboard, using crosscut saw blades for the purpose. John 
Deere starting in 1837, and William Parlin beginning in 1842 
were other pioneers in the steel plow business of the middle 
west. Much credit is due also to James Oliver who, beginning his 
experiments in 1853, greatly advanced the process of chilling cast 
plow parts, thus securing greater durability and improving the 
scouring qualities of this type of plow 

Early in the ’30s the Manning, the Hussey and McCormick 
patents brought out the idea of cutting grass and grain by a 
reciprocating knife passing through fingers or guards. It is this 
principle upon wffiich modem mowers, binders, headers and com- 
bination harvester-threshers still operate. 

By 1850 several factories had been established for the manu- 
facture and sale of what w r ere then improved and successful 
plows, harrows, grain drills, reapers, mow' z, threshers, strippers 
and power sweeps. Of course much woik on the farm still had to 
be done by hand, and much improvement and many new devices 
were to appear after that date. But by that time the farming 
public was accepting mechanical devices so rapidly that 1850 is 
recorded by historians as the close of the period of “hand pro- 
duction” and the beginning of the machine era in American agri- 
culture. The advent of machinery and implements placed farm- 
ing on a commercial basis on which the farmer raised products to 
sell rather than simply to sustain himself and family. It is in- 
teresting to note that from 1850 to i860 the number of estab- 
lishments manufacturing agricultural machinery increased from 
i,333 to 2,116. 

From 1S50 to i860 patents appeared and there was develop- 
ment work on each of the following: force-feed devices in grain 
drills, stalk cutters, baling presses, two-row corn planters, disc 
harrows, feed grinders and “straddle row” cultivators. Improve- 
ments continued on all classes of implements, especially on mow- 
ers, threshers and reapers. One of the most interesting develop- 
ments concerned mechanical binding attachments made for and 
used to some extent on reapers. 

The fourth period in the history of American agriculture ex- 
tends from i860 to 1887. It was characterized by remarkable ex- 
pansion, a chief cause of which was the passage of the homestead 
acts. The disbanding of the armies of the Civil War sent men 
and mules back to the land, and, machinery being available, many 
sought the agricultural opportunities of the far west which was 
about to be opened up by the completion of the transcontinental 
railroads. The perfection of the twine binder and the introduction 
of the roller process for flour manufacture also stimulated agri- 
cultural expansion. 

The drain of the Civil War on farm labour forced farmers to 
the use of more and more machinery. During the war, mowers 
came into very general use, and early in the period much was 
done to perfect horse rakes, which, as an accompaniment to the 
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mower, could displace more labour In the baying process. This 
was to be followed soon, in 18725 by the development of hay 
forks, slings and carriers by which hay could be moved from the 
wagon to the mow or to the stack by horse power rather than by 
hand. Thus the production of hay became mechanical save for 
one step— that of. loading. This gap began to be closed in 1874 
when the mechanical hay loader appeared; the implement was 
considerably improved about 1880 and came into use about 1885 
Although they had been patented years previously, two-wheeled 
sulky and gang plows did not appear in good quantities until about 
1870. 

The first automatic grain binder — that is, the first harvester of 
the Marsh type to carry an automatic bundle forming, compress- 
ing and tying attachment — appeared in 1870, and was known as 
the Locke machine. At last the tedious process of binding sheaves 
by hand was doomed, and the importance of this development in 
the history of agriculture can hardly be overestimated. Attach- 
ments using twine as the binding material, and some using wire, 
followed quickly. About 1878 the famous tying device known as 
the Appleby knotter appeared. It became the standard tying 
mechanism of nearly all modern grain, rice and com binders. Thus 
the grain binder was the result of 40 years of struggle. 

Although combination harvesters and threshers had been 
thought of as early as 1826, it was not until about 1875 that the 
combine came into use, and then it appeared in the vast wheat 
fields of the Pacific coast states. These were large machines, 
drawn by from 12 to 30 horses, cutting a swath of grain from 
16 to 24 feet wide, and threshing, cleaning and sacking the grain 
in one trip over the field. 

In 1875, largely through the activities of the Haworth brothers, 
automatic checkrowers for planting com became practical The 
dropping mechanism in these machines was operated by regu- 
larly spaced buttons or knots on a wire stretched across the field, 
instead of by an extra man on the planter. Thus one man, and 
the previous operation of marking off the field were eliminated 
from the planting process. In 1876 manure spreaders of the 
wagon type were developed to the practice! stage. About the 
same time ensilage cutters, or silo fillers rnd disc plows appeared, 
the latter, however, did not become commercially practicable 
until about 1890. Although stationary steam engines, and steam 
engines on trucks which could be hauled from place to place had 
been used previously, the self-propelled steam traction engine did 
not appear in agriculture until about 1880. This was the fore- 
runner of the modem tractor. In 1884 three-wheeled sulky and 
gang plows were developed. About 1885 a combination machine 
for husking com and shredding the stalk made its appearance. 

The fifth period in American agriculture, 18S7 to about 1940, 
began with the practical exhaustion of those public lands in the 
United States which could be converted easily and cheaply into 
quick producing farms. After 1887 agriculture had been settling 
down to more intensive cultivation accompanied by improvement 
in farms and the subsequent rise in land values. (The same tend- 
ency is in evidence in Canada, though there the corresponding 
periods are from 10 to 20 years later.) Obviously attempts to 
intensify and diversify agriculture involved machinery and im- 
plements in no small way. 

The period opened with many of the most fundamental types 
of agricultural machinery well established Minor improvements 
continued in all classes of implements. Sled com harvesters, com 
binders and side delivery rakes to facilitate loaders came in early 
in the period. These were great labour savers. Inasmuch as one 
man with three horses on a two-row cultivator can cultivate 90% 
more acreage per day than one man with a single-row machine, 
it was only natural that attention should be given the two-row 
cultivators which began to appear early in the 9 0S * About 1890 
the Babcock device and system was developed for determining 
the butterfat content of milk and cream. The Babcock test helps 
the farmer cull the unprofitable cows from Ms herd. Cream sep- 
arators appeared about 1890, and a great labour saver, the milk- 
ing machine, came into use about 1910. ^ 

Among the early attempts to adapt the internal-combustion en- 
gine to farm work no efforts stand out more prominently than 


those of C. W. Hart and C. H. Parr, two young men who de- 
veloped very satisfactory, stationary, gasoline (petrol) engines as 
early as 1896, A little later they conceived the idea of mounting 
a gasoline engine on a truck, and gearing the two together so that 
the combined unit would propel itself. In 1902 these men built 
such a machine and proved that the gasoline engine could be 
used for haulage purposes. A new industry, the great .modern 
tractor industry, was born. Manufacture began almost immedi- 
ately by several companies, and within nine years a large number 
of tractors were plowing, harrowing, seeding and threshing in 
those regions of the United States and Canada where the farms 
and fields were large. These early tractors were large, heavy and 
somewhat crude. Being able to develop 30, 40 and sometimes 50 
horsepower at the drawbar, they pulled six-, eight-, ten- and 
twelve-bottom plows, or large combinations of soil preparation 
and seeding implements. 

The tractor had demonstrated its ability to get work done 
quickly with a minimum of human labour, and, in farming, get- 
ting work done when weather, crop or soil is right is a decided 
advantage. The old heavy tractors, however, required consider- 
able outlay in cash, and they were too unwieFy use 

except in large fields. About 1910 the power ' * ■ d so 

thoroughly gripped agriculture that suddenly a demand for small 
tractors developed from farmers on smaller tracts, and many of 
the old manufacturers, together with a great number of new 
tractor concerns, began bringing out smaller tractors. This tend- 
ency to cut the size, power, weight and price continued until the 
light tractor of 8~i6 and 10-20 horsepower came onto the mar- 
ket about 1916 and brought with it the light, two-wheeled tractor 
plow which was quite an innovation in plow design. The light 
tractor and light plow, selling at prices which made their use 
economical on small farms, introduced power farming onto thou- 
sands of farms in both the United States and Canada, farms 
w T hich could not have enjoyed their advantages had not smaller, 
cheaper units been made available. Likewise, small sizes of grain 
threshers, of ensilage cutters and of feed grinders became popular 
because the presence of the small tractor on the farm enabled the 
farmer to perform these respective operations himself instead of 
having to depend upon the custom oirfit -vhLn previously had 
passed from farm to farm doing belt work for hire. By 1944 the 
United States had 2,000,000 farm tractors, mostly of the handy 
size, and in Great Britain during World War II the number in- 
creased from 55,000 to 160,000 by 1943. 

Another major development in the current period of agricul- 
ture is the mechanical com picker. Such a machine was talked of 
in 1851; some were built and successfully operated about 1910, 
but not until about 1920 did it really start to take its place in the 
corn belt. Likewise, rotary hoes, for rapid com cultivation, were 
in 1928 just beginning to become popular, although they had been 
on the market for 20 years. 

Although the motor truck is not strictly a farm machine it has 
proved to be one of the most helpful to fanners. In the U.S. it 
was estimated in 1944 that 1,100,000 were used on American 
farms, mostly lightweight ones of the pickup sort. 

Among the noteworthy developments in farm machines during 
the 1 930s and ’40s were improved planters of various kinds, some 
very special ones such as machines for planting “sheared” sugar- 
beet seed, specially cut down so as to produce more single plants 
and reduce the work of thinning; then there were also many new 
designs of planting plates, particularly those for planting seed and 
hybrid corn, m clue 5 nr me irregular butt and tip kernels (worth 
saving when the price is high) and those for planting the very 
small seeds of some vegetables such as turnips, radishes, cabbage, 
etc. At the same time devices were developed to make feasible 
aeroplane planting of rice in California. 

In this same period many new v u- c-Tr- .cl such as the 

corn picker-sheller, the self-propelled combine harvester-thresher, 
very small combines for many crops and small farmers, and there 
were many crop varieties developed with the idea of fitting them 
better to machine harvesting, for instance, bush snap beans that 
would produce much of the crop at one time so the plants could 
be pulled and taken to a machine for picking off the beans, thus 
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saving hand labour. 

The development of new planters and cross-blocking machines 
for sugar beets was noteworthy as a combination of efforts to 
produce a good yield while at the same time eliminating much 
heavy labour. There was considerable development of dame 
weeders, especially in sugar-cane fields. There was a decided 
tendency toward more surface cultivation in contrast to deep 
cultivation. This meant greater use of such tools as duckfoot 
cultivator shovels. 

Significant changes came in ways of fighting insects and fungi. 
One of these was the aerosol method of spreading, which, at 
least insofar as field crops v/ere concerned, was still experimental 
m 1944. The method is to us$ a highly volatile chemical liquefied 
under pressure in a steel cartridge and containing the insecticide 
or fungicide. Opening a valve causes automatic spreading. Such 
equipment was widely used by military forces during World War 
II for control of flies and mosquitoes. In addition new insecti- 
cides, fungicides and materials for control of nematodes appeared. 
Machines Were made for applying picric acid and “DD,” a petro- 
leum by-product, to the soil to kill nematodes. 

Manufacturing. — As the farmer found increasing need for 
more complicated machines and more different kinds of tools and 
machines with greater variety in agriculture, the manufacture of 
farm machinery became a great industry, especially in western 
Europe, Great Britain, the United States, and, after 1920, in 
Russia. In most other parts of the world the manufacture of 
farm machines is of only minor and local importance, except per- 
haps in Canada, South Africa, Australia and New Zealand where 
considerable numbers of machines are made. The United States 
Is the largest user and the largest producer of farm machinery. 

In all the progressive agricultural countries the value of farm 
implements on farms increased rapidly after 1850 and even more 
rapiah after 1900, with the widespread adoption of mechanical 
power for both field and stationary work. As a result of the de- 
mands of war, values of machinery on farms receded, but at the 
same time more thorough use has been made of the implements 
available. During World War II the practice of pooling farm 
machines became common in many countries and old machines 
were brought back into use through repair work and replacement 
of parts. 

One factor of great significance is the rapid increase in dura- 
bility of many machines, the result of improved materials such as 
alloy steel, better design and more effective lubrication. These 
factors no doubt accounted in great degree for the extra wear 
obtained from farm machinery in wartime. 

Credit for the improvements in farm machines during the mod- 
ern period is not only due to the scores of inventors such as 
Jethro Tull, Eli Whitney, Obed Hussey, Cyrus Hall McCormick 
and John Deere, but also to the improvers of steel, the manufac- 
turers and their laboratories, and government and private agri- 
cultural research institutions. Through such organizations as, in 
the United States the American Society of Agricultural Engineers 
there has aeon close co-operation that has speeded developments. 

Improved steels really made it practicable to have farm ma- 
chines move faster in the field, such as mowers, binders, com- 
bines and other harvesting machines. These new materials have 
made it possible for manufacturers to reduce the weight of many 
implements and to produce more durable parts such as mould- 
boards of plows and the shovels of cultivators. 

Changes in design, of course, have been frequent. Some of the 
nore outstanding have been: changes in plows which provide 
non space between the mouldboard and the beam, thus reducing 
he lender cy to clog with trash; plow jointers that tend to avoid 
"Usirucrions and return to the original Lne of travel, thus re- 
bjcirg draught ; enclosed gears that require infrequent lubrica- 
ion end wear lung because they are kept clean; forced lubri- 
cation cn some of the more complex machines; planting plates 
and other seed-spacing devices that greatly improve accuracy of 
plant placement and cut down later labour in tending the crop. 
These are but a few of many examples that may be cited. 

# Tn t «; 33 the American Society of Agricultural Engineers pub- 
lished a report of a survey made by a group of eminent agri- 


cultural engineers on “changes m the quality values of farm ma- 
chines over a 20-year period (1910-14 to 1932).” These changes 
in quality values, the result of various factors, were expressed 
simply in figures by letting 100 represent the quality value at 
the beginning of the period and then arriving at a figure for the 
increase m value resulting from various changes. Twenty-five 
machines were studied in this way. 

The index of quality value of the grain binder (horse-drawn), 
lor example, rose from 100 in 19 10-14 to 170 in 1932. This esti- 
mate of increase in quality value in this one machine was based 
on 65 engineering developments which were listed in the report 
A few of the developments mentioned were: binder driving shaft 
changed from 10 to 30-40 carbon steel, knotter frame strength- 
ened, heavier teeth in main gear and pinion, and knotter hook 
made of steel rather than malleable iron. 

Following is a list of the other 24 machines and the quality 
index figure for comparison with the base of 100 representing the 
quality value of 20 years before: cultivator (single-row riding, 
pivot wheel), 165; farm engine (gasoline), 200; disk harrow 
(horse-drawn), 190; peg-tooth harrow, 130; spring-tooth harrow, 
140; hay loader, 155; mower (horse-drawn), 170; com picker, 
2x0; corn planter, 155; tractor plow, xgo; gang plow (two-furrow, 
horse-drawn), 150; walking plow (one-horse), 140; walking plow 
(two-horse), 140; sulky rake, 135; side-delivery rake and tedder, 
140; cream separator, 145; com shelier (power), 190; corn sheller 
(two-hole hand or power), 190; sheller (one-hole hand), 170; 
manure spreader, 180; grain thresher (steel), 195; feed grinder, 
175; ensilage cutter (or silo filler), 215; and spraying machine 
(two-nozzle), 175. 

Many improvements have been brought about in farm ma- 
chines after the making of the survey on quality values. Experi- 
ence has shown that technical improvements in all sorts of 
mechanized equipment are sooner or later reflected in better 
farm implements. Because of the high pressure exerted for im- 
provement of mechanical equipment of many kinds during war 
there is usually a period of varied and rapid change following 
hostilities. 
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AGRICULTURAL PRICES® Prices of agricultural prod- 
ucts were of little importance when agriculture was virtually self- 
sufficing. They are of paramount importance to the typical com- 
mercial farmer of today, who sells most of what he produces and 
buys most of the things he needs for family living as well as 
many of the things he uses in production. The relation which 
prices of agricultural products bear to the farmer’s living expenses 
and his expenses of production are of primary importance in de- 
termining not only the welfare of agriculture but also what farm- 
ers will produce and how much. 

From the historical standpoint, special interest in agricultural 
prices centres on (1) the development of markets and methods of 
price determination, and (2) the periods of agricultural price de- 
pression and prosperity which have resulted from changes in agri- 
cultural and other prices. 

Development of British Markets. — In the early stages of 
English agriculture the mass of producers were content to satisfy 
their own wants and were practically indifferent to outside trade. 
Later, however, the need arose for some machinery for bringing 
buyers and sellers into touch, and this was met by the institution 
of fairs and markets held at fixed places and periods. These in the 
first instance no doubt arose spontaneously, but it speedily became 
apparent that the holding of a fair or market in a town could be 
made a source of profit to the burgesses, or if there -were no suffi- 
ciently » . . ’ , ■* • 1 community, to the lord of the manor. 

Thus arose a system of tolls on goods exposed for sale in the mar- 
ket. The crown, exercising its authority as overlord, saw at once 
an opportunity of revenue and claimed and exercised the right to 
forbid the holding of a fair or market except under royal charter, 
which was granted on terms. Tolls and regulations of the market 
would tend to raise the price level, but the effect could only have 
been slight. 

A more serious effect on agricultural prices was caused by legis- 
lation against the practices of badgering, forestalling, engrossing 
and regrating, which was passed in the early part of the 16th cen- 
tury and did not disappear from the statute book until late in the 
1 8th century. The purpose of this legislation in restraint of trade 
was to protect the consumer from trade practices which were pre- 
sumed to raise artificially the price of food. A “badger” was a 
dealer in food who bought in one place and sold in another. He 
was licensed for a year and was under recognizances against fore- 
stalling, engrossing and regrating. Forestalling was purchasing 
food on the way to market with intent to sell it at a higher price; 
engrossing was attempting to control — in modern phraseology to 
“corner” — the market by buying up all the food for the purpose of 
exacting higher prices ; regrating was the resale of food previously 

bought in the same market. # . 

The state for many centuries intervened directly m the regula- 
tion of the price of wheat and bread. From the Norman conquest 
to the reign of Henry VI the exportation of wheat was prohibited, 
although in earlier times it had been common. Importation was 
unchecked, although there is no record of it until the 14th century. 


In 1436 an act was passed authorizing the exportation of wheat 
whenever the price did not exceed 6s, Sd. per quarter and in 1463 
the exportation of com was forbidden until the price exceeded that 
at which exportation ceased. Thereafter a succession of enact- 
ments were passed some giving a bounty on exports, others impos- 
ing a duty on imports, or adopting both methods under limitations 
of prices. In 1774 an act was passed permitting imports at a 
nominal duty of 6d. per quarter when the price reached 48s. and 
forbidding exports unless the price was below 44s. when a bounty 
of 5s. per quarter was given on exports in British ships. 

Up to this time legislation had for its main object the interests 
of consumers while attempting also to have regard to the interests 
of producers, and also to encourage shipping. In 1791 the first of 
a series of acts was passed which, w ith increasing stringency, aimed 
mainly at protecting the interests of home wheatgrowers, which 
continued until the repeal of the Corn Law’s in 1846. 

In the 13th century the Assize of Bread w r as established, by 
which the duty was imposed on justices of the peace of adjusting 
the weight, quality and price of bread to the current prices of 
wheat. The system was modified in detail from time to time, but 
continued in force until 1822 m London and until 1836 in the 
provinces. 

In later times the establishment of great markets in the large 
centres of population did much to determine prices on the basis 
of general and not of local supplies. Many of the markets de- 
veloped from local to national importance by reason largely of 
their position in relation to means of communication. Covent 
Garden is a notable instance. It wns originally a place where grow- 
ers of fruit and vegetables in the vicinity of London could dispose 
of their produce direct to retailers and consumers. The con- 
vergence in the metropolis of the main lines of railway made it a 
national distributing centre, serving, through various channels, all 
parts of Great Britain, and “Covent Garden prices” became the 
standard of values throughout the country. 

The organization of commercial price-making on a national 
basis had, however, scarcely been completed when a new factor 
was interposed which speedily changed the basis on which price 
levels of some of the principal foodstuffs rested. Imported wheat, 
meat, cheese, butter and other kinds of agricultural produce were 
sent to the British markets in ever-increasing quantities. As they 
increased in bulk and improved in quality their influence became 
so great that prices in the wholesale markets were determined on 
an international rather than on a national basis. 

The most prominent instance of this modem development is to 
be found in the wheat trade, where imported grain, forming as it 
does about four-fifths of the whole supply, dominates British prices 
and determines the value, at any given time, of British wheat 

Price-making arrangements in the wheat trade are highly organ- 
ized. World’s prices are practically settled at four great markets, 
viz., Chicago, Winnipeg, Liverpool and London, and so well ad- 
justed and sensitive is the mechanism that fluctuations in one are 
immediately reflected in the others. 

Prices in America. — Prices have been important to American 
agriculture ever since early colonial days. Although the agricul- 
ture of the frontier regions was always largely self-sufficient, 
much of the total output was for sale either in the domestic or the 
export market. As the frontier was pushed westward into the 
fertile valley of the Mississippi, an ever-growing volume of agri- 
cultural products was shipped either down the rivers or eastward 
to the older settlements to be exchanged for all kinds of manu- 
factured products. This rapid growth of agricultural production 
in America during the iSth century also had a profound effect 
upon prices throughout the commercial world. Cheap food and 
cotton from America was basic to both the growth of manufac- 
tures in Britain and to the decline in British agriculture. 

Throughout most of the history oi the United States, the de- 
termination of prices of agricultural products has been left to 
private competitive enterprise in the market places. Tariffs and 
other government regulations have had their influences, but the 
actual process of price determination has been left almost en- 
tirely to the bargaining of private enterprisers. The most notable 
exception was during World War II, when price ceilings were 
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established for most farm products as «vell as for other products 
Nevertheless, prior to the war there had been a growing govern- 
ment participation in the process of agricultural price determina- 
tion. The Federal Farm Board, through its loan and purchase 
operations from 1929 to 1933, had an important influence. The 
Commodity Credit corporation, operating on a larger scale, was 
a much more important market factor from 1933 on. These loan 
and purchase operations, together with the influence of the Agri- 
cultural Adjustment administration and the soil conservation 
service upon agricultural production, indicate that the United 
States has been moving toward a degree of control over agri- 
cultural prices comparable to that attained by some European 
countries a decade or more earlier. 

The Course of Agricultural Prices. — Agricultural prices in 
the United States from the beginning of the 19th century have 
been influenced by four periods of inflation. The first was due to 
the War of 1812, the second to the Civil War, the third to World 
War I, and the fourth to World War II. After each inflationary 
peak there has been first a sharp decline and then a rather long 
period in which the general trend of prices has been more slowly 
downward. In a general way the prices of agricultural and non- 
agricultural products moved together. However, over the entire 
period agricultural prices have risen relative to the others — owing 
to the less rapid improvement in the arts of agricultural pro- 
duction. 

Price changes in England have been somewhat similar to those 
in the United States, but in England there was no price inflation 
corresponding to that during and immediately after the Civil War 
in the United States. Instead, there was a period of gradually 
rising prices and of agricultural prosperity from about 1850 to 
1872. This was in contrast to the long period of falling prices 
and chronic agricultural depression which had prevailed for about 
thirty years following the Napoleonic Wars. 

From about 1873 to 1895 agricultural prices declined gradually 
not only in the United States and in England, but also in other 
countries whose currencies were maintained at a constant level 
in relation to gold. In England rents fell and marginal land went 
out of cultivation. In the 1890s, a British Royal Commission 
stated, “We have no hesitation in expressing our entire concur- 
rence in the opinion that the crisis in agriculture is due primarily 
to the fall in prices.” 

Conditions in the United States during the latter part of the 
19th century differed greatly from those in England. The area 
under cultivation was constantly expanding. In the newly settled 
areas, rents and land values tended to rise at times because of 
improvements in transportation and in methods of agricultural 
production, especially the greater use of machinery. For the older 
settled regions of the United States, however, conditions bore 
much more resemblance to those in England. Even in the West, 
where many of the pioneers pushed on from one new frontier to 
another, exploiting the virgin soil resources as they went, agri- 
culture was not very prosperous because of the declining price 
level. 

The course of wholesale prices of farm products and nonagri- 
cultural products in the United States is shown by the accom- 
panying chart from 1910 through 1945. There have been few 
times from 1920 when the prices of farm products have been as 
high relative to nonagricultural products as they were in the base 
period, 1910-14. If the comparison is made between prices re- 
ceived by farmers at their local markets and the prices paid for 
the goods they buy at those markets it is still more unfavourable 
to agriculture. Increases in freight rates and other marketing 
costs widened the spread between local market and central mar- 
ket prices and resulted in an increase of retail prices relative to 
wholesale prices. As a consequence, there was no time from 1921 
to 1941 when the index of prices received by farmers was as high 
relative to the 1910-14 base as was the index of prices paid, in- 
terest and taxes. 

Parity Prices. — The disparity between prices received and 
prices paid by farmers was generally viewed by agricultural lead- 
CiS in the United States as the primary cause of agricultural dis- 
tress from 192c. Parity, or the level at which prices of farm 
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products would be as high relative to the prices of things farmers 
purchased as they were in x 91 0-14, was widely accepted as the 
proper goal of agricultural programs. At first the term parity was 
applied only to each individual farm product. The parity prin- 
ciple as applied to individual commodities became a part of the 
Agricultural Adjustment Act of 1933 and has since appeared regu- 
larly in laws relating to agricultural aid and prices of farm prod- 
ucts. The desirability of maintaining prices of individual prod- 
ucts at the legal parity has been questioned by economists be- 
cause the formula does not make allowance for changes in costs 
of production, in size of crops, or in other things which affect the 
normal prices of commodities. 

Differences Between Countries. — In most countries of the 
world prices of agricultural products rose during World War I. 
The extent of the rise and the timing of any subsequent decline 
depended upon the extent of the inflation and when that inflation 
reached its peak. The course of agricultural prices in England 
was fairly similar to that in the United States, but the rise was 
greater and the decline of the early 1920s was less precipitous and 
longer continued. In Germany, agricultural prices shot upward 
under the influence of a postwar hyper-inflation until the end of 
1923, when a new currency was established having the same gold 
equivalent as the old mark. In France, after a temporary decline 
in 1921 and 1922, prices continued to rise until 1926 when the 
franc was stabilized at about one-fifth of its former gold value. 

Differences in the movement of agricultural prices in the vari- 
ous countries during and after World War I were primarily de- 
pendent upon monetary — including credit and foreign exchange — 
conditions which affected the value of the particular country's 
currency. Most countries, however, experienced one or two pe- 
riods of severe declines in agricultural prices at some time be- 
tween 1919 and 1932. In many countries, however, agriculture 
did not suffer during the 1920s from prices which were low rela- 
tive to those of industrial products. 

As a result of World War II there were again rapid increases 
in the prices of agricultural products in most countries of the 
world. Government price controls were soon resorted to in almost 
all countries. The degree of effectiveness of the controls varied 
greatly,^ as did also the difficulty of the problem of holding in- 
flation in check. The potential inflation as measured by the in- 
crease in bank credit and money supply was generally much 
greater than during World War I, yet through 1945 price in- 
creases were less than during the years following the outbreak 
of the previous war. 

Factors Afifecting Prices.— Since about 1920 a great deal of 
attention has been devoted by economists to statistical and other 
studies of the factors affecting prices of agricultural products. 
These include analysis of ihe prices of individual products, of the 
relation of agricultural prices as a group to prices of other com- 
modities, and studies of the general price level. Studies of indi- 
vidual products, and even of agricultural products as a group, 
have been quite successful in arriving at quantitative measure- 
ments of the influence of s various factors upon prices. Studies 
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of the general price level have been less successful, not because 
of inability to measure the numerical relationships involved, but 
because dear evidence is often lacking as to the causal con- 
nections. 

It is apparent, nevertheless, that whatever are the monetary 
and other influences responsible for changes in the general level 
of prices, these same factors have been important causes of the 
variations in prices of all agricultural products since 1914. In 
addition, prices of agricultural products have been largely in- 
fluenced by changes of industrial production and employment— 
that is, by changes in the general level of “real*’ demand/ Finally, 
prices of the individual products have been greatly influenced by 
various factors which relate specifically to the commodity itself, 
such as supplies of the commodity and of competing commodities. 

Much of both year-to-year and seasonal price fluctuations of 
agricultural products is occasioned by variations in the weather, 
but there are also important fluctuations which are the conse- 
quence of shifts in agricultural production in response to price 
changes themselves. Cyclical variations in hog prices are an 
important example of the latter. (E. J. Wc.; R H R.) 

AG?JCULTURAL RESEA5.C 2L if broadly defined, may 
be said to have begun when primitive man commenced to observe 
his experiences with crops and livestock and to interpret his find- 
ings with resultant improvements, in modem times it is limited 
to the manipulation of things, concepts or symbols, with a view to 
formulating generalizations which verify, correct or extend man- 
kind’s knowledge of all processes concerned with agriculture. Such 
knowledge may facilitate the construction of a scientific explana- 
tion or promote the practice of actual farming. Thus defined, 
agricultural research encompasses all work in the natural and 
social science fields that are concerned with or affect agriculture. 

In Graeco-Roman times the art of agriculture reached a com- 
paratively high state of efficiency, but this development was based 
upon centuries of observation and experience rather than re- 
search. Scarcely any progress was made in deriving true scientific 
explanations of the chemical, physical, and biological processes 
involved in agriculture. The Greek love of speculation gave rise 
to numerous physical theories, but the validity of these systems 
could only be established by experimentation. For this mankind 
had to wait for more than 1,000 years after the disintegration of 
the Roman empire until Theophrastus Paracelsus (1493-1541) 
attacked speculative philosophy as the source of knowledge and 
bid his followers put their faith in experience. 

The progress of agricultural research from mediaeval times to 
the controlled laboratory and field L jf the 19th cen- 

tury was tortuously slow. Its history ..Li. VvC with that of 
the modem beginnings of the various sciences and is replete with 
famous names. Prior to the onslaught of modern industrialization 
and its accompanying urbanization there was no reason for the 
segregation of the agricultural part of these sciences or for spe- 
cialization on distinctly agricultural problems except as deter- 
mined by the personal interests and experiences of experimenters. 
For example, the chief contributions of Bernard Palissy (1510- 
1589), the French craftsman, were in the field of ceramics, and 
yet his investigation of the nature of soils and fertilizers justifies 
his being called the founder of agricultural chemistry. 

By the beginning of the 19th century the sciences had reached 
stages of development where further progress . seemed dependent 
on field experiments. Antoine Laurent Lavoisier (1743-1794), 
who established the foundation of the structure of modem chem- 
istry, conducted numerous experiments on his farm at Blois, 
France, and prepared reports on his findings with a view to im- 
proving agriculture and relieving the poverty of his peasant 
neighbours. In 1784, Albrecht Thaer (1752-1828), began to turn 
his attention to agricultural research on an estate near Celle, 
Germany. In 1802 he converted this estate into.an agricultural 
institute where he lectured on farming. Heinrich Einhof (d. 
1808) assisted by teaching the relations of chemistry, physics and 
mineralogy to agriculture, and many future scientists received 
their initial training at this institute. In 1804, Thaer was called 
by King Friedrich Wilhelm III of Prussia to head a new state 
agricultural institute at Moglin. Another pioneer in the use of 
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field experiments was S. F. Hermbstadfc (1760-1833), a 
at the University of Berlin, who, from 1815 until . -J- - 

investigated the chemical composition of cereals and the influ- 
ence of fertilizers on the production of the proximate constituents 
of plants. 

The modem aspect of agricultural research began with the 
field experiments of Jean Baptiste (Joseph Dieudonne) Bous- 
singault (1802-1887). Earlier scientists had developed much 
knowledge concerning the elementary urr^/'r. of agricultural 
products, but no one had sought to v lance of chemi- 

cal elements in the growing of crops or in the feeding^ of animals. 

It remained for Boussingault to seek scientific facts in the fields 
and stables. Following an adventurous career as a mining engi- 
neer in South America, he settled on a farm at Bechelbronn in 
Alsace where he conducted a carefully planned series of field 
experiments from 1834 until his land became German territory in 
1871. By quantitative methods he investigated the changes in. the 
elementary composition of seeds during germination; the assimi- 
lation of atmospheric nitrogen by plants; the rotation of crops; 
the use of fertilizers; the care of barnyard manure; the nutritive 
value of forage crops; the feeding of livestock; the influence of 
feed on the yield and composition of milk; and many other prac- 
tical agricultural problems. These experiments, co-ordinated with 
laboratory controls, pioneered in the problems of feeding crops 
and provided the basis of all modem field work. The facts gath- 
ered by this and other methods were reduced to order by Justus 
von Liebig (1803-1873) in 1840 and later in his brilliant generali- 
zations on plant nutrition and crop production. 

In Britain J. B. Lawes (1814-1900) began to experiment with 
artificial fertilizers at his Rothamsted estate in 1836. Formally 
organized by Lawes and Sir Joseph Henry Gilbert (1817-1901) 
in 1843, these experiments are still carried on, and thus Rotham- 
sted ranks as the oldest agricultural station in continuous opera- 
tion. The effects of their artificial fertilizers on the soils of Britain 
were so striking that similar experiments were soon made in most 
countries with mature agriculture. Although the results were not 
always as dear and definite as in Great Britain, the experiments 
opened the way to new knowledge of soils, crops and livestock 
In the United States where water supply was often a limiting- 
factor in crop production, these experiments led to important de- 
velopment in soil physics; in France, to the important contri- 
butions of Georges Viile (1824-1897) on the use of fertilizers; 
and in Russia, to far-reaching studies of soil morphology. Ani- 
mal nutrition was also studied by Lawes and Gilbert at Rotham- 
sted, but considerably developed in Germany. 

In due course y.:A;:L ? and experiment stations were 

founded as research centres in almost every civilized country. 
Eventually most countries also created departments of agriculture 
in their governments which conducted extensive research as well 
as supervisory and regulatory work. The needs of World War I 
compelled rapid integration of special studies and emphasized the 
desirability, if not necessity, of a higher degree of co-operation 
and co-ordination of research projects, not only within countries 
and empires, but also internationally. Although impoverished by 
the war, the European countries extended their organizations for 
agricultural research in the 1920s and 1930s, and eventually most 
countries had experiment stations owned and financed by the 
state; frequently others were financed by private grants, agri- 
cultural organizations, or trusts. World War II brought further 
and greater recognition of the contributions of agricultural re- 
search in its many fields to the welfare of mankind. 

In Britain parliament provided the development fund in 1909 
at the instance of David Lloyd George and assigned a capital sum 
of i 2 ,000.000 for rural development, including agricultural re- 
search and education. It was decided to make grants to existing 
institutions, holding each responsible for certain fields of agri- 
cultural research, rather than to create new stations to cover all 
fields. The main subjects and the institutions to which they were 
assigned are: Soils, plant nutrition, and plant pathology at Roth- 
amsted Experimental station; animal nutrition at the Rowett Re- 
search Institute, Aberdeen; plant physiology, at the Imperial 
College of Science and Technology, London; plant breeding at 



SgiA AGRICULTURAL RESEARCH 


Cambridge university, the University College in Aberystwyth and 
the Scottish Plant Breeding station in Edinburgh; fruit research 
at Long Ashton, Bristol and at East Mailing, Kent; the glass- 
house industry at Cheshunt, Herts ; animal breeding at Edin- 
burgh uni\ ersity; dairying at Reading university, the Royal 
Veterinary college in London, and the Scottish Animal Diseases 
Research association; animal parasitology at the London School 
of Hygiene and Tropical Medicine; and agricultural economics 
and engineering at Oxford university. The development fund was 
augmented in 1921, and additional aid was provided through the 
Empire Marketing board established in 1926. The agricultural 
societies continued also to make grants. 

In Canada one single result of agricultural research, namely, 
Marquis wheat, has long since repaid all expenditures for experi- 
mentation in the commonwealth. A school of agriculture, eventu- 
ally affiliated with Laval university, was established at Ste. Anne 
de la Pocatiere, Que., in 1859; the Ontario Agricultural college, 
founded at Guelph, Qnt, in 1873, carried on experimental work; 
and Prince Edward Island had a government stock farm at an 
early date. It remained, however, for the Dominion Experi- 
mental Farms system, established in 1886 after an extended in- 
vestigation of agricultural conditions by a select committee of 
the Canadian house of commons, to provide most of the research 
needed by a vast country with widely varying agricultural con- 
ditions and problems. Under the first director, William Saunders 
(1836-1914), the Central Experimental farm was located at 
Ottawa and the original branch stations at Nappan, N.S., Bran- 
don, Man., Indian Head, Sask. and Agassiz, B.C. Eventually 29 
other stations and about 200 illustration stations were added to 
the system. 

In Australia, the wheat-breeding work of William J. Farrer 
(1845-1906) at Lambreg, New South Wales, and of his continu- 
ators at other stations, contributed much to arable farming. Spe- 
cial attention has also been given to pastoral problems. The Waite 
Agricultural Research institute, established at Adelaide under 
A. E. V. Richardson in 1924, began a wide range of planned ex- 
perimentation, and the Council for Scientific and Industrial Re- 
search, created by parliament in 1925, provided federal funds and 
co-ordination for all stations within the commonwealth. In New 
Zealand, the privately-endowed Cawthron institute was estab- 
lished in 1915, to supplement the work of the state experimental 
farms and the colleges. In India, the central station, started 
at Pusa in 1903 with a gift from Henry Phipps, an American, and 
removed to New Delhi after an earthquake in 1934, was supple- 
mented by state and college stations. 

After World War I notable progress was made in other tropical 
regions. The Imperial College of Tropical Agriculture was opened 
in 1922, at Trinidad, for training and research in tropical agri- 
culture. The research institute originally founded by the Germans 
at Amani, in Tanganyika, was reopened and expanded. The 
veterinary research station at Onderstepoort, South Africa, early 
won world recognition as the leading centre in its field. The 
stations at Gezira and Medani in the Anglo-Egyptian Sudan con- 
centrated on cotton and crops used in rotation with it. The grow- 
ers also organized and financed experimental work; the Rubber 
Research Institute of Malaya and Tea Research Institute of 
Ceylon are examples. 

The researches of the separate parts of the British empire were 
conducted independently of the rest until 1927, when an imperial 
agricultural research conference recommended that the govern- 
ments of the commonwealths establish on a co-operative basis 
bureaus to collect, collate and disseminate information on re- 
search in selected branches of agricultural science and generally 
to assist research workers in the empire with data relevant to 
their subjects. These bureaus are financed from a common fund 
supplied by the governments in agreed proportions and governed 
by an executive council with equal members. The bureaus are 
located^ in Great Britain at research centres specializing in the 
respective sciences as follows: Soil science at Rofchamsted, Cam- 
bridge: animal health at the Veterinary Laboratory, Weybridge; 
animal nutrition at the Rowett Research Institute, Aberdeen; 
plant breeding and genetics at the School of Agriculture, Cam- 


bridge; pastures and forage crops at Aberystwyth; horticulture 
and plantation crops at East Mailing, Kent; animal bleeding and 
genetics at Edinburgh; and agricultural parasitology at St. Albans. 
In 1933, the council also assumed financial and administrative re- 
sponsibility for the already established Imperial Institute of Ento- 
mology in London and the Imperial Mycological Institute at 
Kew. In 1936, a forestry bureau was located at Oxford and one 
for dairy science at Reading. 

In Denmark, the intensive agricultural system which gained the 
admiration of the world owes much to agricultural research. After 
their military defeat by Germany in 1864, the Danes sought, as 
one of their distinguished statesmen said, “to gain within their 
borders what they had lost without.” For many years the Royal 
Danish Agricultural society contributed to the advancement of 
agricultural science by appropriations and continued to serve as 
an important agency to this end after the organization of a de- 
partment of agriculture in 1S96. The dairy investigations, notably 
the feeding experiments of N. J. Fjord, at the Royal Agricultural 
college, Copenhagen, were started in 1872. Its laboratories also 
conducted feeding experiments with pigs, investigations of animal 
diseases and testing apparatus used in dairying. Although this 
institution remained the main centre of research, five other sta- 
tions and a few substations were established for work on soils, 
plant pathology, horticultural crops and plant breeding. The 
Danish Heath Society has aided in the reclamation and foresta- 
tion of new lands. Economic research on co-operatives and mar- 
keting also contributed to the advancement of the country’s 
agriculture 

In France, a large number of research centres continued the 
practical example of Boussingault. The agricultural college at 
Grignon, founded in 1827, was long concerned with agronomical 
problems. The experiments of Ville, from 1848 to 1863, were 
made at Vincennes, near Paris. The Station Agronomique de 
l’Est, founded by Louis Grandeau at Nancy in 1868, emphasized 
soil investigations. The station at Montpellier studied the vine 
and its diseases and pests. The Institut Pasteur, although not an 
agricultural agency, conducted research in plant physiology and 
microbiology of great importance to agriculture. Soil bacteri- 
ology (q v.) began in France as the result of investigations by 
J. J. Schlosing (1824-1919) and Achille Muntz (1846-1917); 
other fields were opened up by M. P. E. Berthelot (1827-1907). 
The striking advances made by S. N. Vinogradsky (1856-1946), 
who introduced new concepts and more precise methods, made 
the subject a science. Although the agricultural stations and 
laboratories were long under the general direction of the ministry 
of agriculture, they were reorganized into a more comprehensive 
and centralized system under the institute of agricultural research 
in 1921 as an office of the ministry of agriculture. 

In Germany, an agricultural college was founded at Hohenheim 
in 1817, but the country had no permanent experiment centre 
until 1851, when the Economic Society of Leipzig started the 
station at Mochern in Saxony under Emil Wolff. Similar stations 
were soon opened, but the most rapid expansion came after the 
federation of the German States in 1871. Most of the stations 
were attached to universities and under close government con- 
trol; they also had certain responsibilities in the regulation of 
fertilizers,^ feeds and seeds. In 1888, an association of experi- 
ment stations was formed to secure uniformity in methods of 
investigation and inspection of articles. By the 20th century, the 
German stations had increased in number and size and had won 
world-wide recognition. Certain of them contributed to the 
enormous strides made in the output of synthetic nitrogenous 
compounds. Among the larger state institutions were those at 
Halle for animal nutrition, agricultural chemistry and micro- 
biology; at Bonn-Popplesdorf, Konigsberg and Landsberg, for 
soils, plant nutrition, animal husbandry and plant physiology; at 
Bremen and Landsberg for moor culture; at Breslau, Hohenheim 
and Gottingen for agricultural chemistry and bacteriology; and 
at Berlin and Leipzig (Mochern) for many fields of agricultural 
science. In addition, the nitrogen and potash syndicates and the 
superphosphate manufacturers maintained private research lab- 
oratories. 
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The Netherlands has several experiment staLions which have 
specialized on the country’s particular problems. The station at 
Wageningen begun m 1877, is the largest and is especially notable 
for the work of H M. Quanjer in plant pathology and D. J. 
Hissink m soils. The Netherlands has also won commendation 
for the admirable research work carried out at Buitenzorg in 
Java and elsewhere m the Netherlands Indies where scientists 
pioneered m the field of hill culture. 

* i USS1 > ^ ^ es ^ n ^ wn contributions to agricultural research are 
m the fields of soil science and plant breeding. The soils work 
was begun about 1870, under the leadership of V. V. Dokuchaiev 
(1846-1903), followed by N. M. Sibirtsev (1860-1900) and K D. 
Glinka (1867-1927) and others. In contrast with the scientists 
of western Europe, who analyzed specimens of soils in labora- 
tories, the Russians studied soils in the fields and then supple- 
mented their findings with laboratory data. They concluded that 
the character of the soil is largely dependent upon its geographi- 
cal position and climatic environment, and on this basis developed 
a system of soil classification. Although not widely known out- 
side of Russia until well into the 20th century, the Russian ideas 
greatly stimulated research in this field. In the work on plant 
breeding directed by N. I. Vavilov, emphasis was given to thor- 
ough exploration of ail parts of the world for varieties and breed- 
ing material of value and to extensive programs at numerous 
locations for studying introduced materials in detail and for large- 
scale hybridization and selection work. Agricultural research in 
Russia was completely reorganized after the revolution of 1917. 
The soviet union was reported in 193S to have had over 14,000 
scientists working at 90 agricultural research institutes, 367 ex- 
perimental stations and 507 experimental farms with numerous 
branches 


The history of the British colonies that became the United 
States is replete with instances of agricultural experimentation 
As in all new countries the colonists were obliged to determine 
by experimental plantings the crops that thrived in the respective 
localities, and the desirability of encouraging such experimenta- 
tion through aid from the imperial and local governments was 
early recognized. A number of distinguished leaders, including 
John Winthrop, Jr. (1606-1676), William Penn (1644-1718) and 
Jared Eliot (1685-1763) conducted agricultural experiments. 
John (1699-1777) and William Bartram (1739-1823) and Hum- 
phry Marshall (1722-1801) maintained botanical gardens near 
Philadelphia, Pa., and a public experimental garden was estab- 
lished at Savannah, Ga., in 1733. 

About 1760 George Washington began to study agricultural 
problems systematically and to make experiments to ascertain the 
best methods for his Mount Vernon estate and vicinity. Thomas 
Jefferson gave special attention to natural phenomena in relation 
to plant growth, introduced plants useful to American agriculture, 
and made Monticello a veritable .xpe-’". .1 farm. For about 

30 years, John Beale Bordley (1727-1804) conducted experi- 
ments on Wye Island near Maryland’s eastern shore, and John 
A. Binns (1761-1813) devoted two decades to experiments with 
gypsum in Loudoun county, Va. Beginning in 1785, the efforts 
of these men and others were facilitated by agricultural societies 
(q.v.), formed for the promotion of agriculture. Among the indi- 
viduals who made outstanding contributions was Edmund Ruffin 
(1794-1865), whose essay on calcareous manures has been de- 
scribed as the most thorough work on a special agricultural sub- 
ject ever published in English. The numerous geological and 
agricultural surveys during 1820-1857 laid a considerable founda- 
tion for the more intensive work of the experiment stations with 
soils and fertilizers in their relations to plant growth. 

Except for special projects, the first federal fund specifically 
authorized for agricultural purposes was the $1,000 voted the 
patent office in 1839 for collecting agricultural statistics, con- 
ducting agricultural investigations and distributing seeds. With 
this and later appropriations, an agricultural division in the pat- 
ent office served* as a federal clearinghouse for information on 
agricultural improvements during ‘he iS+o^and 1850s* After 
long agitation the federal department of agriculture which ulti- 
mately became the most extensive agricultural research agency in 


the world was created by congress and approved by Piesident 
Lincoln on May 15, 1S62. On July 2 of the same year, the bill 
providing for the establishment of a college of agriculture and 
mechanical arts m each of the states was signed Beginning in 
the 1840s steps were taken to establish institutions of research 
under private and then state auspices, but it remained for the 
Hatch Act of 1S87, augmented by the Adams Act of 1906 and 
the Purnell Act of 1925. to provide the federal aid that facili- 
tated the development of the national system of experiment sta- 
tions associated with the agricultural colleges in all the states 
and territories. To direct the relations between the federal de- 
partment and the stations, the office of experiment stations was 
established in 1S8S. Its publication, the Experiment Station 
Record . has provided abstracts of the reports on scientific re- 
search m the U S and foreign countries from 1SS9. 

By the end of the 19th century, discerning leaders throughout 
the world were becoming increasingly aware of economic and 
social problems relating to agriculture and farm living The agri- 
cultural colleges and the federal department had begun work in 
this field, and the findings of the Country Life commission ap- 
pointed by President Theodore Roosevelt served to focus atten- 
tion on the need of both study and action. In 1913, the federal 
department was authorized to study the marketing and distribu- 
tion of farm products. The needs of agnculture during World 
War I and economic repercussions afterward resulted ultimately 
in the department’s bureau of agricultural economics becoming 
one of the greatest agencies of research in the social sciences. 

Although the stations tended to specialize on the agricultural 
problems of the states where the> were located, leaving to the 
federal department the investigation of general scientific prin- 
ciples and subjects beyond local means, there was a growing 
recognition of the need of co-operative action on problems com- 
mon to several states after World War I. In 1935, the Bank- 
head- Jones act made special provision for the federal department 
to undertake scientific, technical and economic research into the 
laws and principles underlying basic problems of agnculture in 
its broadest ■wpc: 1 : Ir the 1920s more emphasis was given to 
discovery v : pert .Hon of new consuming outlets for farm 
products by the federal department and the stations. Improve- 
ments in the sugar industry, the production of casein and the 
revival of the naval stores industry in the south may be cited as 
examples. In 1933, a federal laboratory was established at Ames, 
la., to study the industrial uses of agricultural residues like straw, 
cornstalks, corncobs and hulls. Later a laboratory at Urbana, 111 , 
began to investigate the possible wider uses of soybeans. In 1938. 
congress authorized the federal department to extend this type 
of research upon a comprehensive scale by providing for regional 
laboratories which w’ere located at New Orleans, San Francisco 
Peoria, III, and Upper Darby, Pa. In 1910, the federal govern- 
ment began to develop what became a national agricultural re- 
search centre near Beltsviile, Md. By 1945, much of the labora- 
tory and field work of the scientific bureaus of the department of 
agriculture had been transferred there, and the centre comprised 
13,900 ac., 36 laboratory buildings, 31 greenhouses, 100 barns 
and storage buildings and 500 other buildings. 

The interchange of scientific data between the countries of the 
western hemisphere began in the 1840s, and the need was long 
felt for inter-American action to carry out research projects 
which require methodical study and joint action by both the gov- 
ernments and scientists. The first Inter-American Agricultural 
conference, held in Washington in 1930, recommended the estab- 
lishment of a Pan-American experiment station to serve this end, 
and after long negotiation and planning the Inter-American In- 
stitute of Agricultural Sciences was inaugurated at Turrialba, 
Costa Rica, in 1944. Its work was planned to fall in four broad 
departments* animal husbandry, plant industry and soils, agri- 
cultural engineering and economics and rural life. 
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AGRICULTURAL RZ^CLUTION, THE, a term indi- 
cating that period in history which witnessed the transition of 
English methods of farming from mediaeval to modern conditions. 
During the iSth century increasing knowledge and new inventions 
revolutionized both agriculture and stockbreeding. At the same 
time the rapid growth of enclosures vastly improved the conditions 
under which farming was carried on. But it increased the resources 
of the great landowner to the extinction of the yeoman farmer, 
and thus an essentially progressive movement in agriculture 
brought much misery in its train. The expenses incurred by the 
enclosure movement, the subsequent rise in the value of land, 
reductions in agricultural establishments, the protective system of 
the com laws, and the supplementing of wages from the rates 
(Speenhamlrnd system [q.v ] 1795) raised prices, lowered wages 
and depressed a large section of the agricultural population to 
the level of paupers. (C/. Industrial Revolution.) See also 
Agriculture: A General Survey; Commons; Corn Laws. 

AGRICULTURAL SOCIETIES AND SHOWS. In agri- 
cultural history there is scarcely a parallel to the enthusiasm that 
spread through Great Britain during the last quarter of the iSth 
century. Even George III contributed to Arthur Young’s Annals 
of Agriculture and became known as “Farmer George.” The poli- 
ticians, including Fox and Burke, the great landowners, such as 
the Duke of Bedford and Coke of Norfolk, shared in the zeal 
and were excited by farming topics and busy with farming experi- 
ments. One of the results was the organization of associations 
for the promotion of agriculture in many parts of the country. 
Among the earliest and most important were the Bath and West 
of England society (1777), the Highland society (1784) and the 
Smithfield club (1798). Another result was the founding of the 
board of agriculture by Pitt in 1793 with Sir John Sinclair as 
president and Young as secretary. 

A chief activity of many of these societies was the holding of 
an annual agricultural show. As a rural institution combining 
exhibit and amusement features it is now found in practically all 
countries of the western world. In Europe and Australia it is 
known as an agricultural show, while in the United States and 
Canada it is usually called a fair. Possibly the earliest local 
agricultural show was that of the Lancashire society in 1761. The 
first national show was held by the board of agriculture in 1821. 

The Royal Agricultural Society was founded in 1838 and 
received its charter in 1840. Its first show was held at Oxford in 
1839 under the presidency of Lord Spencer. The classes for 
cattle, sheep, horses and pigs were limited, but the names of 
many famous breeders appeared in the award sheet. Nineteen 
manufacturers were represented in the implement exhibit. Many 
had only one^ entry, but the display by Messrs. Ransomes was 
extensive. Prizes were also given for essays on agricultural sub- 
jects, for skill in plowing and for white and red wheat. From 
that day the scope of this annual show, as that of most others, 
has increased, and its form has been closely imitated in the 
British empire and foreign countries. Although Britain has be- 
come overwhelmingly industrial, its agricultural shows are supe- 
rior in magnitude and excellence to any in the world. 

The royal show has always been peripatetic, except in 1903, 
1904 and 1905, when it was taken to Park Royal, on the north 
of London, with disastrous financial results. The prevailing prin- 
ciple in the selection, of sites is to alternate populous districts 
with rural centres. Except when the weather has been unfavour- 
able, the receipts from the first usually enable the society to 
bear the losses sustained m the second. 


Several of the local shows are comparable with the royal shows, 
though smaller and of shorter duration. A similar variety of ex- 
hibit is seen in the shows of the Highland society, the Bath and 
West of England society, the “Royal Counties” and the “Three 
Counties” in the Welsh national, and in many of the larger 
county show r s. Many of these, as well as the royal, have at- 
tracted large numbers M foreign buyers, especially from South 
America. 

Most of these shows and the societies that sponsored them 
progressed, with some oscillations, until the depression years fol- 
lowing World War I when it became apparent that they were too 
numerous and elaborate. Although such shows as those of the 
Suffolk, Lincolnshire and Cornish societies continued prosperous 
in the 1920s, a movement for the merger of local and county 
shows began. Yet the breed associations, more in Britain than in 
other countries, are the backbone of the shows and give no sign 
of decline. 

The great additions to the scope of the shows in the 20th cen- 
tury were made not only with the idea of promoting agricultural 
science but to draw larger attendance and so provide funds for 
the proper objects of the societies. The royal show, which con- 
tinues for five days, may occupy as much space as 100 ac., and 
the machinery, much of it in operation, is alone a great feature 
Besides almost all breeds of livestock and poultry, there are ex- 
hibits devoted to flowers and forestry, sections on education and 
science, and displays of rural crafts and the work of the women’s 
institutes. A dairy is seen in action several times a day. Lectures 
and demonstrations of many sorts are given at intervals, and 
every afternoon, except on the opening day when most of the 
judging is done; horse jumping and harness competitions draw 
large crowds. 

The fat-stock shows, held in November and December, and the 
dairy show, held in London in October, have flourished under 
urban conditions. As dairying took the lead over com growing 
in British farming following World War I, the annual dairy show 
became a remarkable epitome of the science of dairying and of 
the quality of the dairy breeds. Of the winter fat-stock shows 
the three attracting the best entries are held at Norwich, Birming- 
ham and the Agricultural hall at Islington in north London. From 
the first the Smithfield club has always emphasized the supply 
and breeding of meat in its London show. 

The Countries of the European Continent also have vast 
agricultural shows. Among the more important are the Cooccurs 
General Agricole de Paris, the East Prussian Agricultural ex- 
hibition, the International Exhibition of the Cheese Industry and 
Trade of Italy and the General Association of Breeders National 
shew in Spam. 

Agricultural Societies in the United States were long an 
important means by which farmers effected mutual help and 
gained knowledge needed in solving technical problems. There is 
evidence of several ephemeral organizations of this sort during 
the late colonial period, but the two oldest of those still function- 
ing (1946), namely the Philadelphia and the South Carolina so- 
cieties for promoting agriculture, were founded in 1785. The 
Columbian Agricultural society, which aspired to national leader- 
ship, was begun at Georgetown, D.C., in 1809. These societies, 
together with other local and state groups modelled on them, 
were pioneers in agricultural education. They provided the public 
with accounts of the best agricultural practices abroad and the 
results of experiments conducted by their own members. Several 
of them endowed professorships in natural history, chemistry 
and agriculture. For the most part their membership consisted of 
men primarily concerned with public affairs rather than dirt 
farmers. 

The incorporation of the Berkshire (Mass.) Agricultural so- 
ciety in 1 81 1 marked the beginning of a new trend. Its founder, 
Elkanah Watson, was convinced that the societies should be or- 
ganized by counties and on a more democratic basis. His success 
in developing the fair as the main educational medium for agri- 
cultural societies led to an organizational movement that was 
practically nation-wide. The allotment of state funds to county 
societies was an important factor in their rapid expansion, begin- 
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ning with New Hcmpshhe in 1817. With the discontinuance of 
state aid, the \crrbc~ cf societies declined, but there was a re- 
vival of interest in them in the 1830s. 

Following an abortive attempt to effect a national association 
in the early 1840s, the United States Agricultural society was 
organized in 1852 by representatives of 23 states and territories 
to co-ordinate the work of county as well as state groups. Its 
membership included farmers as well as men prominent m politi- 
cal life. It held annual sessions and sponsored exhibitions and 
field trials. It was influential in securing the establishment of the 
United States department of agriculture. 

The nature of the problems confronting the farmers after the 
Civil War resulted In new types of societies. A series of farmer 
organizations turned to political action as a main means of im- 
proving the agricultural situation ( see Agricultural Organiza- 
tion). Simultaneously, with specialization in farming, societies 
began to be organized according to the crops or livestock raised. 
The oldest horticultural society was started in 1829, and several 
states authorized boards of horticulture relatively early. It was 
not, however, until after 1875 that the interest m pure-bred live- 
stock resulted in the organization of numerous breed associations 
that maintained registries and otherwise promoted their respec- 
tive breeds. Similar organizations appeared for the various field 
crops, vegetables, fruits and nuts. With the progress of agricul- 
tural education and the sciences pertaining to agriculture, the 
technical specialists formed the American Society of Agronomy, 
the American Farm Economic association and similar professional 
organizations. 

With the 20th century, county societies as visualized by Wat- 
son disappeared or limited their activities to the annual fairs. 
Even the state societies lost most of their former influence. Their 
place in the field of education was taken by boys’ and girls’ clubs, 
the county farm bureaus and similar units of the Grange and the 
Farmers union, and by local clubs devoted to community de- 
velopment. -1 £ 

Agricultural Fairs and exhibitions were an integral part ox 
U.S. rural life for more than a century and played an important 
part in the progress of agriculture. The first fair is usually 
credited to Washington, D.C., where a series of three was begun 
in 1804. Although combined with sales, premiums appear to 
have been offered. After a brief lapse, the Columbian Agricul- 
tural society held a series of five fairs in Georgetown, D.C., be- 
ginning in 1810. It remained, however, for Elkanah Watson, a 
wealthy business man who had retired to Pittsfield, Mass., for 
“rural felicity/’ to demonstrate and sell the values of fairs as a 
distinctive educational institution in the U.S. In 1807 he ex- 
hibited two Merino sheep on the village green, and three years 
later he induced Ms neighbours to form a society, pledged to hold 
an annual fair. Thus the Berkshire Agricultural society became 
the first permanent fair association in the United States. 

The movement for county agricultural societies and fairs spread 
fairly rapidly, and Watson was active in assisting in their organi- 
zation. In 1819 the New York legislature appropriated $20,000 
for two years for the county fairs of that state, and after a few 
years other states generally provided modest subsidies for their 

^The fairs prior to 1870 were primitive and crude. Those held 
by^county 5 societies usually k««d t.o day. and those by sates 
three days. Few of the fairgrounds were more than ioac.m ex- 
tent and us uall y not more than i or 2 ac. State fairs were ro 
. t j frnm ritv to city Inadecmate transportation was a draw- 
htk Fo/instance lowWrer on a navigable river often dictated 
failure The inadequacy of funds was also a dominating factor. 
?he imrums were modest, and the highest awards were 1 usually 
certificates of membership in the so.-<cty. Agricultural books and 
subscriptions to agricultural periodicals were also given as awards. 
In man y lines the exhibits were meager and poorly classified, and 
the^Sng was done by impromptu committees. Plowing matches 
were he? but amusement features were 

ItaEm’LiLoln’s address before tie W.scoos.n State fair at 


Milwaukee in 1859 may well have helped win him the presidency. 

The Civil War had an unsettling effect on the fairs.^lhe grounds 
were usually used as places for assembling and chartering droops 
and the Indian uprisings and invasions were disturbing, tut years 
following 1870, however, brought revival and change. ^The coun- 
try was experiencing a vast expansion of agricultural pm ■ 
Class-conscious farmer organizations sprang into being. I he iana- 
grani colleges became the established medium of agncultura e u 
cation, and the work of the federal department of agncu ure 

was extended. . £ f • 

In consequence, the main educational^ functions of the 
came to be carried out in co-operation with the colleges and the 
farmers’ institutes. The lectures and evening sessions were dis- 
continued. The depressions and the competition of the world ex- 
positions cut the attendance. The amusement features came to 
the fore. Horse racing, velocipedestnanism, balloon^ ascensions 
and eventually auto races became major attractions. Circus stunts 
and spectacles such as locomotive collisions were added. JNig 
shows featuring pyrotechnics were popular. Many of the fairs 
were extended to cover a week or more. The problem of what to 
emphasize on Sundays was solved by including sermons and 

musical concerts. . . , , 

After 1910 there was a revival of interest m the educational 
features of the fairs. Boys’ and girls’ dub work and farm bureau 
activities contributed immeasurably to this end. Judging con- 
tests, home economics, visual instruction, health clinics, agri- 
cultural engineering demonstrations and pageants received con- 
siderable attention. Many of the larger associations systematized 
their organization and hired expert managers. Including regional, 
state, district, county, community, township, school and street 
fairs, the number is around 3,000, and the range in character of 
exhibits, time and location is large. 

The first great show of more than local importance, known as 
the American Fat-Stock show, was established in 1878 by the 
Illinois state board of agriculture and was held annually in Chi- 
cago from that time until 1897. It was the outgrowth of the 
desire of a number of stock breeders and feeders,^ as well as men 
interested in horses and swine, to stage a show in keeping with 
the progress of the purebred livestock industry. The show was 
patterned after the famous Smithfield Club show :n England and 
flourished for many years until political influence and inadequate 
support caused its failure in 1897. Three years later, the present 
International Live Stock exposition was organized. It held its 
first show in Dec. 1900, at ike Ur.. on Stock Yards in Chicago. It 
was founded largely through the efforts of a group of admirers 
of purebred animals which included such famous leaders as Robert 
B. Ogilvie, Mortimer Levering, William E. Skinner, Alvin H. 
Sanders, John Clay and John A. Spoor. Profiting by the experi- 
ence of the old Fat-Stock show, the new organization laid plans 
for a great educational institution free from political favoritism. 
Following closely the ideals of the founders, succeeding directors 
have made the International the leading exponent of great 
movement for the improvement of livestock and crops in the 
U.S. The International has been held annually in Chicago ever 
since its organization, except in 1914 and 1915* when it was 
omitted because of the presence of foot-and-mouth disease in 
the United States. Staged usually during the last week in Novem- 
ber and the first few days in December, a time when all other 
fairs and shows have been completed, the International draws 
the year’s prize-winning draft hordes, bcei cattle, swine, sheep, 
grain and hay exhibits from the United States and Canada. The 
organization owns its own grounds, covering 500 paved acres. 
Joined to the many barns and other buildings housing the show 
stock is the amphitheatre, seating 12,000 visitors and enclosing a 
tanbark arena 238 ft. long. There the finest livestock in North 
and South America are paraded before the eyes of leading judges 
of North and South America and Great Britain.^ Carlots of fat 
stock and individual dressed carcasses are exhibited. ^ Standards 
have been set by this show. Year by year this institution has ex- 
panded until all major phases of U.S. agriculture are embraced 
within its scope. While the display of breeding and fat livestock 
is still the cornerstone of the exposition, many educational and 



TT 


AGRICULTURAL SOCIETIES AND SHOWS 


392 

entertainment features have been added from time to time. The 
evening horse shows, including ponies, hunters and jumpers, saddle 
and light harness horses, have won world fame fox the quality of 
the entries. The various state colleges have long been exhibitors 
of some of the finest livestock in all classes and the annual live- 
stock judging contest for agricultural college students is of far- 
reaching importance as an educational feature. Within the last 
decade 1,000 or more farm boys and girls have attended the 
International annually as a reward for achievement in dub work 
in agriculture and homemaking. Classes for baby beeves and 
lambs raised and fitted for show by these young farmers have 
formed one of the new and important attractions, and the live- 
stock judging contest, open to champion junior judging teams 
from every state, is another innovation. Interest in feeding, fit- 
ting and showing livestock is encouraged by a large class of 
awards for herdsmen, caretakers and other helpers. 

While the International is the livestock classic of the year, there 
are other shows of great importance to the regions in which they 
are held. The exhibits at such shows are often on a par with 
those at the International, although they draw from a much more 
limited territory. Such shows as the American Royal Live Stock 
show held annually at Kansas City, Mo., the Pacific International 
Live Stock exposition at Portland, Ore., the Southwest Exposition 
and Fat Stock show at Ft. Worth, Tex. and the National Western 
Stock show at Denver, Colo , are important shows held prior to 
the International. From these it draws many of the winning 
animals. The great show of the east is the Eastern States expo- 
sition held annually at Springfield, Mass., from its organization 
in 1916. Dairy cattle are the big feature of this show, although 
there are always excellent classes of all breeds of beef cattle, 
sheep, swine, light horses, hunters, jumpers and ponies. 

The National Dairy show is primarily a show for the advance- 
ment of the dairy industry, although some classes are held for 
horses. Its livestock exhibit consists of 1,000 or more of the 
finest dairy cattle of all breeds in the U S. It is by no means 
limited to the livestock end of the industry. Machinery and 
equipment for the creamery, the distributing plant and every 
other phase of dairy manufacture, form a large part of the at- 
traction and add to the educational value of the show. The show 
was first held in 1906 in the Chicago Coliseum. The success of 
this first venture resulted in the organization of the National 
Dairy association and the continued success of the show there- 
after. It is a much travelled show, having been held in Chicago, 
III; Columbus, 0 .; Springfield, Mass.; Milwaukee, Wis. ; Detroit, 
Mich.; Indianapolis, Ind. ; St, Paul, Minn.; and Memphis, Tenn. 
Another important dairy show is the Dairy Cattle congress held 
annually at Waterloo, la. The National Swine show is the lead- 
ing show in the world of breeding swine and is devoted exclusively 
to this branch of the livestock industry. While in point of num- 
bers it is often exceeded by some of the larger state fairs, no other 
swine show draws so many champions of the various breeds from 
all parts of the continent. It was organized by the National 
Swine Growers" association primarily as a breed-promotion in- 
stitution, holding its first show in 1916 at Omaha, Neb. It has 
also travelled, having at different times been held in Cedar Rapids, 
la., and Des Moines, la. In 1921 it moved to Peoria, 111 ., where 
the association now owns its buildings and grounds. 

Poultry shows have been held in the United States for more 
than 50 years. Thousands of shows of varying sizes are held 
annually, small towns and communities having their local shows 
and many state fairs having poultry exhibits also. Large state 
shows are held later in the season and are followed by regional 
or international shows. The leading poultry show is the Madison 
Square Garden Poultry Show at New York city, where it has been 
a regular event from 1S70. Thousands of birds are exhibited in 
individual cages designed to show them to advantage. Pigeons, 
bantams and every other variety and breed of feathered domestic 
fowl are included. The Boston show was the first large poultry 
show m the U.S., having been started in 1865. It is well balanced 
arid in some respects is better than the Madison Square Garden 
show. Other poultry shows of nation-wide interest are held in 
various cities. 


There is scarcely a branch of the agricultural industry that 
does not have some show of more or less national scope. Special 
shows are held by rabbit breeders and fanciers, by kennel clubs 
and by organizations interested in bees and in songbirds. ^ There 
are shows exclusively for horses of certain breeds, for fruits and 
vegetables and for flowers. The Society of American Florists and 
Ornamental Horticulturists holds the National Flower show at a 
different place each year. The International Flower show is held 
annually in the Grand Central palace, New York city The 
American Orchid society holds a large show, usually every other 
year, at Madison Square Garden. Countless other flower societies 
exhibit their new products in various local and regional shows. 
Obviously all these exhibits are of immense value to specialists 
as well as amateur breeders and growers in making progress in 
their profession. 

Canada. — Approximately 500 fairs are held annually in Can- 
ada, most of them being provincial or local Probably the first 
was at Niagara-on-the-Lake (then Newark, Ont ) in 1798 The 
most important is the Canadian National exhibition at Toronto. 
Held usually in September, it includes practically every branch 
of agriculture and allied industries and emphasizes educational 
features. 

Another fair of note is the Royal Agricultural Winter fair, 
patterned after the Royal Agricultural society’s show in England. 
It was first held in 1922 on the grounds of the Canadian National 
and grew rapidly. This annual show is usually in December and 
is limited to livestock, grain, hay and other farm products. Its 
entries are drawn from Canada, the United States and other 
countries. 

Other agricultural fairs of note are the Central Canada exhibi- 
tion at Ottawa, the Calgary Exhibition and Stampede, the Old 
Winter fair at Guelph, the Provincial exhibition at New West- 
minster, the Quebec Provincial exposition, the Provincial exhibi- 
tion at Regina and the Great Eastern exhibition at Sherbrooke 

South America holds many local or regional fairs and exposi- 
tions every autumn, but the principal one is the Argentinian Expo- 
sition National de Ga?iaderta, usually called the Palermo show. 
This exposition ranks with the leading livestock shows of the 
world. It was inaugurated in 1875, with but 18 head of horned 
cattle by the Argentine Rural society (founded in 1866). Its early 
progress was irregular and in some years no shows were held be- 
cause of financial and other difficulties. With the growth of the 
livestock industry in Argentina and other South American coun- 
tries it finally became established and is now held annually in the 
autumn at Buenos Aires, where the society owns grounds and 
buildings near the fashionable Palermo suburb. The Palermo show 
is principally a beef-cattle show. There are often from 1,000 to 
1.S00 head of Shorthorn bulls in the show rings. The Shorthorn 
classification is perhaps the most elaborate show-ring exhibit to be 
found in any livestock show in the world, there being as many as 
29 classes, in which the animals range from junior yearlings to 
3-year-olds. The great number of classes is due to the separation 
of the animals into groups differing in age by from 15 to 30 days, 
whereas in other countries most show classes are from 4 to 8 
months apart in age. Another unique feature is the compulsory 
auction of practically all animals exhibited, the purchaser paying a 
selling commission of 6%. The commission rate is doubled if the 
owner buys back his own exhibit. The auctioning of the grand 
champion bull is the outstanding attraction and has become an 
event in the social season. A week or ten days is often required 
to complete the auction after the closing of the show. Besides 
Shorthorns, other breeds are shown in great numbers and in good 
quality, as are horses of both light and draft breeds, sheep, swine, 
poultry and other agricultural exhibits. Dairy cattle are also an 
important feature of interest. The exhibition grounds are beautiful 
and in perfect condition and the buildings are elaborately designed 
and well-arranged around the show rings to permit all judging to 
be done in the open. 

Two other important livestock shows in South America, both 
of which are held in Uruguay, are the National Live Stock and 
Poultry exposition at Montevideo, and the Live Stock and Poul- 
try exposition at Salto. 
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The exposition at Montevideo is under the management of the 
Rural Society of Uruguay and is largely a cattle show, but there 
are usually good classes of sheep, swine, dairy cattle and horses. 
The Salto show is principally a cattle show, the Hereford breed 
predominating. 
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AGRICULTURAL STATISTICS. Agricultural statistics 
have a vital, basic significance in a nation’s social and economic 
welfare. The practical use of statistics of production, supplies 
and movements of the products of agriculture has been highly 
developed by business and governments. The world-wide de- 
pression of the early 1930s, and the ensuing increased activity of 
governments in aiding or controlling agricultural production and 
marketing added impetus to the further development and use of 
agricultural statistics War emphasizes still further the funda- 
mental national importance of maintaining adequate sources of 
information on agricultural resources, potentialities and deficien- 
cies. 

The regular systematic collection of statistics relating to agri- 
culture began early in the 19th century. Annual estimates of agri- 
cultural production were begun in France in 1815. In the United 
States, agricultural census taking began in 1840, and annual esti- 
mates of production in 1866. 

In England it might be claimed that the first agricultural statis- 
tics were those collected in the nth century in Domesday Book, 
which included a record of the use of all land then under cultiva- 
tion. Gregory King estimated the use of land and the pro J a:f:cr. 
of England at the end of the 17th century. But it v. as ul..‘ 
in the 19th century that the state undertook, as an ordinary func- 
tion of administration, the annual collection of statistical informa- 
tion about agriculture. In the early part of the 19th century 
spasmodic attempts were made from time to time in different 
parts of the country to collect agricultural statistics. In 1S55 a 
committee of the house of lords reported in favour of uniform 
and compulsory returns and in 1S64 a resolution was passed by 
the house of commons demanding the immediate establishment of 
a national system of agricultural statistics. No legislation was 
passed but the board of trade gave effect to the wish of parliament 
and established a system of annual returns from every occupier 
of agricultural land of the acreage of crops and number of live- 
stock on each holding. The returns were first obtained in 1866, 
and in 1884 they were supplemented by the collection of esti- 
mates of the year’s yield of the principal crops. The responsi- 
bility for the collection of all agncuitural statistics was trans- 
ferred from the board of trade to the board of agriculture soon 
after its establishment in 1889. 

The most systematic attempt to provide agricultural statistics 
by private enterprise was that made by Lawes and Gilbert in their 
calculations of the production and consumption of wheat in the 
British Isles. These were started in 1852 and continued annually 
until official estimates of the yield of wheat and other crops were 

begun 32 years later. _ . . , , 

In many countries the field of agricultural statistics has been 
extended to include the collection of price data, estimating cost 
and income, and securing data relating to the occupiers of and 
the conditions of living on the land. 

The International Statistical institute and the International In- 
stitute of Agriculture have been influential in extending the sys- 
tematic collection of statistics relating to agriculture m many 
countries in recent years. About 1930 an effort was made to en- 
courage countries which had not developed systematic census 
taking, to take a census which could be co-ordinated with the 
censuses of other countries so as to obtain a more complete world- 


wide coverage of agricultural production. The most significant de- 
velopment in agricultural statistics in recent years is the use of 
current and historical data relating to prices, supplies and eco- 
nomic conditions affecting the demand for agricultural products, 
to forecast or estimate probable prices m the market or the in- 
come from the products of the year. Such analyses are being 
used extensively m the U S. and to some extent in other countries 
as a basis for formulating programs and policies relating to agri- 
culture. 

Systems of Collection. — Most of the larger nations, and many 
private business groups, maintain trained organizations and well 
developed methods for gathering agricultural statistics In the 
U S., the department of agncultuie issues comprehensive regular, 
periodic and special reports that are accepted by business gen- 
erally as authoritative. The department's monthly forecasts and 
reports on crops and markets are awaited by all major lines of 
business and are quite a material factor m determining business 
activities. These statistical reports are gathered and compiled by 
a trained staff. In addition the department maintains specialized 
services throughout the country, such as those of gram inspectors 
at 135 shipping points and meat inspectors at packing centres 
The quinquennial census also provides comprehensive data and 
serves as a valuable test-check. 

There are a number of private agencies that supply agricultural 
statistics which are accepted as authoritative These usually relate 
each to a specific commodity such as cotton, wheat, sugar, etc 
Outstanding among such statistical organizations is BroomhaH’s, 
Liverpool, whose forecasts and reports on gram are standard mar- 
ket information throughout the world. The New York Cotton 
Exchange, and other large commodity markets maintain perma- 
nent statistical organizations to supply information on production 
and distribution. 

Statistics of World Agriculture. — Nearly all countries have 
been signatories to the International Institute of Agriculture, 
Rome, which supplies regular monthly and annual reports and 
special studies on the major crops, livestock and livestock prod- 
ucts of the entire world, excepting chiefly U S.S R and China, for 
which information is fragmentary. The Institute issues a monthly 
International Review of Agriculture , which contains official re- 
ports on conditions of agricultural production in nearly all coun- 
tries, forecasts of crop yields and size of harvests. The Institute’s 
Yearbook of Agricultural Statistics is an annual summary of 
world agricultural production and, like its monthly reports, is 
printed in English and French. 

The average annual production (1935-39) of four principal 
cereal crops in major producing areas was as follows, the figures 
representing millions of bushels . — 



Wheat 

Rye 

Barley 

Oats 

v USSR) 

1,626 

Sq8 

719 

2*745 


1,086 

54 

33 i 

2*33 4 


143 


121 

22 

Ar ~ USSR) 

1,442 


768 i 


V it? 1 - . 

281 

rot 

28 

6xt 

Oceania 

177 

0 2 

13 

27 


*U -*:vf mty South Africa only 
'Argrumu onh 

4 Argentina, uule and Uruguay only 


Statistics of farm livestock are less complete than those of 
crops and are in many countries collected infrequently at irregular 
intervals. The following table shows approximately the world’s 
totals of the principal meat animals in comparison with the 
human populations of the six great world areas, in thousands. 



Population* 

Cattlef 

Sheep! 

Hogs! 

CIA vplUS? F ‘ 

308,287 

110,200 

129,200 

81,200 

^ v .e* k\ - . 

170,467 

48,500 

79,OSo 

23,900 

Xorj,! tv 0 if.,! 

182,409 

96,600 

59*700 

61,300 

S \v-u. 

91,192 

105,600 

101,000 

31,200 


1,108,634 

283,000 

139,500 

80,900 

Africa . 

158,408 j 

61,100 

100,600 

3,300 

Oceania 

10,610 

18,000 

143,900 

2,100 


*Tnt<v' r ‘ Institute of Agriculture, 103S figures 

tRav.rts of U ? Department of Agriculture, Office of Foreign Agricultural Relations, 
averages lor 19^6-40 
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Unfortunately no statistics of any reliability are available for 
China (pre-eminently an agricultural country). The annual value 
of pigs reared in China must be enormous and cattle and horses 
are everywhere in evidence; but the unsettled state of the coun- 
try has made records difficult to obtain. 

The distribution of the animals and their relative importance 
as indicated by their density are shown in the following table.— 


Country 

Number of livestock per 1.000 hectares 4 * i 

Horses 

Cattle 

Sheep 

Pigs 

United States 

T 4 0 

85 8 

684 

57 4 

United Kingdom 

45 6 

363 6 

1,091 3 

181 7 

Canada 

3 1 

9 s 

3 8 

3 9 

Germany! 

73 0 

435 6 

99 7 

$06 6 

France 

48 9 

286 8 

181 4 

129 2 

Italy 

25 5 

247 3 

305 3 

94 8 


* i hectare =2 4- . ■ - ~ ' >- f C“ do not include Austria or the Sudeten; 

do include Saar. 'I * l- « - - - c 1938 


Statistics of British Agriculture. — For many years statistics 
of British agriculture were collected by the Board of Agriculture 
for Great Britain and the Department of Agriculture for Ireland. 
In 1912 the Board of Agriculture for Scotland was established 
and took over the collection of statistics in that country. When 
Ireland was divided, separate departments were set up for North- 
ern Ireland and Eire so that there were then four departments 
responsible for the agricultural statistics of the British Isles. 

Dur.ng World War II food production was greatly expanded as 
indicated by the following figures of acreage and production : 


Crop 

Acres (thousands) 

Production (million bu ) 

1939 

1944 

1939 

1944 

Wheat 

1,766 

3,220 

61 4 

*17.2 

Barley .... 

1,013 

1,973 

41.6 

81 8 

Oats 

2,427 

3,656 

140 2 

206.7 

Potatoes 

704 

1,421 | 

194 7 

368.1 


The numbers of farm livestock, including poultry, in the United 
Kingdom in 1944 were as follows: Horses and colts, 918,000; 
cattle and calves, 9,501,000; sheep and lambs, 20,108,000; pigs, 
1,867,000; chickens, 50,301,000; ducks, 3,004,000; geese, 905,000: 
turkeys, 995,000. 

Particulars of other crops, and statistics relating to agricultural 
output which are not included in the annual returns are obtained 
from time to time in connection with the census of production 
(see Agriculture, Census op). 

Statistics of Agriculture in the U.S. — The averages (1934— 
43) of the annual estimates of the area and production of some 
of the principal crops in the U.S. are presented as follows : 



Acres harvested (millions) 

Production (million bu ) 

Wheat 

53-8 

789 1 bu 

Com 

91 2 

2,433 * bu. 

Barley 

12 0 

273 S bu. 

Oats 

35 8 

1,068 4 bu. 

Cotton . ... 

25 6 

12.3 bales 

Tobacco . 

1.$ 

1,392 0 lbs. 

Potatoes . 

30 

375-1 bu 


The crop areas seeded and harvested in the United States vary 
considerably from year to year. The area of wheat harvested is 
in many years considerably less than the area seeded because of 
heavy winter freezes, droughts and diseases. The acreage losses 
from the seedings of the other crops are as a rule small. The 
estimates given above represent the areas harvested. The 10-year 
averages are presented as a better indication of areas and yields 
than the estimates of any one year which may be affected signi- 
ficantly by droughts or other conditions causing considerable 
changes in either the area harvested or the outturn of the crop. 

In recent years the department of agriculture has extended its 
estimating service to include intentions to plant crops. The data 
are collected in advance of seeding so that each individual farmer 
may have some information as to what farmers generally are 
planning to do for the forthcoming season. These data are useful 
m determining the marketing policies of both private and co- 
operative distributors. They are used by the federal government 
also in. determining production and marketing policies. Averages 


of the annual estimates for the 10 years (x935“44) the^ num- 
bers of the most important species of livestock on farms in the 
U.S. are: horses and mules, 14,729,000; dairy cattle, 25,656,000; 
all other cattle, 45,381,000, sheep, 52,768,000; hogs, 55,300,000, 
chickens, 447,889,000 

The numbers of animals in the U.S. vary considerably^ from 
year to year and in cycles of years. The production of hogs in the 
U S. is such an important factor in the agricultural economy of 
the country that an elaborate statistical service has been devel- 
oped for this industry. In addition to estimating the number on 
farms as of January 1, the department of agriculture estimates in 
June and December of each year the number of pigs farrowed 
and the number of sows bred or to be bred. These estimates of 
breeding and farrowing are designed to provide a basis for esti- 
mating the number of hogs likely to be marketed and the pork 
production in the season ahead. Reports from slaughter estab- 
lishments provide a basis for estimating the actual production of 
pork. The dairy and beef-producing industries of the U.S. are 
likewise important, but the changes in the numbers of cattle on 
farms are less variable from year to year and have longer produc- 
tion cycles which can be anticipated to a considerable extent from 
supplies of feedstuffs and the relation between prices of feedstuffs 
and of the animal products. 
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Estimates of income have been developed as measures of the 
buying power of farmers, as indications of how economic condi- 
tions generally affect fanners. Also, the relative importance of 
the several agricultural enterprises of the country is best indicated 
by the estimates of income received from these enterprises. 

The average income received from principal farm products in 
the five years (1940-44) follows, in millions of dollars: — dairy 
products, 2,305; cattle and calves, 2,116; cotton, 1,147; hogs, 
2,013; chickens and eggs, 1,509; wheat, 765; tobacco, 459; sheep, 
lambs and wool, 414; com (maize), 479; potatoes, 159. 

The importance of com (or maize) and other feedstuffs is, of 
course, not indicated by estimates of income received directly 
from those crops. The production of such crops comes to market 
mostly as livestock products. Consequently, the variations in 
prices of feedstuffs have little significance in the income of the 
country. They are an indication of the relation of supplies of 
feedstuffs to the demand for them and affect costs of production 
as between the farmer who raises the feedstuffs to sell and the 
farmer who buys them for feeding. 

The effects of recovery and of World War II on the agricultural 
economy are reflected in the annual estimates of cash income 
from marketings of farm products. Annual estimates 1 for the 
years 1932-44 follow, in millions of dollars: 1932, 4,743; 1933, 
S,3i4; 1934, 6,334; 1935, 7,o86; 1936, 8,367; 1937, 8,850; 1938, 
7,686; 1939, 7,877; 1940, 8,343; 1941, 11,157; i942 s 15,316; 
*943, *9,34o; 1944, 20,228. 

The receipts from the sale of farm products are estimated cur- 
rently for each month, on the basis of prices reported as received 
by farmers and estimates of marketings by states as well as for 

1 These estimates do not include government payments* nor the value of products con- 
sumed on the larm where produced 








the country as a whole. The expenditures for production annually 
are a.so estimated to provide a basis for determining annual net 

ret “ r “-l (E- J. Wg.; 0 . C. S.; R. H. R ) 

— ■-''--•/..URAL WAGES. The payment of wages for 
a ^ r Jj ^ Uia, T a ^ 0UI ; * n England began with the disappearance of 
serfdom. The coming of the Black Death or plague in the middle 
of the 1401 century hastened the growth of the wage system and 
stimulated a rise in wages. The Statute of Labourers was enacted 
m part to check this rise. The change to the wage system came 
much later in^eastern Durope. Even today most of the wages are 
paid in kind in some regions. The money wage system was cor- 
ned into all of the English colonies, in many places in combina- 
tion with a system of indentured servants and with slavery. When 
slavery was abolished in the United States, a ivage system would 
seem logically to have followed. The Negroes, however, were not 
yet read> for this step and presently most of them were working 
under a cropper system in which they lived on plantations in cot- 
tages furnished by the owner, used equipment furnished by the 
owner, and received their compensation in the form of a share of 
the crop. Those familiar with this system still look upon it as 
more nearly a wage relationship than a landlord-tenant relation- 
ship. 

A major complication in measuring wage-rate changes is that 
in all countries a good part of the actual compensation of the 
farm worker is in the form of board and lodging, in the case of 
single men, and of food and fuel for the use of the family and the 
use of a dwelling, in the case of manied workers, plus perhaps 
the right to use a plot of land or to keep some livestock on the 
employer’s land. In central Europe these allowances are known 
by the term deputat; in the United States as perquisites. Where 
wages are regulated, official valuations may be placed upon these 
extras; otherwise the wage-reporting agency must make a rough 
estimate of their value. The basis of valuation is invariably what 
these allowances are worth in the immediate neighbourhood 
Commonly they would cost very much more if they were being 
purchased by an industrial worker in the city. The listing of 
■wages is also involved by the fact that the period of hiring may 
be the whole year, the summer or winter half-year, a few months 
during the spring and early summer, or from day to day. The 
day labourers may be casuals hired for a few days now and then 
or workers hired regularly by the day for a considerable period 
The most numerous in the first group are the piece-rate w orkers, 
w r ho help especially with harvesting. The year-round rates re- 


century 10 465. by 1775, but in s.erms of wheat this represented 
an actual decline from iz6£ to 71 A This is the reason for Thor- 
old Roger’s statement in Ms Six Centuries of Work and Wages 
that the 15th century was l< the golden age of the English la- 
bourer.” By the end of the 19th century the purchasing power of 
wages for wheat had returned only to the 15th century level. All 
through the 16th to the early 19th century, weekly wages in 
wheat remained around 7 x£ lo 91A The movement ^ from then 
until World War I was roughly the same as in the United States. 
In 1914, a week’s farm work in Great Britain bought 4.2 bu. of 
wheat. Money wages had advanced 24% from 1900 10^1914, but 
real wages 15%. Wages rose less than the cost of living during 
the war, and the Agricultural Wages' board in 1920 set wages at 
levels from 42 s. to 565. in the various counties. The passage of 
the Repeal Act of 1921, following the sharp break in prices, wiped 
out this board, and the wages and voluntary conciliation commit- 
tees set up in its plan were not very effective. Wages fell to 285, 
by 1924, compaied with i8s\ in 1914. This meant a decline of 
12% in 'real wages. The new boards set up under the Agricultural 
Wages Act of 1924 had raised wages 3^5. by X931 while the cost 
of living was declining. Real wages as a result rose one-fifth in 
this period. 

For the years after 1928, much more adequate data were as- 
sembled by the International Labour office, and published first, 
for 27 countries, in the International Labour Review for Nov. 
and Dec. 1934. The latest release, in the Yearbook of Labour 
Statistics , 1045-46, extends this series through 1937 for 21 coun- 
tries, through 1942 for 17, through 1945 for 12 and into 1946 for 
7. Money wages declined in all these countries except Chile in 
the big depression of 1930-35, but by varying amounts. The low- 
est year was 1933 in the aggregate, but ranged from 1931 in Japan 
to 1937 in India. In five countries, including the United States 
and Canada, the break was around one-ha]f; in Australia, New 
Zealand, Japan, India and Italy, around 30%; and in. the western 
European countries, between 4% and 11%. All but three in this 
last group either had agricultural wage boards or were supporting 
farm prices with heavy import duties and the like. 

In the period leading up to World War II, farm wages generally 
rose. The gains were smallest, around a fifth or less, in the ex- 
porting countries, like the United States, Canada and Australia, 
and most in the countries of western and central Europe, from 
30% to 50%. The severity of the continuing unemployment to 
1935 was no doubt also a factor, and presently in Europe, the 


ported are commonly for more experienced workers carrying 
more responsibility. Many of them are part-managers of the 
farm enterprise, perhaps in some such capacity as herdsman or 
shepherd. The farm servant in Great Britain and several other 
countries, and the deputatist of Germany and other countries on 
the continent, are typically year-round workers on a somewhat 
lower wage scale. From the point of view of income, only the 
data for the year-round workers are adequate. One has no means 
of knowing how much of the rest of the year the seasonal workers 
and day hands are without employment. 

History of Wages. — Money wages need to be converted to 
real wages before they are significant. This can be done crudely 
for the United States since farm wages were first assembled in 
1866 by adjusting them for the changes in the general price level. 
The money wages increased 20% from 1869 to 1897, and the real 
wages 135%. Then came the period of rising price levels ending 
in 191 5, during which money wages rose 58% and real wages only 
10%. The final effect of World War I was a rise of 85% in real 
wages by 1925-29. Real wages in industry rose 150% to 1897, 
held even until 1915, and then rose 63% to 1925-29. The lag in 
both aarndtural wages and industrial wages in 1897-1915 was 
due :r<M r, 'v ;o the inability of wages to move as fast as prices. 
Wages in wartime Europe lagged in the same way. The wartime 
shortages of labour broke this lag. Farm wages did not rise as 
much as industrial wages in the recovery period after 1933. 

For a longer series of wage changes, England can be taken as 
an example, but real wages for such series will have to be ex- 
pressed still more crudely in terms of wheat In terms^ 01 money, 
agricultural wages in England rose from 4 s. per week m the 13th 


amount of preparation for war. If depression losses and recovery 
gains are balanced against each other, farm Wages in Canada and 
the United States in 1940 were around 30% below the 1929 
levels; in Australia and Mexico, 10% below; in Great Britain, 
6% higher; and in Norway, France, Ireland, Sweden and Den- 
mark, from 10% to 40% higher respectively in the order named. 

No doubt the extent of the general price deflation in the de- 
pression, and reflation afterward, was also an important factor 
in these wage movements. Clearly the general price level move- 
ments were the main reason for the difference between countries 
in the wage increases during W 7 orld War II. In the International 
Labour office tables, the index numbers for 1945 range, with 
1937 = 100, from 138 in New Zealand, 159 in Australia, 203 in 
Sweden and 210 in Great Britain, where prices and wages were 
kept fairly well under control, to around 250 for the United 
States and Canada, to around 300 for Denmark and Norway, and 
500 for France and Finland. 

Wage Differences. — Wage differences between countries are 
best indicated by taking the data on money wages of the Inter- 
national Labour office for some nearly normal year, like 1928, 
and reducing them to a common purchasing power basis, as in the 
table on page 39 il. 

The wage taken as representative in each case is the wage with- 
out board and lodging of an adult male ordinary day labourer. 
The conversion to shillings and pence is in terms of the average 
rate of exchange for the year 1928. The prices for wheat and 
other products are the internal wholesale prices at a principal 
market in the country. 

Taken at their face value, the differences appearing are very 
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Country 

Daily wages 

Yv r ages in 
British money 

Wages in 
wheat (bu ) 

China 

0 19 siher dollars 

4 d 


Japanf 

0 86 yen 

I/IO 

0 13 

Rumania! 

36 leis 

s /3 

0 24 

”, 

13 2 koruny 

i /7 

0 23 


b 1 litas 

2/0 

V 

Spam 

Chilelf . . 

4 pesetos 

2/Q 

1= 

5 50 pesos 

2/9 

v 

Poland 

6 2 zlotys 

2 /lO 

04 3 

Hungary! . 

t 37 pertgos 

3/1 

0 Si 

Italy . . . 

IS 9 lire 

3/5 

0 45 

Finland .... 

33 84 marks 

3/6 


Germany . 

4 10 m?.' ks 

1 \h 

063 

Sweden 

4 24 kroner 

4/8 

OS8 

Denmark 

4 58 kroner 

5 /- 

0 93 

France 

324 francs 

5 / 3*1 

0 75 

Great Britain 

5 / 5 } i 

5 / 3 * 2 

1 00 

Norway 

S 01 krone/ 

S/6 

X 

SA'tT-SfhH** 

8 2 Swiss francs 

6/6’ 2 

0 7 1 

C 1 ♦„*. 

2 30 dollars 

9/10 

I 89 

\> ' ’ 1. 

11 /b 

1 1/6 

*• 

^ 1 iu 

3 is dollars 

13/- 

2 30 

f*i a 

ibj- 

16/- 

3 14 


*No wheat prices available. 1 All figures are for 1931 3 -All figures are for 1932. 1 FA 11 
figures are for 1929. §Figures for money wages are 1928, for wheat wages, 1932. • pJ ’A!i 
figures are for 1930. 


large; from 4 pence in China to 16 shillings in Australia. They 
are in order with what we know about relative density of popula- 
tion and other significant factors in the various countries; but the 
range is no doubt exaggerated in terms of real wages. The number 
of yen equal to a shilling in the foreign exchange market buys 
much more in the way of food, clothing and shelter in Japan than 
the number of kroner equivalent to a shilling in Sweden, and even 
more so than the number of cents equivalent to a shilling in the 
U.S. market The comparison in terms of quantities of wheat 
bought by a day's wage is subject to the serious objection that the 
price of even as staple a commodity as wheat is subject to special 
influences in each country; for example, to very high tariffs in 
France, Italy and Switzerland. Wheat prices in Canada, Australia 
and the United States are on an export basis, which means that 
they are less than the world price by the amount of the cost of 
transportation. 

The International Labour office reports male and female wages 
separately where available; also wages of “permanent , 1 ” “sea- 
sonal,” and “daily” workers. Female wages in 19 28 averaged 
about 70% of male workers. Wages of seasonal and day workers 
are generally higher than annual rates. In the United States, for 
example, a day labourer would have needed to work only 240 days 
in 1928 to earn as much as a year-round labourer without board 
and lodging; in Japan, 200 days. 

Tlie wage differences between sections of any one country may 
be V.ly as large as those between whole countries. The range 
^ thif. France m 1928 was from 16 francs per day for regular day 
labourers in Dordogne to 27 francs per day in Loiret; in Italy, 
from 0.66 lire in Calabria to 1.59 lire in Emilia. The total wages 
of the deputatists (men) in 1928 were 1,619 zlotys in south Po- 
land and 2,263 in west Poland. In the United States the range in 
thr- period 5-29 vas from around $25 per month in the south- 
ern bLr.es (vilh board and lodging) to more than $50 a month in 
some of the western states. These differences in the U S. are 
closely correlated with such factors as natural resources and capi- 
tal goods per worker, and in turn with the net farm income per 
worker. Associated with these circumstances are such factors as 
density of population, type of agriculture, alternative employ- 
ment and the like. The high wage rates reported in some of the 
eastern states are much affected by competition with city employ- 
ments. Almost everywhere the level of agricultural wages appears 
to be lower than that of industrial workers, particularly than that 
of skilled industrial workers. The explanation commonly offered 
is that the surplus population of the farms does not move to the 
cities rapidly enough to equalize returns. 

Wage Regulation. — Wages were controlled in one way or an- 
other in England all the way from the Black Plague until 1835. 
The controls were largely locally administered and generally in 
behalf of the landed gentry, and had the effect of shifting to Poor 
Law relief part of the cost of maintaining farm labour. Similar 
controls commonly followed the abolition of serfdom on the con- 
tinent. Individual bargaining replaced these controls with the 
passing of mercantilism in one country after another in the 19th 


century. Controls in behalf of farm labour began In the early 
20th century; for example, In England In x 7 * ^ North Amer- 
ica, the new Mexican constitution m 1917 provided that minimum 
wage rates should be fixed for all the workers, Estonia provided 
for fixing minimum wage rates in an act of 1921, and Hungary, 
Uruguay and Argentina in acts of 1923* Tne present iorm 01 pub- 
lic wage fixing in England was provided in the Agricultural Wages 
Act of 1924. It can be said of die wage-fixing legislation enacted 
in the war and postwar years that its general purpose was to raise 
agricultural "wages and improve the condition of agricultural work- 
ers. But much of it was induced by pressure from agricultural 
unions. An immediate purpose was to remove the causes of dis- 
order and conflict between the employer and worker groups. It is 
proper to state that in a number of the countries .agricultural 
wages are now adjusted mainly by collective bargaining A large 
proportion of the labour may be outside .the union, but tne union 
dominates the scene. 

In the Netherlands, for example, collective agreements in- 
creased from 11 covering 742 farms in 1918, to 326 covering 
20,700 farms in 1936. By 1937 the wage rates of 30,000 Swedish 
workers wer e covered by trade union agreements. Collective bar- 
gaining is the device used for general wage adjustments also in 
Denmark, France and Norway. This system was well developed 
in Germany in the postwar years under the republic and in 
Czechoslovakia and Poland before 1938. 

In Scotland the Farm Servants union insisted upon this method 
of wage adjustment until July 1937. It then secured the adoption 
of a plan of public wage fixing similar to that prevailing in Eng- 
land and Wales. As a matter of fact, wage determination by col- 
lective bargaining and by public wage fixing are not as dearly 
distinct as the foregoing statements indicate. The two methods are 
frequently made to supplement each other. Thus in Italy the 
wages are negotiated by collective agreements, but the Charter of 
Labour requires that the wages so determined apply to all work- 
ers whether organized or not. In the Netherlands the employers 
are required to negotiate wages with the workers' organizations 
an'd if necessary an arbitrator makes a compulsory award. In Aus- 
tralia and New Zealand the process of public wage fixing takes the 
form of calling the workers’ organization and the employers’ or- 
ganization before an arbitration court, holding a hearing, and then 
establishing a rate. Even the procedure of England and Wales, 
which is clearly designed as minimum wage fixing, sets up local 
wage-fixing boards upon which the workers’ organization and the 
employers’ organization constitute all the board except for a small 
number of outside members appointed by the minister of agricul- 
ture. 

The Central Agricultural Wages board has no power to influ- 
ence the level of wages fixed by the local wage boards. The Irish 
Agricultural Wages Act of 1936, in contrast, gives to the Central 
Wages board the authority to fix the minimum wage rates, but 
only after consultation with the local wage committees upon 
which employers are represented. The Joint Labour committees 
set up in France on a regional, department and local basis under 
the order of July 7, 1946, were constituted about like those in 
England and function in a similar way. The wage boards which 
functioned in parts of the United States in World War II had 
little or no union or even employee representation on them, farm 
labour being very little organized in the United States. 

The reason commonly advanced for having employer and em- 
ployee organizations participate in the wage-making process is that 
the wages fixed are not likely to be accepted unless these groups 
help make them. The objection, of course, is that the unorganized 
employers and employees are required to abide by wage deter- 
minations made by organized groups that often are only a small 
minority. If, however, it is the policy of the country to encourage 
the unionization of agricultural labour, such an arrangement may 
well have the effect of bringing most of the employers and workers 
into it. 

Hours and working conditions are commonly regulated along 
with wages. In England the hours set by the different county 
boards ranged In 1937 from 48 to 60 per week, with an average 
of 51 hours. Regulations also provide for extra pay for overtime 
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and Sunday labour, but these are not always enforced. The Holi- 
days with Pay Act of 1938 provided for 7 days of hohdav for 
farm labour, but not more than 3 days at a time. The "New Zea- 
land Agricultural Workers Acr of 1936 incorporated in it the 


a stalling point of our cereals, N. I Yavdov argued that the exist- 
ing distribution of varieties points to certain centres as the orig- 
inal fountain of the cultivated races these being regions which aie 
today characterized by 2 concentration of varieties in the culti- 


Accommodation Act of 1908 which stipulated certain standaids of \atea fields, '*here a host of forms occur not yet segregated into 
first aid, housing, laundry and food storage space for agricultural distinct races and shade off into weed forms which equally in- 
workers. Illustrating the foim that wage regulation may take habu the uncultivated land Vavilov thus indicated the highlands 
when modern forms of regulation are imposed upon relic social of southwestern Asia, particularly Afghanistan, as the probable 
organizations are the decrees issued by the Bolivian government centre of the soft and dun wheats, northern Africa as the home 
in May 1945 providing for setting up an Indigenous Labour Code of duium wheats, while cinkorn, a primitive wheat cultivated in 
limiting to 4 days the labour that can be required of the “colonel prehistoric times, may have had its origin m Asia Minor. Stnl 
on the landowner’s estate as payment of rent, and giving the another race, emmer, perhaps the most ancient of cereals, is found 
colones full right to sell their own produce "" m patches all over the old world and only among isolated and 

A development since 193° m several countries is that minimum backward peoples (See also Agriculture Primitive ) 


wage rates have been tied to arrangements for improving the 
prices of farm products The sugar growers of the United States 


Similar general conclusions cannot be drawn concerning the 
arly history of the growth of husbandry When agriculture ap- 


must pay certain rates to share in the benefits of the Agricultural pears in written history in the time of the Greeks and Romans 


Adjustment act The New Zealand butter and cheese act of 1937 'see Geoponici), it is alicady a highly developed art, which had 
has a similar stipulation. Swedish sugar factories may conclude behind it many centuries of empiric progress, the results of ob- 
contracts only with farmers who agree to pay the wages named in servation and of trial and error Cato, Varro, Virgil, Columella 
the collective agreements in force and the elder Pliny described an elaborate system of farming, 

Bibliography — W. H Pedley, Labour on the Land (London, 1943) , embodying many sound principles, such as the value of leguminous 
John D. Black et al 9 Fatm Management (1947) ; Harry Schwartz, ~rops as a preparation for wheat, for which modern science only 
Seasonal Farm Labor in the United States (1945). (j D. Bl ) lately found an explanation The methods of growing corn, vines 
AGRICULTURE: A GENERAL SURVEY. Agri- and olives then prevailing were not substantially altered until the 
culture is so primitive and fundamental an art, the beginnings middle oi the 19th century, and the sculptuied representation of 
of which so far precede any documents, that any attempt to a sacrificial bull, lamb and boar on the plutei of Trajan in the 
write its earliest history becomes a matter of surmise and un- Roman foium bears witness to an advanced state of stock breed- 
verifiable conclusions from general principles It is reasonable mg. Roman agriculture is indeed the foundation of modern 
to suppose that prehistoric hunter man began by learning to tame farming, and though over a greater part of Europe it was dis- 
the young of certain species, which proved to be fertile in cap- rupled by the barbarian invasions, its traditions probably never 
tivity and could be attached to his wanderings. At probably a died out in favoured regions but were resumed in modern systems 
later stage tribes that gathered certain grains of food value began of farming 

to make provision for future years by scattering a portion of the Mediaeval Farming. — The course of farming in England that 

seed and effecting some rough clearance of the soil. They took prevailed in early days is in many respects common to all the 
the desirable grains with them in their wanderings and by sowing invading northern peoples who drifted across Europe; it finds its 
them they learned to become independent of return to the original parallels in all countries north of the Alps, m Russia and in India 
centres of growth. When any remains of the early settlements It is not uniform, since on the western side of Wales and Ireland, 
emerge, they reveal evidence of animals and cultivated plants there is evidence of an earlier system, which is reflected in the 
For example, predynastic tombs in Egypt, an early Sumerian grouping of the houses into scattered hamlets instead of into the 
house in Mesopotamia (3500 b.c.), and lake dwellings in Switzer- larger villages characteristic of the more^ purely arable districts 
land and Italy associated with neolithic man, have yielded grains of the Midlands and eastern England. Whether the system "was 
of wheat of a comparatively advanced type, which must have derived from an original communal ownership of the land and 

even of its produce is still a matter of dispute, but when records 

begin it had passed out of this stage and to some extent had been 
shaped by feudal theory ( see English History). 

' The Manor * — The unit of land holding and cultivation was the 
€\ manor (qv.), of which there might be one or more within the 

/| 5 L \ parish. The land was held at one or more removes from the king 

FX UMfi) by the lord of the manor, from whom the tenants held in return 

W . £° r var * ous services and with varying degrees of freedom. The 

. v q;V "A; ^ *■ > cultivated land lay in three, or some multiple of three, open 

! V-'__ J-X :V , arable fields, divided into strips of one or one-half acre, separated 

S V by baulks of rough grass and terminating in still wider baulks, 

j the headlands on which the cumbrous ox team and plow could 

* T ArRiniiTURF turn. 0n heav 3 r Iand the stri P s were stee P 1 > r ri % ed to throw of! 

Fig. 1 . mediaev p illuminated the water and this ridge and furrow still persist in many parts 

manLscript rd of the w™ part' of’ thT 14th century. (“Vetusta Monumental 0 f the Midlands which have long been laid down to grass. In 
voi. 6, pi. xxii, fig. 7) some places the old strips still defy cultivation, because of the 


Fig. 1.— MEDIAEVAL METHODS OF AGRICULTURE 

Scaring birds and harrowing. From the Louterell Psalter, an ‘ 1 J^^ e , < ! 
manuscript of the early part of the 14th century. (“Vetusta Monuments, 
voi. 6, PI. XXII, fig. 7) 


Wn nr reeded bv Ion* ages of culture. Flax and barley were also labour that would be required to throw down the ridges and the 
S It if siSficant however, that no wild species can be as- infertility of the subsoil that would be bared in their crowns, 
signed as the origin of any of our widely cultivated plants and the The three fields were cropped on a fixed rotation of winter 


signed as the origin of any of our widely cultivated plants and the The three fields were cropped on a fixed rotation of winter 
same comnlexitv and uncertainty gathers round the sources of grain (wheat or rye), spring grain (barley oats peas or beans or 
the domesticated horses, sheep, oxen and pigs. With the excep- mixed com) and bare fallow. In each field the tenants held a 
tion of maize and barley the cultivated plants are polyploids i.e certain number of scattered strips the original intention bong 
uon 01 uim ' • th c 'j s 1? a multiple of the probably to give to every man a share of the good land and the 

HMowTumber which characterizes the normal species. This bad. and mingled with them were the strips held by the lord and 
oafifto a probable hybrid source; but whatever the origin, the constituting his demesne. Each tenant fanned his own strips 
So dy provides material susceptible of the variation on which but was required to give a stated number of days service to 
sflert on can work even when it is not attended by giantism or cultivate the demesne stops, services, which gradually became 
an excess of vigour which would naturally draw the attention of commuted into payments m money or in kind. At a certain date 
the early cultivator Though no wild species can be fixed upon as after harvest the arable land was thrown open to the cattle to 
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wander over, and this of itself prevented any growth of fodder 
crops. On the lower land by the river would exist an area of 
meadow land to be laid up for hay and again divided in propor- 
tion with the arable land. The tenure of the particular strips for 
the year was often balloted for, a practice which still endures in 
places, as at Yarnton near Oxford. After hay harvest or Lammas 
the meadows were thrown open for common pasturage, hence the 
name “Lammas fields.” Besides the arable and the meadows the 
manor embraced a certain amount of “waste,” the origin of what 
today are known as “commons” ( q.v ). On these the tenants had 
the right of pasturage and in suitable districts the right to cut 
turf or peat for fuel. They also provided fern for litter, reeds or 
heather for thatching, furze and brushwood for firing, rushes for 
the floors and other purposes, rough timber for fencing and build- 
ing, stone, gravel and sand. 

Production. — -The farming that prevailed under these condi- 
tions was necessarily inefficient. Some manure appears to have 
been made by strewing roughage, marl or clay in the folds and 
in the “garsons,” the little enclosures by the village into which the 
stock were driven at night; but the crops must have mainly de- 
pended upon the inherent fertility of the soil. The sheep were 
folded upon the fallow by night, though tenants were often obliged 
to put them upon the lord’s land only. In the west where the area 
of unoccupied land was greater, there is evidence of a practice 
of moving the arable fields continually, whereby some fertility 
would be accumulated while the land lay in rough pasture Of ex- 
traneous fertilizers there were none; in areas on the chalk the 
practice of sinking pits into the chalk and spreading it on the 
land may have endured, for it is mentioned by Pliny in his account 
of Britain, and the traces of the old pits that remain in certain 
districts indicate a long continuance of the process of chalking 
and marling. The level of production was exceedingly low. 
Walter of Henley, who wrote early in the 13th century the stand- 
ard treatise on the management of an estate, advised the sowing 
of two bushels of wheat per acre, which ought to yield threefold. 
From the context this would be a minimum, and the same author 
said that barley might yield eightfold, wheat fivefold, rye seven- 
fold, peas and beans sixfold and 
oats fourfold. Other sources jus- 
tify placing the level of produc- 
tion of open field land in mediae- 
val times at yield of about ten 
bushels of wheat to the acre. 

If the conditions of cropping 
were bad, the livestock were in a 
worse state. The stock of all the 
tenants and of the lord herded 
together and were driven afield 
and tended by the village cow- 
herd, shepherd and swineherd respectively. The class of stock 
that prevailed depended to some extent upon the nature of the 
land. The open downs and heaths had many sheep, and the wood- 
lands with their mast supplied feed for swine. 

Pannage (q.v.) for so many hogs is a common entry in 
Domesday as an appanage of a particular holding. But with this 
mixture of everybody’s stock little in the nature of selective 
breeding could be practised Walter of Henley insisted on the 
value of good boars, but in general the bull and the boar -were 
common to the manor — the result was a “haphazard union of 
nobody's son with everybody’s daughter.” Whatever disease came 
along ran riot through the whole herd or flock. Oxen were chiefly 
kept for work, and Walter of Henley considered an ox at work 
should consume half a sheaf of oats a day. Though the greater 
speed of the horse v f as recognized, it required more care, cost 
more to feed and was '‘carrion 7 ' instead of meat when worn out. 
Cows were kept for milk and the milk was mainly converted into 
butter and cheese. In the early summer they grazed on the 
“waste” and marshes or were tethered on the grass baulks; later 
they had the aftermath of the meadows and the stubbles. With 
the advent of winter the worn-out oxen and the old cows were 
killed off and salted down. During winter the cattle subsisted in 
the yards on hay, pea and bean haulm and straw. Rarely were 


cattle stall-fattened and the open field farmers sold most of their 
calves for slaughter. Sheep were from the earliest times an im- 
portant element in English farming because of the value of their 
wool. The ewes were often milked, the toothless “crones” being 
killed for meat. 

During the open weather they lived on the downs or the waste 
by day and were folded on the fallow by night; in the depth of 
winter they were housed or folded and fed upon whatever rough- 
age was available. Swine afforded the efijef meat of the communi- 
ty; they scavenged for a living in spring or summer and fattened 
upon the pannage of the woods. A few were specially fattened 
upon tail com and the brewers’ grains, for the barley that was 
grown w r as very largely turned into ale. The manor aimed at being 
self-supporting both for food and clothing. Rarely had even the 
lord any margin of com for sale; the chief money revenue was 
derived from the livestock, wool, skins and dairy produce. 

Enclosures. — The strict manorial system early began to break 
down. The lords often retained meadows and made enclosed fields 
which they either farmed themselves or let. Little holdings grew 
up by sufferance on the waste, occupied by “tradesmen” in the 
villages or other cottagers who also shared in the common grazing 
The rising value of wool in the late mediaeval times tempted 
lords to aim at enclosures of the arable, and recurring dearths 
and epidemics, of which the Black Death is the most notable, 
deprived the land of its labourers and facilitated the putting 
together of larger units of cultivation. From the earliest times 
the substantial independent farmer, represented by Chaucer’s 
Franklyn, was a feature of English country life. Not only were 
the old feudal services commuted into rents, but by new intakes 
from the wastes or by fencing off portions of the open fields the 
tenants began to enjoy land in severalty. In Tudor times the 
process of enclosure was in full swing, though the legislature was 
opposed to, and public opinion was loud in denunciation of, a 
movement which appeared to diminish corn growing and the rural 
population. But the driving force was the growing commerce of 
the nation. Not only did both landlords and tenants want some- 
thing to sell and look upon the land as the basis of a business 
rather than a subsistence, but the small holders who had been 
barely able to exist upon their little parcels of cultivation found 
other and more attractive outlets in the growing commerce and 
industries. 

The New Farming. — It was toward the close of the Tudor 
times and in the early 17th century that the new farming began. 
Increasing intercourse with the continent and particularly with 
Flanders, where some of the old Roman tradition had persisted, 
brought new crops and stock and new methods into England Sir 
Richard Weston (1591-1652) who farmed in Surrey in Charles I’s 
time, is credited with the introduction of turnips, clover and other 
sown grasses, and these crops providing winter keep were the 
foundation of the improved system of agriculture. With them 
cattle could be fattened and maintained during the winter; at the 
same time farmyard manure was made in quantity sufficient, with 
the help of the clover which enriches the soil in nitrogen, to raise 
enormously the whole level of production. The new farming 
could, however, only be practised on enclosed farms; on the open 
fields clover and turnips would be every man’s property as soon 
as the common stock were turned on to them. 

Turnips and clover were not the only introductions from the 
Low Countries; most of the common garden vegetables, as 
cabbages and cauliflowers, carrots and parsnips are owing to’ the 
same source. Fruit trees too were “fetched out of Flanders.” 
Richard Harrys, fruiterer to King Henry VIII, bought “105 good 
acres in Teynham which he divided into 10 parcels, and brought 
plants beyond the seas and furnished the ground with them,” 
which land “hath been the chief mother of all other orchards 
for these kindes of fruites ” Hop growing also had a similar 
origin. 

Doubtless the same thing happened with livestock, but here 
the evidence is more meagre because the descriptions of the early 
writers are so imperfect But it would seem probable that the 
large, long-woolled, white-faced sheep were originally of Roman 
origin and the Kents or Romney Marsh, the Lincolns and Leices- 



FlG. 2. — MEDIAEVAL HUSBANDRY 
Feeding chickens. From the Louterell 
Psalter, an iiiuminaied ms. of the 
early 14th century. (“Veiusta Monu- 
ments”) 




AGRICULTURE 


399 


ters, all on the eastern side of England, may well have been de- 
rived from a very similar sheep which is still found in Flanders, 
The importations may, indeed, have been earlier, for the English 
long wool was famous in mediaeval times and was among the first 
of the staple articles of export, its importance being still com- 
memorated in the “woolsack” on which the Lord Chancellor sits. 
The earlier long wool chiefly came from the Cotswold country, 
the home of the other white-faced, long-woolled race of sheep, 
and this possibly may be a remainder from Roman occupation 
'The black and white cattle which have always been about the 
eastern counties were certainly of Low Country origin — the 
modern Holstem-Friesian or Dutch cattle. It may even be sur- 
mised that white cattle of Roman origin (either directly or 
from the Rhine provinces) were progenitors of the Shorthorns, 
whose hybrid origin is betrayed by the mixed white and red 
colour of the roans. 

Enclosure Laws. — The progress of enclosures grew apace in 
the 1 8th century. Whereas in early days it was opposed by par- 
liament, in the 17th century it became possible to obtain sanction 
for agreements from the court of chancery, and from the time of 
Anne a strictly legal procedure by private act was made available 
(see Commons). Commissioners were appointed to make the 
award and apportion the several holdings to the tenants of the 
open arable fields, but a private act remained necessary until the 
General Enclosure Act of 1845. 

Under the acts the commissioners could proceed to an award 
although a minority of the parties interested, one-eighth or even 
one-third, refused to agree. In certain counties — Suffolk, Sussex, 
Kent, Essex, Somerset, Devon and Cornwall, the marches of 
Wales, Cheshire, Lancashire and the four northern counties— 
enclosures were early and were but rarely effected by act. Pos- 
sibly from the nature of the land the rigorous common field arable 
had never been usual in them. It was in the great corn growing 
areas of the Midlands, Yorkshire, Lincolnshire and Nor: oik "hat 
so much enclosure by act took place in the 18th and early 19th 
centuries. After 1760 the process was much accelerated by the 
growth of industry and population even before the Napoleonic 
Wars created so great a call for good production. Valuable, indeed 
necessary, as enclosures were to the nation from the point of 
view of production, so great a change in the economy of the 
countryside could not be effected without much serious, if tem- 
porary, dislocation of labour and some permanent change for the 
worse in the condition of the poorer classes. Often the lord and 
the larger tenants took the opportunity of enclosure to put the 
land down to grass, so that a single shepherd would take the place 
of a dozen men who had formerly worked on the village land. 
The enclosures themselves may have been fair enough in their 
apportionments, though it would always have been easy for die 
lord and the bigger farmers to overweigh their poorer neigh- 
bours, but many cottagers who had no arable arid therefore no 
title in the award found their customary rights of grazing swept 
away with the commons. There were those who held that the 
commons encouraged an idle race of casual labourers and poach- 
ers, but the other side of the picture, the destruction of a thrift/ 
Pantry, was the theme of many writers m the 17th and iSth 

Ce Arthur Young, himself an unceasing advocate of enclosure, de- 
plored the evils that had resulted therefrom. By nineteen En- 
closure Acts out of twenty, the poor are injured, m some grossly 
Lured ■ . The poor in these parishes may say, and with 
truth Parliament may be tender oj property; all I know tsjhat 
7 hnJ n row and an Act of Parliament has taken it from me. 

* ^The Agricultural* Labourer. — With enclose bason the 

creation in „nl the 

SkesUws oTi.ij doss did not come until the close of the >8* 
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as the place could find work or customers for, and not one single 
labourer, in the sense of an independent workman offering n 
labour for wages, but a multitude of paupers. 

The labourer class was also recruited .from those yeomen prope 
who obtained small farms after enclosure but were unable to fioia 
on to them. It required neither fraud nor force to disp ace 
small proprietor; the mere pressure of economic change was su 
ficient A run of bad seasons, the constant temptation to mort- 
gage, the inheritance by a widow and the v 
who wanted to add land to land tound his '--j > P " 

where, as in England, land had for so long possessed a non- 
economic social value. Special opportunities were also offered to 
active men m industries and commerce, and since many o e o 
veomen farms could produce but the barest living for their occu- 
piers, they were sold and merged m larger holdings because the 
owners were no longer content with the income derivab e roro 
them In other countries peasant farming persisted largely because 
there were no alternative occupations with a higher standard o 
living within reach and because the layout of the land on the open 
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Fig. 3.— mediaeval 
Reaping corn. From the Louta*< 
early part of the 14th cent -* 
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field system did pc nut putting together large units of 

farming. The opt t held system nevertheless persisted into the 
ioth century; and even on the eve of World War II a nonendosed 
parish farmed on the old English plan could be seen at Laxton m 
Northamptonshire and the parishes of Epworth and Haxey m the 
Isle of Axm-ime remained in strips, though the owners cropped 
them as they pleased. 

the Norfolk System. — The improved methods of farming 
made oossible by enclosure were soon manifest. Early in the i8th 
century what afterward came to be called the “Norfolk’ or four- 
cor^e rotation was being used. In consequence England became 
2 qrain exporting country during the first half of the i8th century, 
”ntil the growth of population manifested itself with the develop- 
ment of industries. This epoch of British farming which became 
systematized in the early iSth century and endured until 1840, 
may be described as that of the conservation of the resources of 
the" soil. The land was usually cultivated on a four-course system 
of two grain crops, alternating with turnips and a leguminous 
crop — clover or beans. The leguminous crop gathered nitrogen 
from the air and maintained the stock of this indispensable ele- 
ment of fertility at a comparatively constant level, despite the 
wastages that were going on. The turnips and the hay and straw 
provided for the making of farmyard manure, whereby there was 
returned to the soil the greater part of the valuable materials that 
the crops had taken out. Nothing left the farm except the nitro- 
gen, phosphoric acid and potash sold away in the wheat and bar- 
ley/ the meat, milk and wool. Strict covenants prevented such 
wasting of the soil capital as would occur from the sale of hay or 
straw or roots, or the too frequent growth of salable grain crops. 
Under this system the average production became more than 
double that of the mediaeval farms Arthur Young spoke of 24 
bushels of wheat as the average yield per acre; John Bennet 
Lawes, writing of Hertfordshire as he knew it when he began his 
experiments at Rothamsted about 1835, set the yield at 20 bushels, 
and the lower estimate is probably nearer the mark for the whole 
country. This level of production which may be compared with 
the six to ten bushels of mediaeval^ open field farming, could be 
maintained indefinitely. The limiting factor was generally the 
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supply of nitrogen, and this depended upon the recuperative ac- 
tions of the leguminous crop in the rotation and of bacteria in 
the soil which made use of the organic matter supplied by the 
roots, the stubble and the straw, as against the removals in sal- 
able produce and the wastes that occur in the making of farm- 
yard manure and in the soil itself under particular conditions, as 
leaching and waterlogging. The balance that was established was 
sufficient to maintain the yield at the level of 20 bushels of wheat 


per acre. 

Livestock and Other Im- 
provements.-— Other improve- 
ments in agriculture were simul- 
taneously in progress ; great areas 
of waste land were being added 
to cultivation, especially on the 
heaths and light soils which be- 
fore turnips and clover were in- 
troduced became immediately ex- 
hausted. Small’s plow, the horse 
hoe, the drill, the threshing ma- 
chine, were all inventions which 
took practical shape in the 18th 
century and did much to add to 
the effectiveness of the farming 
: Drainage and the sys- 
tematic amelioration of the land 
which had been impracticable on 
the open field system were taken 
up vigorously, though the wide 
extension of field drainage had 
to wait until the invention of 
drain tiles in the next century 

Moreover, with the prevalence of enclosed fields, the improve- 
ment of livestock could be taken up w:. h some prospect of rapid 
achievement Robert Bakewell ( q.v .) was the pioneer, and 
though he was unfortunate in selecting the Longhorn cattle to 
work upon, his creation of the Leicester breed of sheep persisted 
and led to rapid amelioration of all the long-woolled sheep. His 
methods were laken up by other men; Charles Colling made the 
Shorthorn breed, and John Ellman (1 753-183 2) the Southdown 
sheep which became the progenitor of all the other “down” 
breeds. England developed a race of breeders who combined the 
instincts of the fancier with certain definite principles. They be- 
gan by selecting their breeding stock for conformity to an ideal 
type in which the meat was laid on in the most valuable places; 
by close line-breeding, even by inbreeding, the type was fixed and 
the “pedigree” sires became capable of stamping their own type 
in a few generations upon the common country-bred stock. Earl) 
maturity, the capacity to grow rapidly on good food, proved to 
be equally obtainable by selection, and the result was that in the 
xgth century Britain was possessed of a number of definite breeds 
of cattle, sheep and pigs that were doubly or trebly more efficient 
than were the old unimproved stocks. Their value may be gauged 
from the way the flocks and herds of the new countries of the 
world have been populated with stock of British origin. Short- 
horns, Herefords and Devons are the great meat producers of the 
Americas, Australia and New Zealand; the only non-British 
breeds that achieved any world-wide extension were the Merino 
sheep because of their wool and adaptability to arid climates, and 
the Holstein-Friesian cattle because of their unrivalled milk yield. 
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Capitalist Farming and the Great Landlords The new 

agriculture which had grown up in response to the rapid increase 
of population under the beginnings of industrialism and had been 
overstimulated by the excessive prices that prevailed during the 
Napoleonic Wars, fell upon evil days with the break in prices and 
the restoration of a gold standard that followed the final peace in 
1S1S. But it had accomplished its purpose of providing food for 
the nation from its own land, and it had completed the conver- 
sion of British agriculture from a system of peasant cultivation 
into one 01 capitalist business, small indeed in the main, but char- 
acterized by the employment of labour. In no other country did 
this development proceed so far. Prior to the disturbances arising 


out of World War I, most countries in Europe other than France, 
Switzerland and Belgium, could show vast estates farmed as single 
units and owned by the territorial nobility, but there was little 
or nothing of a middle farming class between the domain owners 
and the peasants, carrying on farming as a business on land rented 
from the large proprietor. In Great Britain the political, social 
and sporting privileges attaching to the’ possession of land early 
led to the building up of great estates, but the owner found the 
best use of his property in letting it again to tenants, who on 
their side took advantage of the opportunity for employing their 
limited capital in the business, by which they could derive a 
bigger income from it than if the greater portion were locked up 
in ownership of the land. 

Thus in England the great landowners were the leaders of 
agriculture along its path of progress in the 18th century, even 
though most of the actual improvements, especially in stock 
breeding, were the work of tenant farmers like Bakewell, Colling 
and Ellman. A few large proprietors led the way and rendered 
better farming possible by their expenditures on reclamations and 
buildings. 

They introduced the improved livestock to their tenants and 
they enforced sound methods of cropping by the covenants in- 
serted in the conditions of tenancy. Prominent among them was 
the 2nd Viscount Townshend (see Townshend, Charles Town- 
shend) , Pope’s “Turnip Townshend,” who devoted himself to the 
improvement of his estate in Norfolk on a basis of turnip growing, 
with the use of the drill and the horse hoe. He is generally cred- 
ited with the Norfolk four-course rotation, but it had been evolved 
before his time and he only gave to it a wider extension. The 
ideas that Townshend put into practice were chiefly derived from 
Jethro Tull (q v ) of Berkshire, the greatest original thinker about 
farming processes that England had then produced. His “Horse- 
Hoeing Husbandry” published in 1731, was the basis of all im- 
provements in the operations of cultivation during the 18th and 
early 19th centuries. A little later Townshend’s neighbour, “Coke 
of Norfolk,” Earl of Leicester of Holkham ( see Leicester of 
Holkham, Thomas William Coke) made a productive estate at 
Holkham of what had been little more than a rabbit warren, and 
became famous for his annual gatherings, the Holkham sheep 
shearings, where all the improving landlords and farmers of the 
day met and exchanged their experiences. There, too, the im- 
proved livestock of the time could be seen and judged. The duke 
of Bedford was equally active and held similar meetings at Wo- 
burn. 

A little later the Earl of Egremont in Sussex, and in Scot- 
land Hope of Rankeillor and Sir John Sinclair of Caithness, first 
president of the Board of Agriculture (1793-1822), may be sin- 
gled out. 

Arthur Young. — But the most active promulgator of the new 
methods was Arthur Young (q v.). The younger son of a parson 
with a small property, Young began by farming, but with con- 
stant ill success. He soon found his proper metier in writing, 
and from 1767 to 1795 he published those vivid accounts of the 
farming and the men and manners of England, Ireland and 
France, which became classics of observation and shrewd judg- 
ment. In 1784 he began the publication of the “Annals of Agricul- 
ture/ 5 which embodied contributions from all the men of the time 
interested in agriculture, even the king himself. When a board of 
agriculture was established in 1793 Young became its secretary 
and was responsible for a series of county surveys of the state 
of farming in England which, if unequal and in some respects in- 
ferior to William Marshall’s General Survey of the Rural Econo- 
my 0} England , remained the most trustworthy source of informa- 
tion. Young was pre-eminently a diffuser of knowledge; he had a 
sound knowledge of the general trend of agriculture, witness his 
unceasing advocacy of enclosures, and a quick eye for improve- 
ments of method. If his zeal sometimes outran his judgment in 
his commendation of innovations, his lively style always exacted 
interest and made him for 40 years a most effective stimulus 
toward the reforin of fanning. Rarely can a farmer be instructed 
in the method he is to follow, but he can be excited to think out 
a novel adaptation to his own conditions. 
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Period of Scientific Progress-The accession of Victoria in 
1837 marked the beginning of a new era in British farming The 
occupiers of land had slowly adjusted themselves to the new 
conditions, after the shock caused by the break in prices at the 
end of the Napoleonic Wars. Confidence in agriculture was re- 
turning and a new race of landlords was growing up imbued with 
the idea that the scientific developments then in rapid progress 
could be applied to fanning operations. In 1838 some of the 
leaders, among whom perhaps the most active was Philip Pusev 
founded the Royal Agricultural society ( see Agricultural So- 
cieties and Shows), which gave a powerful stimulus to the im- 
provement of stock, to experiments in cultivation and manuring, 
and to the introduction of machinery. Another small landowner, 
John Bennet Lawes (q v.) of Rothamsted, Herts., was beginning 
that fundamental series of field experiments which took formal 
shape in 1S43 when he was joined by the young chemist, Joseph 
Henry Gilbert. At Rothamsted was laid the foundations of our 
knowledge of the use of fertilizers and the nutrition of animals. 
Previously there had been some empiric knowledge of the fertiliz- 
ing value of such waste materials as woollen rags, soot and bones, 
but the supplies were limited and the employment only local. 
The first consignments of Peruvian guano and of nitrate of soda 
arrived in 1835; in 1843 Lawes began, the manufacture of super- 
phosphate, and his early experiments showed the value of the 
ammonia salts which could be made from the by-products of gas 
making, then becoming general. Other sources of phosphates 
than bones were rapidly discovered and about i860 the great de- 
posits of potash near Stassfurt, Germany, began to be exploited. 

At the same time the science of agricultural chemistry was 
being explored and the theory of the nutrition of the plant— what 
it draws from the soil, the water and the air— a theory of which 
Justus von Liebig (q v.) had given a brilliant preliminary sketch 
in his British Association address, provided a rational basis for 
manuring. By 1850 the manufacture of artificial fertilizers was 
in full swing and though all too many farmers lagged behind in 
their application, their use, together with the employment of for- 
eign feeding stuffs like linseed and cotton cake, the fertilizing 
ingredients of which found their way to the land through the 
manure made by their consumption, had by 1870 raised the gen- 
eral level of British production from 20 to 30 bu. of wheat per 


acre. 


Other improvements influenced perhaps more the extension of 
the cultivated area than its increased yield. Field drainage was 
applied to great areas of heavy land under the influence of James 
Smith (1789-1850), of Deanston in Scotland, and of Josiah Parkes 
(1793-1871) whose demonstrations of the value of drainage be- 
came easy of application with Thomas Scragg’s invention in 1845 
of a machine for moulding cylindrical tiles. Smith drained shal- 
low, 30 inches ; Parkes put his drains in at 4 ft., and much of his 
work was in consequence wasted. Only after a great controversy 
between the two schools did it become clear that Smith’s was the 
way to deal with ordinary heavy land which suffers because it 
cannot get rid of the rainfall, whereas Parkes’ was the best 
method to cut off underground water rising from below. The im- 
provements in cultivating machinery continued and in 1853 
Crosskill put an efficient reaper at the farmers’ service. The steam 
plow was designed and acquired a valuable if limited field of 
action. Pedigree stock made rapid progress; one by one the 
existing breeds of cattle, sheep and pigs became differentiated; 
breed societies and flock and herdbooks grew up. Improvements 
in crops also followed; Patrick Shirreff, John Chevallier, John 
Le Couteur and Frederic F. Hallet introduced the idea of a pedi- 
gree” into cereals. 

From 1850 to 1874 farming was a prosperous business and 
money was poured into the land. British farming reached its high- 
water mark of technical excellence. It was reported that some 
farmers offered a reward to anyone who could find a weed on their 
cultivated land; no other country could show such yields of com 
and roots : men came from all over the world to buy British live- 
stock with which to improve their native races. . 

Depression.— All this prosperity culminated in the high prices 
occasioned by the Franco-German War; in 1874 a turn in the tide 


was manifest. A trade depression set in which limited the pur- 
chasing power of consumers; a run of bad seasons, culminating 
in the disastrous wet and cold year of 1S79, brought ruin to many 
farmers. Other major causes beyond the control of farmers were 
at work to reduce prices. The growth of railways and the develop- 
ment of steamship traffic opened up the international trade in 
agricultural produce, and the wholesale settlement of new coun- 
tries, particularly the western middle west of North America, 
gathered way. The area of the world devoted to wheat grew 
apace, faster even than the population; wheat prices fell year by 
year until 1894 The average Gazette price of English wheat was 
545. 3d for the decade 1865-74, 46s. in the next decade, and con- 
tinued to fall to 22s. xod. in 1894. During 1875-94, 124,000,000 
ac of land were added to the cultivated area of the United States 
alone, and there were the corresponding increases in Canada, 
South America, Australia and New Zealand. 

The other great factor was the appreciation of gold which 
began when Germany started to form a gold reserve after the war 
of 1870 and was accentuated by the falling yields from what had 
been the chief gold-producing centres of California and Australia. 
The situation was not rectified until the Transvaal became a big 
producer in the 1890s. The prices of all commodities fell, wheat 
more than the rest (according to Sauerbeck’s index, all commodi- 
ties fell 40%, wheat 51%), and some economists considered that 
to this cause alone was due the fall in agricultural prices and the 
resulting depression. But the vast increase of production must 
have also had its effect or the demand from the rapidly growing 
population would have counterbalanced it. During this period 
there was always a surplus of wheat gid it was being grown at 
less than the cost of production, indeed it has been said that the 
only profit’ the pioneering American farmer made out of this 
situation was the eventual appreciation in value of the land he 
had settled. 

Whatever the ultimate causes of the break in prices it had a 
disastrous effect upon British farming Neither farmers nor land- 
lords realized how continuous the fall was going to be, or how com- 
pletely indifferent would the price remain to the occurrence of a 
short crop at home; farmers could not readjust their methods and 
in many cases landowners did not reduce their rents in time to 
avoid a crash. Much of the old perfection of British farming had 
to go because of its expensiveness in labour, for during the whole 
of the period wages were tending to rise rather than to fall. Farm 
after farm was thrown upon the owners’ hands ; in Essex great 
areas of clay land became for a time derelict or were let to Scots- 
men who would undertake to pay tithes and rates. In some cases 
the landowners had to farm themselves on an extensive scale; in 
others farmers who had acquired an art of cheap management had 
farm after farm thrust upon them until they were operating areas 
of 4,000 to 10,000 ac. These big businesses which grew up toward 
the close of the century were not reflected in the statistics, for the 
separate farms were still returned in the rate books as units. In- 
deed they were farmed as units, each with a bailiff but on the com- 
mon system which the farmers had found to work ; the buying and 
selling only were centralized. Though prices did turn slightly after 
1895 it was not until the close of the century that the conditions 
began to appear at all stabilized. By that time men had learned 
to cheapen their methods in the purely arable districts and in 
others the growing demand for milk had afforded an outlet. The 
Essex day lands came back into use, if not under the plow, with 
a new race of Scotch and Devonshire milk producers. Prices of 
meat and wool had fallen though not to the same extent as with 
cereals, and the distress in the west and north of England had 
never been so great as in the purely arable counties. In some 
districts special crops solved the farmers’ difficulties ; a great 
potato industry developed in the Fen country, where energetic 
men with intensive methods built up large holdings out of the 
bankrupt small farms; but the price of potatoes, like that of milk, 
was made at home, foreign competition being negligible there, 
while the demand grew with a larger and more prosperous pop- 
ulation. The growth of vegetables, fruit and flowers also provided 
an expanding industry, and the demand for such things increased 
with the rise in the standard of living. 
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Loss of Arable Land — But sucfi commodities provided the 
exceptions; in the main the farming community had to meet the 
depression by reducing expenditure, despite the resulting fall in 
production. The acreage only under wheat in England, 3j337> 00 ° 
in 1872, had shrunk to 1,745,000 in 1900; yet there was no accom- 
panying increase in the yield per acre such as should have attended 
the abandonment of the poorer land, without taking into consider- 
ation the improvements in the varieties grown and in the supply of 
fertilizers. The chief resort of the English farmer in order to 
meet the situation was to lay his land away to grass. Thereby he 
shifted his production toward the more remunerative livestock 
and at the same time reduced the labour bill, because on grassland 
one man may suffice for 200 or 300 ac., whereas on the arable land 
about four men per 100 ac. were then employed. Only when dairy- 
ing on grassland, was a staff required comparable with that em- 
ployed on the plowland. Between 1872 and 1900 the area of land 
under the plow in England was reduced by more than 2,500,00c 
#c., or nearly 20% of the amount in 1872. There were some 
notorious examples of these changes; in one case on the Berkshire 
Downs some 4,000 ac. of plowland were converted into a sheep 
ranch tenanted only by a few shepherds, the old farmhouses and 
hamlets perishing away in desolation. In England and Wales the 
agricultural population diminished between 1871 and 1901 from 
1,269,371 to 951,674, or nearly one-quarter. In Scotland the re- 
duction in arable land was not appreciable, but a similar saving 
was effected by lengthening the duration of the leys in the rota- 
tion; the four-course shift became a five- or a six-course, with two 
or three years of temporary grass instead of one. (See Arable.) 

For all the reduction of cultivation and the lower standard of 
farming the period was not entirely one of retrogression. Im- 
provements in the quality of livestock, especially in the direction 
of early matwity, in the production of milk, and in the special 
branches of potato growing, market gardening and fruit growing 
continued. The self-acting reaper and binder began to be imported 
in 1873 and proved the great labour-saving implement of the 
period, though at the outset it only intensified the pressure of com- 
petition, since it was worth more to the wheat grower in new 
countries short of labour than it was to the British farmer. This 
distressed state of agriculture became the subject of more than 
one royal commission and parliamentary inquiry, none of which, 
with protection ruled out as contrary to national policy, could 
suggest any substantial alleviation. The one legislative action of 
importance was the creation of the Board of Agriculture in 1889. 
This action recognized the importance of agriculture in the 
national economy, since no other Industry had a special depart- 
ment in the government. The new board took over certain exist- 
ing services such as the collection of statistics, the control of 
scheduled animal diseases, and the administration of tithes, enclo- 
sures, and university and college estates and was charged with one 
new function, the allocation of £5,000 a year for the assistance of 
agricultural and dairy schools. 

Agricultural Instruction.— The first systematic attempt at 
agricultural education began about 1890, and in its train followed 
some new beginnings in research. The great start made at Roth- 
amsted had been left solitary and unaided, though other countries 
were copying its methods and extending them into all the sciences 
which bear on agriculture. The movement was too young to have 
any effect on the industry before the close of the century; it had 
to overcome the intellectual inertia of a class which had always 
been indifferently educated and had no opinion of book farming, 
while the new scientific teachers had to learn what was good in 
the practical man’s outfit and to recover from their own mistakes. 
One new fertilizer had been added to the list available for the 
farmer, namely, basic slag, a phosphatic by-product of the steel 
Industry -which was to do much to improve the growing area of 
grassland But owing to his poverty the British farmer was not 
using fertilizers as much as he might have done, and the greater 
part of the British production of sulphate of ammonia was being 
expos ted 

^Steady recovery and quiet progress under the favouring wind 
of slowly rising prices characterized the opening years of the 20th 
century. Knowledge was growing, both from the example of suc- 


cessful practitioners and from the technical instruction that was 
becoming more generally diffused. Statistically the industry con- 
tinued to decline; the arable land of England diminished by a 
further 1,000,000 acres between 1900 and 1914; nor was there any 
compensating increase in the numbers of livestock, though the 
output was improving as better methods of feeding and breeding 
brought the animals earlier to market. All over the country 
examples could be found of progressive and prosperous farmers 
who were taking advantage of the resources science was in- 
creasingly putting at their disposal. But many were still set in old 
ways ; mindful of the bad times that were not far off they sought 
the path of safety first and w 7 ere distrustful of all enterprise that 
might cost money. In the use of lime, fertilizers and other ameli- 
orations of the soil the farmers were falling behind their com- 
petitors in the Netherlands, Denmark and Germany, just as in the 
applications of machinery they could not rival the farmers of the 
U S. and Australia. Labour was still too cheap in the agricultural 
counties of England; farmers still clung to the traditions that had 
answered when wages were 7 s. a week and wheat over 65. a bushel. 

Marketing. — Above all the weakness of British agriculture as 
an economic unit was being exposed. The rapidly growing popula- 
tion was to an increasing extent being fed from overseas; in the 
five years preceding 1914 the United Kingdom only produced 42% 
of the food it consumed as measured in calories, including only 
20% of the wheat it needed. Great Britain was the one open mar- 
ket for the agricultural surpluses of the whole world, for the one 
or two small countries that also persevered in a free trade policy 
were themselves exporters of agricultural produce. In consequence 
great commercial interests grew up to exploit this import trade, in- 
terests that could impose upon the aspirants for a place in the Brit- 
ish market those conditions of uniformity of produce, standardiza- 
tion of output, and attractiveness of packing, which made for 
ready sale. Because of their dependence upon an export trade 
competitors were marshalled into co-operative societies, and 
through mis discipline the peasant farmers of other countries 
secured ail the advantages of marketing which might have been 
expected to belong only to the big businesses. The typical British 
farmer, who in his day had been a nonefficient unit for the sale 
of his staple produce and could look down upon the exploitation 
uct'— 1 - was loath to forgo his individuality and slow to 
\ ' - * ‘ 1 k . eakness in the world’s markets. The lack of leader- 
ship and organization was all a part of the want of public confi- 
dence in an industry which had become somewhat remote from 
modem life. The great landowners no longer regarded agricul- 
ture as a money-making business; they maintained home farms 
because of the traditional association of the English gentleman 
with the countryside and because the exhibition of pedigree stock 
was a recognized form of social competition; but the lawyers, the 
bankers and the capitalists remembered the past and had no be- 
lief in the earning capacity of the land. No joint stock enterprise 
to produce food at home could hope to obtain public support, how- 
ever much money might be forthcoming to exploit wheat or wool, 
tea or rubber or copra abroad. The farmers who were making 
money said little about it and trusted to obtain whatever capital 
was needed for their businesses, many of them extensive, from 
their friends or trade connections. Politically the farming interest 
did not count; in parliament there could be no agrarian party, 
hardly even an agrarian member, because even in a purely rural 
constituency the more numerous labourers were not likely to vote 
with the farmers. Nor was there any policy upon which the agri- 
culturists were united; although most farmers were still protec- 
tionists, such a measure was taboo to all parties so far as concerns 
food and even with the agricultural labourer the dread of higher 
prices outweighed the hope of better employment. 

The one political measure of outstanding importance was the 
Small Holdings Act of 1908 which empowered county councils to 
acquire land and equip it for small holdings and allotments (see 
Allotments and Small Holdings). This act was a sign of grow- 
ing public interest in agriculture and a feeling among thinking 
people that the urbanization of Great Britain was proceeding too 
fast and that some measures should be sought to check the drift 
of men away from the land. The triumphal march of industrial- 
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ism from factory to factory had lost some of its attractiveness; 
statesmen no longer regarded the simple theory of Great Britain 
wholly given up to manufacturing and exchanging its goods for 
food, as desirable or even safe. So the Small Holdings act was an 
attempt to recreate the peasantry that had long been dying out in 
Britain, and to provide access to the land for men whom circum- 
stances had driven into the towns but who still felt a cal! to the 
soil. The growth of small holdings could do little toward reducing 
the volume of imports; the impulse was social rather than eco- 
nomic, but a small holding might give the energetic man a start 
toward a larger farm. The statutory small holders rarely failed to 
establish themselves, but their numbers barely sufficed to keep 
pace with the wastage that was elsewhere going on (see Small 
Holdings). 

The Development Fund. — Another measure of perhaps more 
far-reaching consequences was Lloyd George’s Development Act 
of 1909, by which was set up a commission endowed with ample 
funds, the function of which was to promote research and educa- 
tion in agriculture and to carry out other experimental work in 
rural industries which might help to restore prosperity to the 
countryside Thanks to this fund British agriculture began to be 
provided with an adequate establishment for research and investi- 
gation, such as the United States, Germany and other progressive 
countries already enjoyed. Some results from research were al- 
ready accruing The plant breeder’s improvements were quickly 
recognized by farmers, and Rowland Biffen of the Cambridge 
School of Agriculture and E. S. Beaven of Warminster, working 
independently, had applied Mendelian principles to the breeding 
of new varieties of cereals. Some of Biffen’s wheats and Beaven’s 
barleys were already being widely grown by farmers in the pro- 
gressive districts and their success did more than anything else to 
convert farmers to a belief in the value of research. 

Toward the close of the period the tractor plow, driven by an 
internal combustion engine, began to appear. It could be operated 
on a farm of ordinary British size, whereas the steam plow was 
only economic on an extraordinary acreage and had become an 
emergency implement only hired for special work. Imperfect as 
the motor implement was, it offered potentialities of speeding up 
and economizing manual labour which have not as yet been fully 
realized. 

World War L — War halted these forces of quiet progress. Its 
first effect was to sweep the agricultural colleges and research in- 
stitutes of their students and younger staff members for military 
service. For the first two years of the war the farmers were told 
to carry on their work as usual. Prices rose steadily but not ab- 
normally, though here and there special shortages developed. It 
was not until the submarine campaign became ominous in 1916 
and harvests at home and in the U.S. were deficient that the 
government deemed a special agricultural program vital. 

Early in 1917 the Board of Agriculture under the presidency 
of Rowland E. Prothero (later Lord Ernie) set up a Food Pro- 
duction department directed by Sir Arthur Lee (later Lord Lee 
of Fareham), and county committees with power to direct the 
crops to be grown were constituted. Little could be done to en- 
large the area under crop in 1917, but each county was assigned 
an area of land to be put under the plow for com and potatoes. 
Attention was also given to land inadequately cultivated. Services 
were organized to provide and distribute steam and tractor plows, 
horses and implements. Labour was recruited from every possible 
source, including interned persons and prisoners of war. Many 
women helped, training centres being set up to make them and 
other unskilled labour serviceable. The supplies of seeds, fer- 
tilizers, feeds tuffs and other necessities like binder twine were 
organized, and the necessary transport and credits for purchases 
overseas were arranged. Although late, the program was prose- 
cuted with great vigour, and even in 1917 the area devoted to 
wheat, barley, oats and potatoes was considerably increased. The 
cultivation in allotments of all spare ground near cities and towns 
was promoted. This movement (see Allotments) was of no 
small value in mitigating later food shortages. 

To meet the emergency and also provide a permanent policy of 
encouraging agriculture for the national welfare, the Com Pro™ 


duction act was passed in 1917. It guaranteed certain prices for 
cereals, but the rapid rise of prices rendered the provisions un- 
necessary during the w T ar. It also provided for wage boards to 
determine minimum wages for agricultural labour from year to 
year in each district, but the price situation developed so rapidly 
that the boards fixed the actual rather than the minimum rates 
Landowners were debarred from raising rents in so far as such 
increases could be ascribed to the guaranteed prices. The act 
sought to maintain and extend the area of cultivation, and regard- 
less of its defects it was the first coherent scheme that recognized 
the needs of all classes interested in the land. 

The course of prices was of more immediate interest to the 
farmers. Early in 1917 shortages attended by rapid rises of prices 
and speculation among dealers forced the newly formed ministry 
of food to fix prices and then ration all major articles of food 
These steps involved a very complete control of c” phases of 
distribution; prices had to be fixed for both the r,~ocL ana the 
consumer, the middleman’s allowances were determined, and the 
supplies had to be allocated to the needs of each district. The 
food controller had to compromise between the high prices neces- 
sary to stimulate production and the low prices required by the 
consumer. The consumption of bread was left uncontrolled, but 
its price was kept dovrn by a subsidy. It was also necessary to 
fix the prices on much of what the farmers produced on a reason- 
able parity so that they would not be tempted to concentrate on 
the production of the most profitable. A shortage in cattle food 
developed since the rationed ships’ tonnage for goods from over- 
seas had to be reserved for essential human foodstuffs, soldiers 
and munitions. The normal home production of cattle food was 
likewise reduced because wheat was mificd more deeply and this 
produced only 5% or 6% offals as compared with 30% before 
the war. Actually the milk herd of the country was not appre- 
ciably reduced, but the sheep population declined by 1,500,000 
between 1916 and 1918, and the pig herd declined from nearly 
2,500,000 in 1914 to 1,700,000 in 1918. 

During the latter part of 1917 and early 1918 the program of 
the Food Production department and its county committees found 
a real response. In 1918 as compared with 1916 the total arable 
land of the United Kingdom was increased by 1,720,000 acres 
and the land under crops by nearly 3,000,000 acres, the increase 
in wheat being 750 000 acres, in oats over 1,500,000 acres, and in 
potatoes nearly 400,000 acres. But the withdrawal of more men 
for military service in the spring of 1918 and the disastrous har- 
vest conditions so intensified the opposition to compulsory plow- 
ing that no further progress was made. In fact the acreage in 
grain in 1919 was nearly 500,000 less than in the preceding year. 
With the end of the fighting in Nov. 1918, the farmers turned 
very strongly against control, despite the persistence of the crisis 
of food s implies 

Effect of Gforid War I on Farming,-— The consequence of 
the war conditions which persisted until near the end of 1920, 
when the food controller’s operations were relaxed, was a great 
temporary prosperity for the farmers. Although they had to sell 
their wheat at less than the world price and the cost of labour 
and supplies rose to a high level, rents did not vary and the bal- 
ance was strongly in their favour. They also enjoyed the benefit 
which affects all farming operations, namely that on a rising mar- 
ket some of the costs, particularly labour, are incurred on a lower 
scale than that of the realization. While the largest sums of 
money were realized from potatoes and vegetahV, .u'b.bN the 
highest rate of profit was on the grazing iairr? \ U;* • aeep 

and wool, young stock and milk, and employed little labour. But 
the only men who really kept their profits were those who gave 
up their farms and sold their stock before the end of 1920, 

The most immediate effect of these farming profits was a sharp 
rise in land values. During 1918-21 there were immense sales of 
agricultural land amounting on a conservative estimate to 3,000,- 
000 ac. in England and Wales. About one-eighth of the farminr 
area of the country changed hands in these years at greatly e* 
hanced values. Landowners were not able to raise rents thou^ 
their disbursements for tithe, repairs and taxation had increased 
farms being in demand, they could treble or even quadruple thefflj 
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net incomes from land by selling it and investing the proceeds in 
government stocks. Tenants were anxious to retain their hold- 
ings but had to buy in order to do so. 

Consequently these years saw the creation on a fairly large 
scale of an owner-occupier class of farmer. Some oi these men 
had alieady made money enough to pa}' for their farms or were 
able to do so while prices were high; they were comparatively 
safe when the crash in values came in 1921. The men who then 
found themselves in difficulties were those who had bought their 
farms on borrowed money and still carried the mortgage; still 
more those who had entered and stocked their farms in the period 
of high prices. 

Considering the production of the country the advance in the 
arable and particularly in the grain area attained in 1918 was not 
maintained even m the years of high prices that persisted until 
1921. All powers of dictating cultivation were abandoned at the 
close of the war As regards livestock the size of the milk herd 
was maintained, though the beef herd suffeied a small decline. 
The sheep flock of Great Britain, of England in particular, was 
greatly diminished; in England and Wales it stood at about 17,- 
500,000 at the beginning of the war, had fallen to 16,500,000 in 
1918 and reached its lowest point, 13,383,000 head in 1921, while 
analysis of the returns shows that the loss had fallen almost en- 
tirely upon the sheep of the arable counties. Arable sheep farm- 
ing had always been a special British feature characteristic of the 
open country upon the chalk and the sands. There half the arable 
land used to be farmed with fodder crops — rye, winter barley, 
tares, rape, kale, turnips and swedes, which were sown so as to 
afford a succession of green crops upon which the sheep were 
closely penned m folds that were moved day by day on to fresh 
ground. 

In addition to their green food the sheep and lambs received a 
little hay and com and cake to force them on for market at an 
early stage; the land received the benefit of the manure made 
from the food and the treading of the sheep. This system, the 
sheet anchor of the older light land farming, was unsuited to war 
and postwar conditions. The labour required, both for the fold 
and the growing of fodder crops, was too expensive at the new 
wage rates, the supplementary feeding stuffs were unobtainable, 
and prices tempted the farmer to sell all his flock and put the 
land into grain. Again fixed prices ignored quality; the arable 
sheep farmer could no longer realize the extra price he had been 
accustomed to obtain for his quickly-grown lambs. Consequently 
the great arable sheep areas in Hants, Wilts and similar counties 
lost up to 50% of their sheep and though their numbers revived 
later the restocking was with grass breeds like the Cheviot-Border, 
Leicester half* breeds, Exmoors, Kerry Hills, etc., to the perma- 
nent loss of the Down breeds, like Hampshires, Oxford Downs 
and Southdowns. 

The stock of pigs suffered great reductions with the shortage of 
feeding stuffs in 1917, 1918 and 1919. The herd which in England 
and Wales had remained for many years at about 2,000,000 fell 
to 1,700,000 in 1918, but recovered rapidly to more than its 
previous level, reaching 3,250,000 in 1923. The numbers of poultry 
followed much the same course as that of pigs and from the same 
causes, but the postwar development was more marked with the 
rapid extension of the knowledge of skilled poultry management. 

Depression of the 1920 s. — War prices were maintained until 
the spring of 1921; then they dropped by about one-third by the 
dose of the year Hie prime cause was the deflation of money in 
Great Britain and the U.S. which was then effected; the second- 
ary causes were the abundant harvests in the vastly expanded 
area of cereals in the Americas, particularly in Canada, and the 
lack of purchasing power among the war-ruined population of 
Europe. Prices in Britain continued to fall until 1923, then 
tended to recover a little until the long-continued coal strike of 
1926 produced a new fall which specially hit the class of farmers 
who had so far suffeied least namely, the producers of milk and 
meat. The situation was aggravated by a succession of bad sea- 
sons after 1018. which of themselves would have hurt the position 
of farmers e> en m normal times. Bad growing seasons, wet har- 
vests and foot and mouth disease, were serious contributorv fac- 


tors in the ruinous condition in which British farming found 
itself. Deflation alone wrote off nearly half the capital farmers 
estimated they possessed m 1921, and though this did not really 
alter the position oi men who had been farming continuously 
from before the war, it fell heavily upon those who had entered 
farming during the years of high prices or had mortgages out 
from the purchase cf farms. 

Fostwa - Leg? 3. : ue: . — The state of agriculture was not with- 
out consideration and legislative action during the period after 
World War I. War experiences persuaded both parliament and 
the general public that the maintenance of a prosperous agricul- 
ture was of some moment in the national policy. Even during the 
war a reconstruction committee under Lord Selborne had ex- 
amined the question and drawn up a series of recommendations 
on which the Com Production Act of 1917 had to some extent 
been based. But that act, as already seen, had immediately become 
nugatory as far as guarantee of prices was concerned. As the out- 
come of a royal commission m 1919 an Agriculture act was 
passed in 1920, which accepted the main principles of the old act 
by charging the state with the payment of subsidies on the acre- 
age of wheat and oats grown, whenever the prices fell below the 
assessed costs of production. The county agricultural committees 
became statutory bodies endowed with powers to determine ten- 
ancies in case of persistent bad cultivation or neglect, and even to 
enter upon the land and act themselves in cases of default Wages 
boards were continued and tenants were given greater security 
of tenure by provisions which compelled the landlord to give 
compensation for disturbance equivalent to a year’s or even up to 
four years’ rent, unless the county agricultural committee would 
certify that the notice to quit was justified by the bad cultivation 
of the tenant. The Agriculture act had, however, but a brief 
existence. It antedated by only a few months the break in prices 
of 1921, and it soon became evident that under the guarantees 
the state would be called upon to pay a very large sum upon the 
acreage of wheat and oats grown. The basal figure had in fact 
been set much too high for oats, a crop which is mostly con- 
sumed upon the farm and which therefore does not greatly affect 
the income of the farmer. But no attempt was made to remedy 
this defect ; the public cry for economy was so insistent that the 
act itself was repealed in 1921 within ten months of its passing, 
in spite of all the promises set out in the act that four years’ 
notice would be given before the guarantees were withdrawn. The 
repeal coincided with the very situation the act was designed to 
obviate, a wholesale break in prices brought about by causes be- 
yond the control of the farmer, and in this case by the deliberate 
deflation policy of the government. With the guarantees the 
wages boards disappeared and though conciliation committees 
were set up in most counties, the average weekly wage dropped 
from 42s. in Sept. 1921, to less than 28s. before the end of 1922. 
The repeal of the Agriculture act put an end to all ideas for a 
national constructive policy for agriculture and the industry was 
left to sink or swim by its own powers and be guided by its own 
lights. The action was part of the pessimism of the time, of the 
war weariness that shirks any sustained effort and doubts the 
value of any planning for the future. Bitterly as it was resented 
by the farmers, who thereby lost all confidence not only in gov- 
ernments but in agriculture itself, it was angrily acquiesced in, 
because they got rid of their two greatest bugbears — the shadow 
of control of farming and wages boards. The resentment gen- 
erated by plowing-up orders given in 1918 and other interferences 
consequent upon the orders of the food controller, had been 
worked up to an intensity out of all proportion to the actual 
hardship that had been inflicted, and farmers generally were pre- 
pared to purchase freedom at any cost. A very large proportion 
of them indeed grew little wheat or oats and were anxious to 
grow less in the difficult state of arable farming. So the farmers’ 
representatives, while protesting, accepted the situation; they 
saved those sections of the act that gave them compensation from 
disturbance (provisions which injured the landowners and were 
in many respects a hindrance to the improvement of farming) 
and they obtained as a slight recognition of the sacrifice imposed 
upon them the allocation of £1,000,000 to the extension of agri- 
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cultural research and education. 

ceif/ited^rDoliti J ati ° nal 1Farmers ’ union - in which was con- 
gS to Iny Site «<>- 

Th» dtarf state of the indost^ 6 ave me to 
in 19 2 o the Agricultural tribunal, consisting of three econo- 
mists not directly connected with agriculture, who produced an 
illuminating survey of the subject early m 1924. I ts Lin recom- 
mendation a subsidy upon arable land with further assistance to 
the growth of wheat, received little support from the farmers’ 
organizations and was never adopted by the government of the 
aay. It also recommended the re-establishment of the wages boards 
and this was effected in 1924. An act in r 9 22 disposed of a long- 
standing controversy by permitting the admission of Canadian 
store cattle into Great Britain, and the Agricultural Credit act 
of 1923 gave some relief in the shape of cheap mortgages to 
farmers who had purchased their holdings during the operation of 
the Com Production and Agriculture acts. The British Sugar 
(Subsidy) act of 1925 provided a very ample scale of subsidies 
on sugar produced in Great Britain, for a period of ten years, 
in order to encourage the establishment of a sugar-beet industry 
in the country. 

Wages and Prices. — The low agricultural prices of the 1920s 
and i93 os were not due to overproduction, since as far as can be 
estimated the gross output from the land of the world, actually 
lower in some items, did not keep pace with the growth’ of popu- 
lation after 1914 ( see below, World Agriculture), That this short- 
age did not result in higher prices was due to the destruction of 
the purchasing power of so many of the countries of the world, 
through war and revolution and the depression in industries. The 
efforts that so many states made toward a deflation of their cur- 
rency was regarded by many economists as the immediately op- 
erative factor, depressing prices for all producers and destroying 
the confidence upon which industrial activity depends. 

The other element in the equation— the relatively high cost of 
labour — could not be met in England by a reduction in the wage 
rate, which in agriculture was already below that prevailing in 
other industries. Indeed, bad as was the state of trade, men left 
farming for other occupations; many farmers complained of the 
shortage of labour, and in certain cases where profits were as- 
sured, as in sugar-beet growing, labour from Ireland was im- 
ported. Any local call for men immediately drew agricultural 
labourers from their following and when any general revival of 
industry took place the land was likely to lose most of its active 
and able-bodied men. Thus if no other change supervened, farm- 
ing, except for those special businesses that could command a 
sheltered or a luxury market, was reduced to a species of ranch- 
ing with a minimum of labour. There was one alternative — a 
sustained effort to make labour more effective, on the one hand 
by better organization, by the use of machinery and the elimina- 
tion of wasted effort, and on the other by careful training to in- 
crease the skill of the individual. Much of what was called “good” 
farming before World War I was still dealing with labour on a 
mid- 1 9th century basis of wages, and though operations had been 
cheapened after the fall of prices of the ’80s and the ’90s, there 
had been no radical reconsideration of methods such as was called 
for by the modem relation of wages to the prices of agricultural 
produce. This was the big problem before British agriculture — 
the revision of all its traditions of husbandry, and it required the 
co-operation of the investigators, both scientific and economic, 
with the study by individual farmers of the conditions imposed 
by their own farm and particular business. The investigators 
might supply stimulus and guidance, but the main effort would 
have to be exerted by the farmers themselves, for the ^problem 
was one of management and practice, demanding a consideration 
of* the technique of farming and the arts of leadership and man- 
agement that had not been forthcoming for the last two genera- 
tions. Some encouragement and renewal of confidence could come 
from increasing prices, for the withdrawal of men from the land 
because of the superior rewards in other occupations was not 
confined to Great Britain but was common to all countries. It 
affected the peasant as well as the wage-earning labourer; it was 
1 — T 


manifest in the United States as in France. 

Agricultural Co-operation.— The obviously attractive ad- 
vantages which can be obtained by buying and selling on a whole- 
sale scale and the great success attending co-operative effort 
among farmers abroad, particularly in Denmaxk, caused agricul- 
tural co-operation (q v.) to be pressed upon the British larmer 
for many years. The work of propaganda and advice was under- 
taken by the Agricultural Organization society, which was mod- 
elled on the successful Irish society initiated by Sir Horace 
Plunkett The AO.S. was a voluntary oigamzation supported by 
subscriptions from its affiliated societies, but it enjoyed a consid- 
erable amount of subvention from the Development fund from 
1910 to its demise in 1924. The earlier efforts at co-operation 
chiefly aimed at the formation of purchase societies to supply the 
farmers’ requirements for fertilize’"; teedmg stuffs and other ma- 
terials. Though many of these ventures had but a brief existence 
some became strong trading corporations, such as the Eastern 
Counties Farmers’ Co-operative society at Ipswich. A wholesale 
society, launched during World War I with the object of bulking 
the purchases of individual societies, came to disaster. Little 
progress was made with societies for the sale of farmers’ produce, 
though a number of c rz-c W : ~ depots flourished. Dairy so- 
cieties had a somewlr: existence; in some cases as 

soon as they attained local success they attracted the attention 
of one of the big dairy firms and after a period of fierce compe- 
tition either succumbed or were brought out. Eventually the 
Agricultural Organization society, despite all the devoted work 
given to it and the subventions it had enjoyed, found it necessary 
to dissolve. It had never received any wide measure of support 
from farmers, and as the National Farmers’ union had become 
the representative organization of the farmers of England and 
Wales and was prepared to take over the care of co-operative 
action among its members, the old society gave way to the 
National Farmers’ union. At the same time the gmTrnmcnt 
under the Agricultural Credits act made provision for loans to 
Agricultural Co-operative societies on the basis of a loan of 20s, 
for each 20s. share taken up by members, of which no more than 
$s. need be initially called up. The history of these latter ventures 
was not altogether encouraging. At the same time there was a 
movement for the setting up of co-operative bacon factories on 
Scandinavian models. Seven such societies were started. Two 
active wool-selling agencies were established, one in the southeast 
and one in the northern counties, both of which steadily pro- 
gressed. In 1925 on the termination of the wartime hop control, 
a voluntary organization to continue the collective sale of hops 
succeeded in enlisting some 90% of the hop growers of the coun- 
try. While other examples could also be named, speaking gen- 
erally, agricultural co-operation made but little progress among 
the farmers of England. 

The reasons are not far to seek. In the first place the larger 
English farmers make tbeir purchases on a big enough scale to 
secure terms comparable with those offered by the co-operative 
society. When such men joined a purchasing society they were 
apt to use it merely to beat down the terms offered by their 
merchants. The smaller farmers followed the lead of the big men 
or were unable to forgo the credit they obtained from the mer- 
chants. Again the firms dealing in agricultural necessaries were 
very firmly entrenched in Great Britain: many of them were 
bigger and more efficient than a newly-started co-operative society 
could be, and having capital behind them did not shrink from 
competition They had the great advantage too of being able to 
offer credit, and their agents being generally drawn from the 
farmer class had friends and connections among the men with 
whom they wanted to do business. 

Societies for the sale of farmers’ produce had an even more 
difficult task. Trade rivalry -was equally strong; the customary 
markets were dose at hand and farmers were loath to forgo their 
individuality or renounce the chance of a temporary rise of prices. 
Co-operative selling involved working to contract and the pro- 
duction and regular delivery of a standardized article. The bacon 
factories failed largely because they could not ensure a regular 
supply, the farmers diverting their pigs to other channels when 
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prices rose. Firm contracts to deliver regularly were refused by 
the producers or could not be enforced. Milk societies were com- 
pelled by their members to give a price too high for successful 
working because a competing trader with a long view would offer 
prices above the economic parity. Certain ventures failed also 
from embarking upon a manufacturing process, like bacon cur- 
ing, which requires a considerable degree of technical skill, and 
the inability of the society to pay a competent manager or else 
to find one before its resources went. 

The existence of a near-by market is the great obstacle to agri- 
cultural co-operation for the sale of produce. Nearly all the ex- 
amples that are so freely quoted of the success of farmers’ organi- 
zations — the bacon factories of Denmark or the fruit-selling asso- 
ciations of California — rest upon the fact that only an export 
trade is available and that farmers cannot engage individually in 
such a trade. They are driven to organize because the alternative 
is the control of a wholesale trader who cuts the producers’ re- 
turns to the minimum that will keep them in business. For these 
and other reasons the true co-operative spirit was lacking, and 
British farmers did not show that loyalty to the principle of com- 
bination which would induce membefs to stick to their society 
even at the cost of some loss to themselves. When there is an 
old-established market at hand it is almost impossible for a co- 
operative business to give the farmer better returns at once. 
Psychologically, too, defaulters and men who stand outside a 
combine have a powerful disintegrating influence upon it. They 
share in all the benefits if the combine succeeds in raising the 
general level of price; they take no risks and get paid at once, 
while members may be waiting for a portion of their returns be- 
cause the society has only succeeded in raising prices by with- 
holding part of the crop from the market. The “outsiders” would 
not be human if they did not boast about their advantages, and 
English farmers were as yet too easy-going and too much merged 
in the general community to counter with a social boycott. Simi- 
lar occurrences in certain of the British dominions resulted in 
legislation to force recalcitrants into any combination which se- 
cured the adhesion of three-quarters or four-fifths of the pro- 
ducers; but such procedure was quite alien to the English farm- 
ers’ declared policy of “no control.” Yet the acceptance of vol- 
untary control is the essence of co-operative organization, and by 
virtually compelling farmers to produce the article wanted by the 
market, rather than that which they fancied, exerted a powerful 
educational influence. On the other hand if he did not accept the 
voluntary control of his own organizations the British farmer was 
likely to drift into subjection to the much less sympathetic con- 
trol of big businesses which would make of him a tied producer. 

Thus the prospects of agricultural co-operation did not appear 
bright, though the situation was not without hope; a sense of the 
necessity for combination was growing. Nothing could be gained 
by preaching co-operation at large, but little by little particular 
instances were making good, especially where the association only 
attempted to sell and not to manufacture the raw material pro- 
vided by the farmer. An alliance might be possible with the great 
co-operative organizations among consumers, which indeed had 
hitherto been spending their efforts in organizing foreign rather 
than home producers. But it was only by combination of some 
sort, from within or from without, that British farmers could hope 
to retain a remunerative share of the best of all agricultural 
markets — that of Great Britain. (See Agricultural Co-opera- 
tion.) 

British Farming Systems.— British farming is characteristi- 
cally an affair of small capitalist businesses employing paid labour. 
Characteristically j too, the farms are tenancies held under yearly 
agreements, though the tenant is largely protected from disturb- 
ance by the Agricultural act The landowner provides the perma- 
nent equipment of the farm buildings, gates and fencing, water 
supply, drainage. The landowner also is responsible for repairs 
to the fabric, but minor improvements of which he will remain 
possessed are generally carried out on the basis of the landowner 
finding materials— timber for fencing, bricks, stone, gates, drain 
tiles, seeds for permanent pasture, etc., and the tenant finding 
the labour. The landowner’s capital has been estimated to 


amount on the average to £31 per acre, the tenants to £i2~£i5 
per acre, and the average rent to 31s . per acre. Under such a 
system the entry upon and leaving of a farm, at whatever date, 
necessitates a considerable adjustment of account between land- 
lord and tenant, since the farm must be left as a going concern. 
These adjustments were formerly regulated entirely by custom 
and though they were now governed by the various Agricultural 
Holdings acts (consolidated in 1923), custom was recognized and 
still played a large part. The basis of the act was that the out- 
going tenant was entitled to compensation from the landowner 
for all improvements he has effected, the amount of compensa- 
tion being determined by the value of the improvement to the 
incoming tenant. For certain types of permanent improvement, 
e.g buildings, fruit trees, etc , the tenant was not entitled to 
compensation unless the consent of the landlord had previously 
been obtained. The purpose of this exclusion was to prevent the 
tenant from committing the landowner to payment for an im- 
provement which the latter might not be able to realize. For ex- 
ample the improvement effected by planting land with fruit or 
hops might be valued as high as £100 an acre, with embarrass- 
ment to the landowner if he had to pay out this sum on the deter- 
mination of the tenancy without any assurance of being able to 
find a tenant willing to pay an adequate rent for it. An exception 
was made in the case of holdings let as market gardens. Here gen- 
eral legislative sanction was given to what was known as the 
“Evesham custom.” The tenant possessed the right of free sale of 
the improvements he had made, e.g., beds of asparagus, fruit 
plantations, etc., but had to find the purchaser, the landowner be- 
ing obliged to accept the tenant proposed by the outgoing tenant, 
who had made his own bargain for the improvement with the new 
tenant. 

In ordinary cases the negotiations with regard to improvements 
proceeded between the outgoing and the incoming tenant, m 
whose agreement with the landowner was a clause that he should 
pay whatever compensation was due to the outgoer. Each tenant 
appointed a valuer who between them prepared an agreed valua- 
tion of the tenant right, there being provision for an arbitrator in 
cases of dispute. The account included the cost of cultivations 
carried out before leaving the tenancy, standing crops and manu- 
rial residues whether of fertilizers applied or purchased feeding 
stuffs consumed during the latter years of the tenancy; but as 
farms were vacated at different dates in different parts of the 
country, though most commonly at Michaelmas or Lady day, 
custom still played a large part in determining both what things 
were the subjects of compensation and the basis of assessment. 

Tenancy. — The British tenancy system possesses many ad- 
vantages. The handicap that farming is under as compared with 
other industries lies in the large amount of fixed capital involved 
in comparison with turnover and in the lag that exists between 
expenditure and returns. For the farmer who has to own his farm 
this implies a considerable degree of credit, and in other coun- 
tries it has generally been found necessary to give some state 
support to landbanks or other long term credit organizations which 
will take the burden of the capital outlay on land and buildings. 
The short term credits required for the conduct of the business 
proper .are supplied by co-operative associations or the banks. 
Otherwise mortgages rule and mortgages have universally proved 
destructive to the farmers whenever a run of bad seasons occurs. 
In Britain the landowner has supplied the cheap capital the in- 
dustry requires for its permanent equipment, and the banking 
system so far pervades the community that* it can furnish a not 
unreasonable proportion of the working capital the farmer should 
have. Even so the farmer would have to work upon a much 
smaller proportion of borrowed capital than prevails in other busi- 
ness, and in practice in Britain the farmer resorts to a dangerous 
extent to the tradespeople with whom he deals. The merchants 
who sell to him his requirements in manures and cakes and buy 
from him his grain and hay, and the auctioneers through whose 
hands pass the store cattle he buys and the finished cattle and 
sheep he has to sell, provide to a very large extent the financial 
backing of the industry. This custom obviously limits the power 
of the farmer to buy and sell in the best market, and it was pro- 
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posed by legalizing the creation of chattel mortgages to enable the 
banks to accord greater credit facilities. The farmer could then as- 
sign his livestock or Ms standing crops as security for advances. 

The tenancy system undoubtedly assisted in the development 
of British farming in the 19th century, though it produced a cer- 
tain number of cases of oppression when the power of the land- 
owner to turn out a tenant for causes unconnected with farming 
remained unrestricted. The condition, however, of success in a 
tenancy system is the possession by the owner of a real knowledge 
of, and interest in, the conditions of farming. He (or, in the case 
of large estates or other interests, his agent ) must have consider- 
able technical knowledge, if he is to be a working element of the 
system, the adviser and leader of his tenants. The declining in- 
terest of landowners in agriculture and the inadequate training 
of so many of the agents employed by them were a main cause 
of the weakness that the tenancy system displayed and its ham- 
pering effect upon enterprise and innovation among the farmers. 
Many people, therefore, aiming at a return to a system of occupy- 
ing ownerships pleaded the necessity of freedom for the culti- 
vator and the stimulus of the “magic of property 5 ’; though it 
would be within the experience of those who had occasion to sur- 
vey the countryside in detail that even if some of the best, so 
also many of the worst-managed farms are the property of their 
occupiers. Further in a modem state no ownership system per- 
sists ; minors, females or men with other interests inherit, and the 
new owners prefer to let rather than to sell. For these reasons it 
was argued that the welfare of the industry demanded the state 
ownership of all agricultural land and a stricter exercise of the 
continuing owner’s interest in good farming. 

Small Holdings. — Other observers who were impressed by the 
straits of wage-paying farming, even at the low rates for agri- 
cultural labour, sought a solution in a break-up of the larger 
holdings characteristic of British farming and a return to the 
peasant system of family farms, still customary in most parts of 
the world. Even in the depression of the 1920s flourishing col- 
onies of small holders could be found in many parts of the coun- 
try, and the creation of small holdings was attended by an in- 
crease in the production from the soil. For instance in the vale 
of Evesham grass farms on clay land which were indifferently 
grazed and yielded but a poor return of milk and store stock, 
became intensively cultivated for asparagus, plums and other 
vegetables and fruit ; where there had been perhaps one man em- 
ployed per 100 acres, the small holders would make a thrifty 
living on 15 acres of the new cultivation Consideration of such 
cases led to the Small Holdings act of 1908 and to a widespread 
demand for a general policy of dividing up the land. It was 
doubtful, however, whether the admitted success of small hold- 
ings was a sufficient basis to justify their general application to 
British conditions. The success of small holdings depends upon 
two factors. The small holder, being his own master, works 
harder and more intelligently and for longer hours than the paid 
labourer; he also throws in the work of his family, often of con- 
siderable amount. Large farmers would agree that if they could 
get from their labourers the quality of work put in by the small 
holder they could pay wages even higher than the returns ob- 
tained by the small holder. Small holders, therefore, are con- 
cerned with the production of those things in which manual 
labour bulks largely, but also they must engage in a branch of the 
industry that has a rising market, and preferably one that is 
naturally protected. With their ears to the ground they have been 
quick to seize upon small things that the large farmer neglects. 
Milk, potatoes, vegetables, fruit and poultry, and occasionally 
pigs have been the produce upon which the small holders have 
depended. They rarely touch the main lines of farming — grain, 
beef, or sheep and even with milk they often make their profit by 
combining retailing with production. Thus the opportunities for 
small holding are limited and the markets they cater for are 
easily overstocked, although as regards milk and vegetables they 
had reaped the advantage of a demand that had been steadily 
rising for years. As a rule small holders require good land and 
can make little use of the great areas of the chalk and clay soils. 

While it is generally agreed that small holdings are unsuited 


to the production of grain or cattle and sheep breeding, it is 
argued that even these branches of agriculture could be pursued 
if they were organized for the co-operative use of machinery, pedi- 
gree sires, etc. But this is only equivalent to saying that small 
holding farming could be successful r 'wnerihe Ty and by agree- 
ment it adopted the methods of large .'a nr -a farm- 

ing has not been realized and the mark of the small holder is his 
independence ; as a rule he has only become united with co-opera- 
tive selling societies when he has been under the necessity of work- 
ing for an export market. Nor is there necessarily any greater 
production from land under small holdings ; in the instance quoted 
above the increases are due to a change in system introduced by 
the small holder. But the large-scale fruit grower or market 
gardener or milk farmer will produce more per acre and that of 
better quality than the small holder working single-handed. Or- 
ganization and the command of capital in the large businesses tell 
even against the individual attention which is the asset of the 
small holder; spraying is more suitably undertaken on an exten- 
sive scale; clean milk more often comes from the large herds. 
The greater production per acre of the small holder is often a 
consequence of the more intensive farming which he is forced to 
adopt but which would be uneconomic if the labour had to be 
paid for There are thus two cardinal difficulties attending upon 
a revival of a peasant system of farming in Britain, one economic, 
the other social. The economic drawback is* the higher capital 
outlay involved ; the creation of a colony of small holdings necessi- 
tating expenditure on buildings, roads, fencing, water supply, etc., 
that is much greater than would be required on a farm of equal 
area and engaged in the same type of farming. But it is not 
germane to quote the excessive cost of the small holdings set up 
after the war, which reached £2,000 and upward per holding, 
because at that time no farm, large or small, could have been 
equipped on bare land so as to produce an economic rent. The 
old peasant holdings inherit in their buildings and equipment, the 
results of the gradual unpaid labour of many im:..:-" .riaus and 
when the holding is sold this accumulated capital is counted cheap, 
because the price is based upon the farm’s earning capacity, not 
upon what it would cost to reproduce it: hence the prime eco- 
nomic difficulty of building up small holdings de novo. The sec- 
ond question is whether small holdings can persist on any large 
scale under modem conditions. Depending on the basis of the 
occupier giving his labour cheaply as measured in terms of hours 
and wage rates, the total cash returns from a small holding are 
often little or no better than the wages of the agricultural labourer 
and still less than those of the industrial worker. A certain num- 
ber of men are always prepared to give this price for their in- 
dependence and for the chance of getting on, and upon this fact 
depends the social value, even the necessity, of small holdings. 
But it cannot be expected that a whole class of the community will 
pernjmemly consent to lower wages and longer hours. Looking 
,:;.ck at history of British farming the merger of the smaller 
into the larger farms had always been going on. In other countries 
peasant farming had persisted longer because of the slower de- 
velopment of the industries, though even in France the peasant 
was being^ attracted from the land, and in the US. the younger 
generation looked askance at continuing the family farm. It was 
in China, Japan and India that the sheer pressure of population 
maintained the one man farmer at a standard of living barely 
above the starvation level Some small holdings are a necessity as 
a social safety valve; but a general return to small holdings would 
not solve the problem of increased food production. Farming is 
an industry like any other and a return to small holdings would 
be as much a retrograde step as would be a return to band weav- 
ing. Nor is the argument valid that the state would gain by hav- 
ing more men employed upon the land. If extra men are em- 
ployed on the land because the production has been intensified 
there is a gain, but if the extra labour has only to make up for 
an inefficient method there is loss. To prohibit machinery and 
return to spade labour would ensure the greatest number of men 
upon the land but the community would lose thereby. That com- 
munity is the richer which employs the smaller proportion of 
persons in the production of its necessary food, leaving thereby 
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a greater number free for the production of clothes, houses, etc., 
and other elements constituting wealth. 

Industrialized Farming.— It is obvious that on the large 
farm very considerable economies of working can be effected, 
especially from the use of machinery. The cheapening of costs of 
production depends upon making manual labour more effective. 
Modern no^ T er cultivators are likely to be large in order to secure 
that o ^ vL ci va 4*1 d depth of working proper to their work; they there- 
fore require large fields to save turning about and only broad 
acres defray their heavy overhead cost. Farming is no exception 
to other industries in that large-scale working by its powers of 
organization and concentration of effort can obtain better work 
done at a lower cost. The improvement of livestock by breeding 
and selection is only possible with numbers upon which to work. 
Buying and selling is better done on a large scale, however much 
the small holder may be able to obviate his weakness by co-opera- 
tion. Large-scale enterprise can employ those methods of costing 
and recording upon which good management is based. In his 
technical methods the small holder must work by tradition; he 
cannot afford to experiment and is therefore slower to accept new 
ideas. Furthermore the land still requires considerable capital 
expenditure if it is to be put to its best use; and drainage, the 
straightening of boundaries, and similar wholesale improvements 
are not practicable except on a large tract of land. It seems in- 
evitable that as intensified production becomes imperative to pro- 
vide .food for a growing population it can only be obtained by 
large-scale industrialized working. Two conditions, however, must 
be fulfilled before large-scale farming can be attempted with con- 
fidence. First of all a new art of management must be evolved, 
based upon systematic cost accounting and a critical knowledge of 
average standard costs. Good farming has hitherto been very 
much a personal affair depending upon the experience, intuition 
and determination of the individual. Industrialized farming will 
always require the qualities of the old farmer — his eye and en- 
ergy; but it also calls for more calculated management even 
though farming cannot be standardized like other industries. The 
other condition of success is the formation of a corps of workers 
trained for their job and rewarded accordingly. The old type of 
agricultural labourer was a highly skilled man ; much of the work 
of farming is now being done by men who have been prevented 
by some defect from entering other walks of life, or by youths 
who have been left to learn their craft haphazard. Efficiency de- 
mands efficient men, for however much machinery may be em- 
ployed a farm cannot be supervised like a factory. But if the fu- 
ture of agricultural production lies with industrial farming, a 
bigger unit will be required than the present average British hold- 
ing. Successful as was the farm of 200-500 ac. as a first step 
toward intensive production, it has become an uneconomic unit 
today; it is too small to take full advantage of machinery, is still 
retail in its buying and selling and demands too large a proportion 
of its turnover for management. With an average ratio of six la- 
bourers to one farmer on English farms, the business is insuffi- 
cient adequately to pay one man solely engaged in management, 
and even units of 500 ac. are not large enough. The proper unit is 
probably something of the order of 5,000 ac., with some hierarchy 
of managers and under managers into which young men who have 
been trained for the work could enter in subordinate positions. 
But it is also one of the handicaps of the present system of British 
farming that its management is too rarely recruited from school 
or college as other businesses are. The possession of capital is 
more often the condition of entry and too often is regarded as 
dispensing with the need for any technical training; but the in- 
dustry would be the gainer from a greater leaven of men who 
began on a more educated plane. 

World Agriculture. — The depression under which agriculture 
laboured between World Wars I and II would seem to offer little 
chance of a reorganization of the industry along industrial lines, 
there being nothing to tempt the large capitalists to take up food 
production. This depression was felt in all countries and, as the 
Economic conference at Geneva in 1927 indicated, it was the out- 
come of the deficient purchasing power of Europe and of China 
due to industrial depression. It was perhaps initiated by the de- 


flation policy of the leading states, because it was evident that the 
low prices were not due to overproduction in the usual sense of 
the word. 

If we exclude from consideration Asia and tropical Africa, as 
being both self-contained in the matter of food, the population 
of the rest of the world, constituting roughly the countries in- 
habited by the white races of mankind, increased between 1913 
and 1926 by approximately 50,000,000, or 7^%. The correspond- 
ing increase in the area of cultivated land was susceptible of even 
less accurate estimation, but according to the best figures avail- 
able was about 36,000,000 hectares. Meantime, however, agri- 
culture was not intensified, rather the reverse, and on the basis 
of current farming one hectare of land (2% ac ) was required to 
produce the food and other agricultural materials consumed by 
one unit of population. On this showing the increased food pro- 
duction since 1913 had not kept pace with the growth of popula- 
tion. Considering again the countries making returns to the In- 
ternational Institute of Agriculture, the wheat acreage increased 
in the same period from 109,000,000 to 119,000,000 hectares, the 
production from 1,029,000,000 to 1,139,000,000 quintals, Le., 
nearly But part of this increase in wheat was purchased 

at the cost of other crops. In the countries other than Asia and 
Africa the four chief cereals for human consumption, wheat, rye, 
barley and maize, taken together, only increased in area by 4% 
and in production by 5%. Food animals increased, cattle by 12%, 
sheep by 2%, while pigs declined by 4%, from which an increase 
of 8% in the meat production may be estimated. These figures 
lead to the conclusion that latterly the expansion of world food 
production had not been keeping pace with the growth of world 
population, even taking account of the relative checks imposed by 
World Wars I and II and by their consequences The low prices 
result from the deficient purchasing power of the larger popula- 
tion and from the fact that the greater part .of the food produc- 
tion of the world is carried on by peasant farmers. This method 
of farming can neither alter its production in response to a lower 
demand nor combine to maintain prices. The men who are en- 
gaged in it accept the bad times because in the main no alterna- 
tive is open to them, and by their capacity to endure hardships 
and yet persist in production at the low prices prevailing, they 
ruin the capitalist farmers who have to pay wages. But there are 
signs that the indifferent returns of peasant farming as compared 
with wage earning in the industries is beginning to tell in the 
withdrawal of men from the land. It is clearly happening in the 
United States and in France, where may be seen in progress the 
movement that characterized England in the latter part of the 
1 8th century. Peasant farming does not persist when industry and 
commerce come near and display their openings to the farmer. 
Moreover the opportunities for creating new peasant communities 
of farmers have become smaller; great stretches of unoccupied 
fertile land in temperate climates, such as were settled in the 19th 
century and provided food for the then unprecedented growth 
of population, have diminished. The demand for food and othei 
raw materials produced from the land must soon be felt by the 
still growing population, and any return of industrial prosperity is 
likely to be followed by a sudden upward rush of prices because 
there is no margin of overproduction and accumulated stocks be- 
hind the present low prices. Production adequate to meet the 
real needs of the existing population cannot be met by extending 
the cultivated area but will require an intensification of farming 
on the land now available. Intensification will only be prompted 
by better prices and will then best be realized by large-scale farm- 
ing on industrial lines. (A. D. H.; E. E. Es.) 

World War II. — The heroic achievements of British agricul- 
ture during World War II will long be chronicled. The starting 
point was a general plan drafted in 1936-37. The basic objective 
was the production at home of as much as possible of the foods 
most needed in wartime. The chief means was the plowing of as 
much grassland as quickly as possible for sowing and planting. 
An acre of permanent grass feeds only one or two persons, but 
an acre sown to wheat feeds 20 and an acre planted with potatoes 
feeds 40. In May 1939 the ministry of agriculture offered farmers 
a grant of- £2 per acre toward the 'cost of plowing up land that 
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had been down to grass for seven years or more. Steps were also 
taken to ouild a reserve of tractors B5? the time the war came, 
350*000 extra acres had been plowed for planting. 

Although the over-all war plan for agriculture was drafted and 
directed from London, its execution was carefully decentralized 
On ^ the day preceding the declaration of war, the minister of 
agriculture appointed county war agricultural executive com- 
mittees consisting of 8 to 12 local agriculturists for each of the 
62 administrative counties of England and Wales The chairmen 
were f carefully selected for their knowledge of local agricultural 
conditions and practices, their quality of leadership, and the con- 
fidence they would receive locally Appointment made the com- 
mittee personnel responsible to the minister and not dependent 
on local votes Yet the fact that they were representative of the 
landowners, farmers and labourers enabled them to work with 
all the elements of their countrysides in a demon a tic way Each 
committee ultimately had a paid executive officer with technic:! 
assistants drawn in part from the agricultural education estab- 
lishments which were dosed in 1940. The committees retained 
the powers delegated to them by the minister but designated sub- 
committees on cultivation, labour, machinery, land diainage, live- 
stock, horticulture, technical development, feeding stuffs, insects 
and pests, finance, goods and services, and war damage which 
supervised the day-to-day work. The county committees also set 
up 478 district committees. The main reliance was* on informal 
advice and instruction in securing fulfilment of cropping pro- 
grams, but compulsion after approval by the minister was re- 
sorted to in some 3,000 cases where the farmers refused to meet 
the efficiency standards set by the committees The Agricultural 
Improvement council, appointed in 1941, was responsible for see- 
ing that the results of research were incorporated in farming 
practice as quickly as possible. 

In 1941 the comity committees conducted a national farm sur- 
vey to ascertain the exact status of British farming and thus pro- 
vide a factual basis for knowing how far the general standard 
of farming could be raised. Practically every farm in Great 
Britain was visited, and the details concerning its^ condition, man- 
agement, equipment, capitalization and efficiency were tabulated 
A census of all farm stock and crops was taken, and a plan of 
every farm made. The farmers were classified A, B and C— 
good, second rate and bad, and concerted steps were taken to im- 
prove all three categories. This modern Domesda}’' survey not 
only provided invaluable data for the wartime mobilisation of the 
nation’s resources but supplied a blueprint for postwar agricul- 
tural planning. 

The problem of labour supply was met in a number of ways. 
The great and necessary increase in amble acreage called tor more 
labour, and yet some 98,000 men left the land to enlist during 
the war. Provision was made for a Women's land army on June 
i, 1939, and some 5,000 volunteers were accepted before the war 
came. The age limit was set at 1 7 to 40. The applicants also had 
to pass a medical examination and give evidence in an interview 
of their aptitude for farm work. The women were given a 
month’s training at agricultural centres or on approved farms. 
Their minimum weekly wage was set at 45 s. Part-time volun- 
teers were also organized; school boys and girls and young stu- 
dents, office and factory workers and retired folk served on this 
basis Soldiers, including many from overseas, also aided at har- 
vest time. In all possibly 150,000 volunteers helped with the har- 
vest of 1942. In some 50 communities voluntary land clubs con- 
sisting of persons who gave their weekends and after hours to 
farm work were organized. Early in the war the government de- 
cided that men must not be allowed to leave the farms for the 
higher wages of industry, and farm ■wages were set at a national 
minimum of 481. and later 60s. per week. 

Due to war necessity Great Britain became the greatest user 
of farm machinery of any country in Europe. The number of 
tractors rose from 52.000 before the war to some 175,000 in 1944. 
The implement units drawn by tractors increased from 200,000 
to 1,175,000. Although combine harvesters had been little used 
before the war because of the moisture problem, their number 
rose from 150 in 1939 to 1,500 in 1942. In counties with a scar- 
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city of machinery, implements depots were organized; in others 
the formers pooled their machinery in order that their maximum 
use could be effected The business of firms that contracted to do 
plowing and similar work expanded greatly. To popularize new 
machmes, demonstrations were held 

Many new machines were introduced An Agricultural Ma- 
chinery Development board was set up to guide this rapid mech- 
anization It consisted of implement manufactures, progressive 
fanners, representatives of the farm workers and associations for 
agricultural and industrial research It tested machinery, pro- 
moted standardization, provided educational and advisory serv- 
ices encouraged new inventions and ideas, and generally acted as 
the link between research workers and practical farmers. A na- 
tional Institute of Engineering functioned under the board. Al- 
though large consignments of machinery came from overseas, 
more than two-thirds of the new units were supplied by home 
manufacturers. 

To meet the food needs much land was reclaimed for agricul- 
ture. As the limitations were the scarcity of labour and machinery, 
it was necessary to take the most promising lands first The 
ditches on farms were cleaned and many neglected acres re- 
worked. Golf courses, private parks, building sites, bare downs, 
commons and moors w’ere plowed and planted Bogs and swamps 
took more expenditure, and it soon became necessary to have the 
many schemes of reclamation submitted to the government for 
approval. If approved the government bore half the cost. In- 
spired by the experimental work of Sir George Stapledon, many 
pastures of poor quality and rough grazings w r ere reseeded, thus 
greatly increasing the pasturage for livestock. 

As a result of the war effort Great Britain came to produce 
about two-thirds of the food it consumed whereas before the 
amount had been barely one-third. It is true that the consump- 
tion of some commodities was reduced, but on the other hand 
the increase was achieved in spite of the loss of more than 
7.000,000 tons a year of imported feeding stuffs formerly proc- 
essed into milk, meat and eggs. This represents an increase of 
about 70% in the net output of Great Britain’s soil. The net 
arable acreage was increased from 12,000,000 to 19,000,000, the 
largest total since the early 1870s. 

Despite the loss of more than 5 00c, 000 acres of pasture and 
most of the feed formerly imported, the dairy farmers broke all 
previous records and met the demand for fresh milk which came 
as a result of the National Milk scheme which guaranteed all 
children under five years, expectant mothers and invalids a pint 
a day at half price. The flax acreage was incieased from 1,600 
to 51,000 acres, and in Ulster the acreage was trebled. The pro- 
duction of sugar from sugar beets was sufficient to meet the 
home ration, though not the manufacturing needs. The wheat and 
potato acreages were doubled, and the increases in oats and barley 
were only slightly less. The annual production of vegetables was 
increased from 2,500,00c to about 400.000,000 tons. The number 
of sheep declined 2c? 0 , pigs more than 50% and poultry about 
20%. The number of allotments and gardens in back yards were 
greatly increased. More than 6,000,000 families raised at least 
some of their own vegetables and 1,000.000 their own eggs. Al- 
though the disastrous weather conditions during the harvest of 
1946 and the winter following brought deep gloom to the British 
countryside, it was hoped that the lessons of its wartime experience 
and achievement could be salvaged for the future. 

Bibliography — J A. Venn, The Foundations of Agricultural Eco- 
nomics (cd. 2, 1933), and j. A, S Watson and J. A, More, Agriculture 
(ed. 8, 1945), for the science and r.racrice of British farming; A D. 
Hall, A Pilgrimage of British Fa t :,rng 11913), for descriptions of the 
fanning areas before Woitd War I; A. W. Ashby, Allotments and 
Small Holdings in Oxfordshire (1917), for the economics of small hold- 
ings; C. R. Fay at Home and Abroad (1936-39), for a 

world view of ugr.cmi .rri cj - operation ; T. H Middleton, Fotfd Pro- 
duction in \Va+ < Z'.zi). for agriculture during World War I; Final 
Report of the Ur, - Rural Tribunal of Investigation (Cmd. 2,145, 
19*24), and J. P. Maxton, ed , Regional T\ Vs of British Agriculture 
(1936), for the agricultural svsiens World Wars I and II; 

L F. Easterbrook, Achievement in British Farming (1945), for a 
summary of agricultural changes during World War II, M. E C. 
Seebohm, The Evolution of the EngKrii Farm (1927) ; J. A. S. Watson 
and M. E. Hobbs, Great Farmers (1937), for historical data on Brit- 



4io 


AGRICULTURE 


ish livestock breeding; and Lord Ernie, English Farming, Fast and 
F resent (ed. 5, 1936), the standard historical work on the subject. 

AGRICULTURE IN THE UNITED STATES 

In the Americas the white man’s agricultural endeavours ex- 
tend back only to the middle of the 16th century , but the agri- 
cultural achievements of the natives, whom the white man for 
the most part thrust aside, date back to many centuries earlier. 
The early Europeans may have willed that the agriculture of the 
newly discovered continents was to be a projection of that of 
their homelands, but necessity compelled them to adopt native 
crops and methods to sustain their colonies It was the union of 
American Indian and European agriculture that provided the 
essential basis for the ultimate agricultural development of the 
new world 

Although the pre-Columbian agriculture of the Americas was 
deficient in certain fundamental respects, it had many contribu- 
tions to make to the civilization which the Europeans carried 
around the world. The agriculture of the old world consisted of 
both cereals and animal husbandry, whereas that of the new world 
centred about a group of cereals known as maize (corn) and 
lacked animal husbandry of significance. Neither cattle, horses, 
sheep nor swine were known in the new world before the coming 
of the white man. The natives knew that animals could be tamed, 
but they had failed to propagate them for their flesh or for use 
as traction power. The new world also lacked the wheel and its 
common applications in the cart, the pottery wheel and the rotat- 
ing hand mill. Instead of a plow, the new world used the digging 
stick and its specialized form, the spade or foot plow. On the 
other hand, the number of economic plants domesticated by the 
natives and adopted by the white man for world-wide use is ex- 
tensive; the more important include maize, tobacco, potatoes, 
beans, peanuts, squashes, cassava, tomatoes and pineapples-— a 
list that the old world could scarcely rival. The fact that the 
intruding Europeans found no wild plants of outstanding eco- 
nomic importance not previously utilized by the natives is evi- 
dence of their thoroughness in this field of endeavour. 
i So far as the agriculture of the Thirteen Colonies is concerned, 
tht Eumpem background is primarily England of the years 1580- 


1660. The mother country was then predominantly rural in its 
way of life. The statement of William Bradford that the Pil- 
grims were “used to a plame countrie life and ye inocente trade 
of husbandrey” serves as a description of the English colonists 
generally. England of the 17th century was comparatively un- 
developed agriculturally. Its great agricultural achievements came 
long after the founding and acquisition of the Thirteen Colonies. 

The earliest efforts of the pioneering colonists to derive a liveli- 
hood from the soil can hardly be called agriculture. In general 
their activities resembled those of primitive tribes in the hunt- 
ing and collecting stage of development. All of the initial settle- 
ments were to a considerable extent dependent on the native 
plants and wild animals for food until they could ascertain by 
trial and error what their lands could produce agriculturally. 

The natural food resources of the Atlantic coastal plain where 
the English planted or acquired the Thirteen Colonies varied 
somewhat according to the latitude, but there was usually an 
abundance. Berries of various kinds, including blackberries, rasp- 
berries, huckleberries, gooseberries, strawberries, cranberries, and 
fruits such as wild cherries, grapes and crab apples, as well as 
nuts and certain edible roots were available in season. There was 
also plenty of fish, oysters and dams, and wild game such as 
geese, ducks, pigeons, partridges and turkeys, as well as deer. 
Yet the early colonists were often on the verge of starvation. 
This suffering amidst what appears to have been abundance has 
been variously explained, but basically it was because the first 
settlers found it difficult to revert to a different stage of living; 
furthermore, it was difficult to transpose and adapt the agricul- 
ture of the old world to conditions in the new. 

Colonial Land Policies^-In 17th century England, land- 
ownership was the key to political, economic and social privilege 
and prestige. It was natural, therefore, that much stress should 
be placed on landownership in the English colonies. The early 
explorers had taken possession of practically the entire continent 
in the name of the king and thus provided him with a vast domain 
to dispose of as he wished. 

Although the ways by which land passed from the king to actual 
farmers were many and varied, three distinct procedures stand 
out, namely the manorial system, the New England system and 
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the southern system of headlights. 

^^ em P fc }° recreate mediaeval manorial ism in the new 
world, although it had long since outlived its usefulness m the old, 
was suggested by the sheer abundance of land. Although the king 
made grants of large tracts to friends with a view to their estab- 
lishing landed estates, their successful development was con- 
tingent upon revenue returns from the land. Accordingly the 
grantees sought to collect quitrents from the actual occupants of 
the . land, but the result was social friction which did not end 
until the quitrents were swept away during the American Revolu- 
tion. The land available in other ways far exceeded pressing 
needs, and those with sufficient initiative to venture to the colonies 
were loathe to settle voluntarily on manorial holdings, albeit 
American versions. 

Another distinctive procedure of land disposition was the New 
England system which emphasized group action and theoretically 
shunned the profit motive. The leading New England colonies 
were established by trading companies which received extensive 
grants of land from the crown and which served as, or evolved 
into,, governing bodies. When a relatively old and settled com- 
munity became crowded, at least according to contemporary 
standards, a group wishing to move into the wilderness selected 
representatives to look up a tract, usually contiguous to a settled 
community, which was deemed suitable for a new settlement. 
Having found what they needed, they petitioned the colonial 
government for permission to migrate there. The government, in 
turn, sent out a committee to examine the tract with reference 
to its suitability for settlement and to report on the qualifications 
of the would-be movers and especially of their leaders. If the 
committee’s findings were favourable, the grant was made. It 
was usually a rectangular area approximating the traditional U.S. 
township in size. 

The group receiving the grant became in essence a quasi cor- 
poration and proceeded over a period of years to divide the land 
in severalty among the settlers. Near the centre of the tract or 
in some other strategic location a village was laid out, the focal 
point being a green with the meeting house, the minister’s house, 
a burial ground, a market place and a school. From the green 
extended the village streets with the house lots, which w r ere plots 
of sufficient size for a dwelling and outbuildings, a dooryard, a 
garden and an enclosure for feeding stock. Then a large block 
of the grant was roughly surveyed and divided into strips which 
were distributed among the settlers by lot, each family receiving 
some of the best as well as some of the poorer land. When these 
“lots” had been developed into tilled fields, a comparable division 
of another block of the grant was made, and this process of dis- 
tribution was continued until all of the land received by the orig- 
inal group had been brought under cultivation. The uncultivated 
land was used as a common pasture by the community, and one 
or more herdsmen were employed to watch the stock. 

This plan of land distribution had important social and political 
consequences. It developed habits of group action and afforded a 
compact social life. It facilitated the ideal of a Biblical common- 
wealth and a Puritan theocracy. The town meeting, at which 
plans for land distribution were worked out and the officers who 
cared for the village property were chosen, was a vital factor in 
the evolution of democracy in America. The system provided an 
effective and equitable method of distributing large areas of land 
directly to actual farmers in amounts proportioned to their ability 
to use the land. It also afforded a security of title that facilitated 
an orderly settlement of new lands. It provided a sure protection 
against overlapping surveys and title disputes and made the town 
or colony responsible for the accuracy of the survey and title. 
The ease with which new land might be acquired and an inde- 
pendent living assured practically obviated a nonlaudholding class 
and necessitated co-operation among farmers. 

The idea of headrights— the granting of 50 acres of unoccupied 
land to immigrants landing in Virginia — grew out of the view that 
any person who “adventured” himself to America acquired a share 
in the Virginia company, but in practice the system changed 
greatly from the original conception. It was extended to include 
the members of a settler’s family and his household servants, then 
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white indentured servants, and eventually even slaves. Sea cap- 
tains and merchants who brought in servants or slaves also ac- 
quired and sold headlights on their importations Indentured 
servants received headrights on the expiration of their periods of 
service Eventually fraud and e\asion developed in the admin- 
istration of the system. Men whose business took them back and 
forth across the Atlantic customarily received headrights each 
time they landed m the southern colonies, and the sea captains 
even claimed rights for their sailors. Ultimately, at least three 
persons — a captain, a merchant and a planter — might acquire a 
right on the same individual. 

Finally the applicants for headrights resorted to copying names 
from old recoid books and tombstones for use on the required 
forms, and at about the same time the secretary of the colony 
began to sell headrights for one to five shillings each. The Vir- 
ginia council, recognizing realities, then authorized the sale of 
rights to 50-acre tracts for 5 shillings. This substitution, known 
as a treasury right, was a reversion in legal theory to the right 
of acquiring land under the Virginia company by the purchase of 
stock, the commonwealth being regarded as a lineal descendant of 
the company. 

Having secured a headright or a treasury right, the individual 
located the amount of land to which he was entitled on any part 
of the unappropriated domain Surveys were supposed to be made 
by public surveyors, but as most of these officers were inexperi- 
enced deputies the possibility of error was always present. 

So far as the disposition of land was concerned, the southern 
system left much to individual initiative. A person could select 
any desirable tract of unappropriated land and have it marked off 
by a surveyor under his direction. There was no compulsion to 
consider the relation of his holding to those of others, and there 
was ample opportunity to engross the best land, leaving the less 
fertile soil for the later comers. The system was suited to the 
needs of a society where large plantations and slave labour, fewer 
hostile Indians, and a favourable climate permitted the extension 
and scattering of settlement over the coastal lands In the hinter- 
land the system enabled the pioneers to locate on the good lands 
adjacent to streams. 

Colonial Farm Equipment. — The common tools and imple- 
ments were hoes, spades, scythes, reaping hooks, shovels, carts, 
harrows and plows, but the supply was probably inadequate in 
the early settlements. 

Although a basic implement, plows were scarce during the first 
half of the colonial period. The Plymouth colony had none for 
1 2 years and used only hoes and mattocks for breaking the soil 
The Swedish colony along the Delaware likewise had few tools of 
any kind until it was taken over by the Dutch in 1655. On the 
other hand, the farms of Massachusetts Bay had 30 plows by 
1636. The early settlers in William Penn’s domain around Phila- 
delphia were also relatively well supplied. The possession of a 
plow made the owner the plowman of his community, and his 
services were in demand at practically all seasons. Many com- 
munities paid bounties to farmers who bought plows and kept 
them in operation. 

The plow’s of the iSth century were very heavy and awkward 
contrivances. The mouldboard was not constructed on scientific 
principles; its iron plating, intended to cut and turn the soil, 
was rough and uneven, causing excessive friction, and the pull on 
the drawbar was mucli greater than on that of a modem plow. It 
took two men, or a man and a boy, using two or Three horses or 
four to six oxen, an entire day to plow one to two acres. A lighter 
type of plow was used in cultivating corn. At the dose of the 
1 8th century, experiments with improved mouldboards and cast- 
iron plowshares were being made. 

The procedure and the implements used in harvesting, thresh- 
ing and cleaning grain were comparable with those of ancient 
Palestine as recorded in the Bible. Wheat and sometimes other 
small grains were reaped with a sickle. Grass and occasionally 
grain were cut with a scythe. Grain cradles were introduced in 
the middle colonies by the middle of the 18th century but were 
unknown in New England until after 1800. A good reaper usually 
averaged three-fourths of an acre a day, but if the crop was heavy 
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he was unable to cut more than half an acre. A cradier could 
cover 2-2 acres In the middle colonies, grain was threshed by 
treading it out with horses; in New England, the flail was used. 
After threshing, the grain was winnowed as m Biblical times. A 
few farmers were experimenting with horsepower threshing ma- 
chines by 1780. 

Colonial Labotir. — The abundance of free land at the back 
gate of every community stimulated independence, with the result 
that there was practically no voluntary hiring out. In the New 
England and middle colonies, as in nearly all frontier settlements, 
the problem of a labour supply was met to some extent by com- 
munity co-operation In the southern colonies, however, where 
staple crops were raised on large ' UU'UGr'?, the need was greater 
and consequently they resorted rov ' g to indentured serv- 
ants and slaves 

There were two general forms of indentured servitude, volun- 
tary and involuntary. Voluntary indentured servants were persons 
who were so anxious to start a new r life in America that they were 
willing to sell themselves for a period of five to seven years to 
shipmasters or immigration brokers m payment for their passage. 
German settlers, and occasionally those of other nationalities, 
sometimes voluntarily indentured themselves in order to obtain 
funds to make a more advantageous beginning on the frontier 
when they were able and ready to set up farming for themselves. 
Most of these “free-willers’ 1 came during the latter part of the 
17th and early iSth centuries. As a type of immigrant they were 
practically nonexistent 'by the time of the American Revolution, 

The involuntary indentured-servant group consisted of debtors, 
criminals deported by order of English courts, and unfortunates 
w r ho had been kidnapped. The vagrancy laws in England during 
the 17th century were extremely harsh; the free movement of 
labour from one parish to another was forbidden; imprisonment 
was the penalty for debt; and more than 300 crimes were punish- 
able by death Many judges felt that shipping paupers, debtors, 
vagrants and petty criminals to the colonics w T as a humanitarian 
act. Only a few could pay their own passage, and consequently 
the vast majority were sold, the term of indenture ranging from 
seven to ten years. Eventually the demand for this type of labour 
became so great that professional kidnappers seized thousands, 
particularly in London and other seaport towns, and hurried their 
victims off to America. During Oliver CromwelFs ascendancy, 
many political prisoners also were exiled t6 the new world. 

By the terms of their contract, indentured servants were prom- 
ised food, clothing, shelter, medical aid and the right to own 
property. For the most part they were well treated, but there 
were frequent instances of brutality. Masters did not have as 
strong an economic motive to protect these short-term servants 
as they did Negro slaves, who were a lifetime investment. At the 
end of their period of service the redemptioners were to be pro- 
vided with an outfit as defined in the contract; in the southern 
colonies they usually had a headright entitling them to 50 acres 
of free land. The initial transportation cost was fairly heavy, the 
servants had to be acclimated, and the death rate was high, par- 
ticularly in the last half of the 17th century. They provided 
only a temporary and constantly fluctuating labour supply. Of 
the immigrants who came after the initial settlements were estab- 
lished, probably one-half landed as indentured servants. 

Following the example of the French, and more particularly 
the Spaniards, the English colonies, especially New England, at- 
tempted enslavement of the native population, but with little 
success The first Negro slaves in the English colonies were 
landed by a Dutch privateer at Jamestown in 1619. From 1635 
on, a small number was imported nearly every year, partly from 
England and Newr Netherlands, but mostly from the West Indies. 
Despite the shortage of labour, Negroes were not popular at 
first, and even in 1690 there were only 5,000 in the tobacco 
colonies. However, at the end of the 17th century the English 
government restricted kidnapping and attempted to check the 
sending of convicts to America. As a result direct slave trade with 
Guinea developed, and slaveholding began in earnest. 

There were about 400,000 slaves in the colonies in 1760, three- 
fourths of tnem being in the southern colonies where they con- 


stituted about two-fifths of the entire population. They consti- 
tuted only a small percentage of the inhabitants of North 
Carolina and Maryland but in South Carolina outnumbered the 
whites two to one. 

In the early days the legal status of the Negroes was vague. 
The court records of 1661 speak of Negro servants or merely 
Negroes and never refer to them definitely as slaves. A few were 
described as servants for a term of years, others were conceded 
property rights, and some were liberated by the courts as having 
served their terms. Gradually the Negroes came to be considered 
servants for life. If well directed, they were capable of tending 
tobacco, rice, indigo or other staple crops, and with their labour a 
planter could produce staples at a profit. Yet even at the time 
of the American Revolution many southerners were urging the 
abolition of Negro slavery, and had it not been for the rising 
interest in sea-island cotton and the problem of the disposition 
of the Negroes in the Charleston district, manumission might 
have occurred at that time. 

Slave labour was poorly adapted to the varied activities of eco- 
nomic life in the northern colonies. Generally speaking, their 
agriculture could not employ gang labour; nor were there any 
year-round tasks to occupy the slaves. Slavery did prove profit- 
able, however, to Yankee merchants and shipmasters who shared 
the monopoly of the slave traffic with the British. New England 
vessels carried rum and other commodities to the slave coast of 
Africa and exchanged them for Negroes. This cargo in turn was 
taken to the plantations of the West Indies or the southern main- 
land colonies and exchanged for sugar and molasses or tobacco, 
which was then taken back to the home port. The “middle 
passage/ 7 that is, the trip between Africa and the West Indies, re- 
vealed slavery's gloomiest aspect. 

The Negroes who had been kidnapped in the interior behind 
the slave coast were placed in heavy chains and packed in the 
holds of the ships, where they suffered during the many slow 
weeks of transit. It was on this sort of trade that many New 
England fortunes were founded. 

Colonial Crops. — In growing their first field crops, the early 
colonists turned to the numerous natural clearings or openings of 
the Atlantic coastal plain. Many of them were probably old corn- 
fields abandoned by the Indians, while others resulted from the 
Indian practice of burning underbrush as an aid in hunting. 
Shortly, however, the colonists had to clear land of vegetation, 
and this proved a formidable task. It continued to be the first 
step in making farms until the pioneers of the westward move- 
ment reached the prairies of western Indiana and Illinois in the 
early 19th century. The sunlight had to be admitted to the soil, 
and the obstructions to tillage, such as stumps, roots and stones 
had to be removed. Whatever their original conception of the 
task, the English settlers soon adopted the Indian method of 
girdling and burning trees in order to prepare land for cultiva- 
tion. 

Maize or Indian com became the universal crop, owing to its 
advantages under pioneer conditions of cultivation. Since it was 
indigenous, there was always reasonable assurance of a success- 
ful crop. The manner of cultivating it fitted in with primitive 
methods of clearing, and therefore it was a labour-saving crop. It 
also yielded more food per acre than did European grains. 

Probably all of the crops familiar to the colonists in their 
homeland were tried at some time or other. Wheat, rye, barley, 
oats, buckwheat and peas became important crops, in the order 
named. 

The first attempts to raise wheat were not successful, but by 
1640 it became important in New England, judging from the fact 
that it was then received in payment of taxes. The Connecticut 
valley with its fertile alluvial soil was the best grain-producing 
region of New England and may well be designated as the first 
wheat belt of America. About 1660 the wheatfields of eastern 
Massachusetts began to be affected by what was called the wheat 
blast, now recognized as black stem rust. Within a few years it 
had spread to the Connecticut valley. In spite of the divers ex- 
planations given by learned contemporaries, a general relationship 
between the-presence of common barberry and the “blast” was 



AGRICULTURE 


recognized, and legislation was enacted lo encourage the eradica- 
tion of the bushes Wheat also became important in the middle 
colonies, to such an extent, in fact, that they came to be referred 
to as the “bread colonies ” 

Rye yielded better than wheat on light sandy and gravelly soil 
and was especially important along the banks of the Delaware, 
where Swedes and Finns had attempted to found a new Sweden. 
Just as this particular specialization was due to a racial emphasis, 
so was the production of oats This grain was produced in abun- 
dance, as feed for livestock, but only after the Scotch- Irish had 
come in considerable numbers did the colonists of English descent 
begin to use oats for human food. 

Colonial Livestock. — Because the Indians had no animal 
husbandry, it was necessary for the European colonists to import 
livestock. Because of distance and the small size of the ships, 
there w 7 as a pitiful scarcity of livestock m some of the settle- 
ments during the early years. The losses incident to transit across 
the ocean were heavy, and it was difficult for the early settlers 
to provide forage, shelter and protection for the animals. An- 
other factor was the amount of capital behind the particular 
colonizing enterprises. Plymouth, for example, was without cat- 
tle for three years and had no horses or sheep as late as 1627. 
The Swedish and Finnish communities along the Delaware were 
also without an adequate number of livestock for many years. 
The Massachusetts Bay colony, on the other hand, seems to have 
had a sufficient supply practically from the start. 

Eastern North America did not have an abundant supply of 
indigenous nutritive forage plants, and it was some time before 
the early settlers realized this fundamental deficiency. Their live- 
stock was dependent for pasturage on the forage in the open 
places in the woods where fires had destroyed the underbrush or 
where natural openings occurred. To the early settlers two native 
grasses, wild rye ( Elymns sp.) and broom sedge ( Andropogon 
sp.), looked promising, but it was soon discovered that although 
cattle could subsist on these in the summer, the hay made from 
them had too hiY* r proper 1 :"" 0 f roughage to be frr 

winter feeding. Ev.m.ivV :.t, -.amiliar forage plant: v. . i > •- 
land were introduced, either consciously or accidentally, and 
once started they spread rapidly. The important hay and pasture 
plants of today — timothy, bluegrass and red and white clovers — 
are thus a product of the initial necessity of the livestock indus- 
try in the U S. 

The need of an adequate supply of hay ami pasture continued 
to be a pressing problem not only throughout the 17th century 
but during the iSth as well. The cattle were dependent on the 
annual grasses in the forest openings, and with the increase in 
numbers of stock the grasses were grazed so short that natural 
reseeding was prevented. The custom of burning underbrush 
during the fall months also tended to hold back this process, and 
droughts further decreased the supply of pasture and hay. As the 
1 8th century progressed, more attention was given to what were 
called “artificial meadows” that is, uplands seeded with red 
clover, timothy and other English grasses. This movement was 
probably inspired by the German-settled communities in the 
neighbourhood of Philadelphia. 

The management of livestock during colonial times, as in most 
pioneer periods, may be politely described as rudimentary. The 
problem of confining the animals to definite localities was not 
easy to solve. Erecting fences required considerable labour and 
was especially difficult in the middle and southern colonies, where 
the settlements were largely individual rather than community 
undertakings. In New England, community settlement made 
common pasturing possible There the fences were usually around 
the cultivated fields rather than the r~d the community 

hired one or more herders to watch v k v ^ Hogs, being 
difficult to confine, proved very troublesome, and in consequence 
they were probably the subject of mote legislation than anything 
else in agriculture during the colonial period. There was also 
much legislation concerning brands and earmarks. 

Livestock received little shelter in the 17th century and very 
little more in the x8th. This was largely the current practice in 
the mother country at that time, and there are indications that 
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the settlers did not immediately realize the effect of the severe 
American winters on livestock. Besides, the scarcity of labour 
made it difficult to erect barns or even sheds, and there was also 
the problem of a feed supply In the course of the 18th century, 
housing the livestock m winter became a regular practice in New 
England and New York, but in the colonies to the south, the 
livestock continued to shift for themselves as best they could 
Theie was, however, one striking exception- — the thrifty German 
farmers of Pennsylvania kept fewer animals but stabled them 
during the winter and fed them well 

Agricultural Policies of the Colonial Period. — Legisla- 
tive regulation of American agricultural production began with 
the earliest settlements. Like the other imperial powers of the 
17th and 18th centuries, England expected its colonies to furnish 
raw materials and serve as a market for the mother country s 
finished products. Particularly was Britain anxious to stimulate 
colonial production of commodities for which it was then de- 
pendent on other European countries. The measures taken to 
foster this general policy, commonly known as mercantilism, in- 
cluded tariffs and rebates, subsidies, price regulation, seed dis- 
tribution and even acreage control. Conforming in large measure 
with imperial legislation were enactments of the separate colonies 
seeking to stimulate or discourage the raising of certain crops. 

The history of tobacco regulation is probably the most illu- 
minating example of the methods and effects of mercantilism. In 
1612 it was found that tobacco could be grown profitably in Vir- 
ginia, and the colonists, stirred by the high returns, began plant- 
ing it almost to the exclusion of the essential food crops. In 
1616, the governor found it necessary to older each person to 
plant at least two acres of com for himself and for each male 
servant. Tobacco glowing continued to increase, however, and 
the acreage devoted to it was restricted again and again in order 
to prevent glutting the English market and to ensure an adequate 
food supply. 

Various steps were taken between 1619 and 1652 to give Vir- 
ginia and Maryland a monopoly of the tobacco market in the 
mother country. Planting in England was restricted, and Spanish 
importations were discouraged by discriminatory tariffs. The sup- 
ply, however, soon exceeded the demand. Prices were depressed, 
and because tobacco had become the chief exchange medium for 
Virginia, price fixing seemed particularly desirable. In 1631-32 
the Virginia assembly provided that tobacco exchanged for Eng- 
lish goods could not be sold for less than 6 d. per pound, under 
penalty of imprisonment. By 1639 production had become so ex- 
cessive that a crop- cm tailment and r rce agreement was 

made between the colonial authority. . "l. principal mer- 
chants. The crops of 1639, ^4° and 1641 were to be limited to 

1.200.000 lb. of good quality, and the merchants agreed to accept 
40 lb. for each 100 lb. of indebtedness due them. Viewers were 
appointed to destroy inferior tobacco, and if necessary to burn 
excess crops, and in return the tobacco was to be rated at not 
less than 3d. per pound. When it became apparent that monop- 
olization of all the colonial tobacco exports would be ruinous in 
view of the glutted market, re-exportation to other European 
countries was permitted. To temper the restriction requiring all 
shipments to be sent to England and then re-exported, thus sub- 
jecting them to English as well as foreign custom and excise 
levies, an elaborate drawback system by which pari of the tariff 
was remitted on re-exportation was begun in 1631, and after 1723 
the entire duty on the re-exported commodity was remitted. 

The spread of tobacco growing from Virginia to Maryland and 
Noith Carolina aggravated the surplus problem. As a result, 
various Intercolonial pacts were projected with a view to restrict- 
ing production. More successful were the efforts at standardizing 
quality by a system of central warehouses and the inspection of 
export crops by licensed officials. These provisions were enacted 
in Virginia in 1730 and in Maryland in 1747. Despite all at- 
tempts at limitation, the volume of tobacco exports grew from 

27.750.000 lb. in 1665 to more than 100,000,000 on the eve of the 
American Revolution, with a value of £900,000 in 1770. On the 
whole production was profitable, at least for planters who were 
able to employ slave labour. 
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Rice "became a money crop before the end of the 17th century 
and like tobacco was suoject to detailed regulation. In 1677 the 
proprietors of South Carolina stated that they were attempting 
to secure rice seed for distribution, and an act of the assembly 
of 1695-96 included rice as one of the commodities that might 
be tendered in payment of quitrents Considerable experimenta- 
tion in rice planting took place between 1695 and 1715, and with 
a surplus available for exporting, the colonists sought the repeal 
of the English tariffs on rice. Portugal and the West Indies 
offered profitable markets, but the direct trade that resulted was 
contrary to the purpose of the navigation acts, and in 1704 rice 
was added to the list of commodities required to be sent to Eng- 
land and subjected to payment of duty before being re-exported. 
The Portuguese trade, as a result, was greatly diminished; the 
colonists memorialized parliament and smuggling increased. Par- 
liament relented in 1730 to the extent of permitting direct trade 
to any part of Europe south of Cape Finisterre in Spain. This 
encouiaged the rice planters to increase production. Later, how- 
ever, it became apparent that the northern markets were far 
more important than the southern; in the decade 1730-39, for 
example, 74 % of the rice exports went to Holland, to Hamburg 
and Bremen, Germany, and to Sweden and Denmark. Like to- 
bacco, the bulk of the rice crop was then sent to England to be 
re-exported and through drawback provisions largely escaped 
British duties. In South Carolina legislative decrees attempted to 
establish the exchange value of rice, and there were also laws to 
prevent deceitful packing and to standardize the quality of 
exports. 

To stimulate the production of indigo, instructions to accept 
it in payment of quitrents were sent to the South Carolina au- 
thorities in 1690, and an act passed in 1694 provided special 
encouragement for growing it. It was not until the 1740s, how- 
ever, that the indigo industry became important. In 1734 parlia- 
ment placed indigo on the free list, and a decade later the South 
Carolina assembly offered a bounty which was in effect for one 
year. Great Britain, in response to petitions from English 
clothiers and dyers and colonial planters, granted a premium in 
1748 that was continued, although at a modified rate, until 1777. 
This gave the industry a tremendous impetus, and it is said that 
the indigo planters were able to double their capital every three 
or four years. England received the entire indigo crop, which 
before the Revolution exceeded 1,000,000 lb. a year. 

Prior to 1700 Great Britain imported all its hemp and flax 
from the Baltic countries and Holland. To escape this dependence, 
a bounty of £6 per ton was placed on colonial-grown hemp, and 
in 1721 it was exempted from duty, and the bounty was con- 
tinued for 16 years. These measures had very little effect, but 
after 1764 there was a revival of interest, and new bounties of £8 
per ton of hemp or flax were offered from 1764 to 1771 and of £6 
from 1771 to 1778. In addition to these imperial bounties, numer- 
ous subsidies were offered by the various colonies. Despite all 
the legislation these products never became important items of 
exportation. 

Lumbering and the production of naval stores were essentially 
agricultural pursuits in the colonial period, being carried on 
mainly by farmers and planters. Despite the abundance of timber 
these industries did not develop in America until the opening of 
the 1 8U1 century, and then only under the stimulus of the mother 
country’s desire in typical mercantilists fashion to escape de- 
pendence on Baltic imports. A schedule of premiums was drawn 
up by parliament in 1704-05, and arrangements were made for a 
surveyor of woods to instruct the colonists in methods of naval 
stores production. In 1713 parliament further set aside £10,000 
to employ skilled people and purchase the necessary tools for 
fostering the industry. 

In all the colonies the production of tar and pitch as well as 
the lumbering industry were subject to considerable legislative 
regulation and aid. Qualitative standards were set up with penal- 
ties and officials to enforce adherence. 

With the Italian Piedmont alone draining more than £200,000 
in bullion from England for silk, the efforts to raise this product 
n the colonics wore especially persistent. Numerous mulberry 


trees were found growing in Virginia, and silkworm eggs were 
imported by the Virginia company from Italy, France and Spam. 
The colonial assembly in its first year, 1619, supplemented these 
efforts by an enactment requiring each man to plant six mulberry 
trees annually for seven years. In 1654 Armenian silk experts 
were imported, and in 1656 an allowance of 4,000 lb. of tobacco 
was voted to one of these experts by the Virginia assembly. 
Bounties for production were offered in 1658, and in 1662 every 
landowner was ordered to plant 10 mulberry trees properly fenced 
and tended for every 100 acres of land he owned. As late as 1730 
it was reported that 300 lb. of raw silk had been exported from 
Virginia. The Huguenot settlers of South Carolina were also 
interested in the silk industry, and acts of 1736 and 1744 offered 
sizable rewards for* silk growing. Results were meagre, only 651 
lb. of raw silk being exported from 1742 to 1755. In Georgia 
particularly every effort was bent toward stimulating silk pro- 
duction. Foreign experts were sent to the colony; a nursery of 
mulberry trees was established at Savannah, and four public 
filatures — establishments for reeling silk — -were erected; books 
and free instruction were provided; and each grantee of a 500- 
acre tract had to plant at least 2,000 white mulberry trees. In 
1740 membership in the newly established assembly was made 
conditional upon the planting of 100 mulberry trees, and after 
1753 no one was to be admitted who did not annually produce 
15 lb. of silk and conform to the law requiring a certain number 
of female slaves to be sent to Savannah for instruction in the 
silk industry. The high point in Georgian silk exports was reached 
in 1766-67, when 1,084 lb. were shipped out; by 1772—73 the 
figure had declined to 485 lb. 

Attempts to grow silk were not confined to the southern colo- 
nies ; similar visionary hopes were entertained in the north. Mul- 
berry trees were common, and many families succeeded in 
actually producing some silk. 

Colonial Heritages. — Despite the wide diversity in the geo- 
graphical settings of the Thirteen Colonies, two generalizations 
may be made for the colonial period. The social and economic 
structure of all the colonies was predominantly agricultural, and 
the small-scale fanner of the period embodied the habits of action 
and attitudes of mind which were long characteristic of the 
American people as a national group. 

In New England of the 18th century, where commerce and 
industry were most developed, at least nine-tenths of the popula- 
tion were engaged in farming. In the other colonies the propor- 
tion was even larger. The economic life of the southern colonies 
came to be based on large holdings of land, slave labour and sur- 
pluses of exportable staples; the plantation system determined 
their economies, and the planters dominated their colonial govern- 
ments. Yet the small farmers with their self-sufficing holdings 
far outnumbered the dominating group. 

It was these small-scale farmers who epitomized American 
characteristics. They were jacks-of-all-trades ; at some time or 
other and often within a single year, they engaged in hunting, 
trapping, farming, fishing and even went to sea. They turned to 
any of the various rudimentary occupations as occasion required. 
The result was a general facility at tasks rather than the thor- 
oughness of specialization. It was this versatility which served 
the American people so w r ell as they developed the new horizontal 
and vertical frontiers that ultimately crossed a vast continent. 

These typical colonial farmers, like their descendants, were pre- 
occupied with the practicalities of existence and developed a self- 
reliance that amounted to intense individualism. The lack of 
opportunities to travel — either in the physical or intellectual sense 
— also bred provincialism. The colonial farmers were generally 
optimistic. With a nondescript past and a humdrum present, 
they looked to a future that was unhampered by realities. Through 
the exigencies of their economic existence they came to have a 
profound faith in work, preferably manual, as the duty of all. 

Agriculture during the Revolutionary Period. — The 
small farmers and the frontiersmen were a mountain of strength 
for the revolutionary cause. They resented the Proclamation of 
1763, which they believed would bar further westward expansion; 
they opposed the prohibition of the issuance of paper money; 
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they sought more liberal laiid policies; and they had a sense of 
local self-sufficiency that was hostile to outside interference. Even 
more immediate was their resentment of the political and eco- 
nomic domination of the seaboard areas over the colonial govern- 
ments. The planters indebted to London merchants also adhered 
to the patriot cause. 

On the whole, agricultural life went on much as usual during 
the Revolution. New England, after the first year of the war, 
except for the occupation of Newport and a few raids along the 
coast, was tree from invasion New York, New Jersey and Penn- 
sylvania suffered from the depredations of both armies. This was 
in part compensated for by the libera! prices paid in gold by the 
French and British for supplies from the farmers, many of whom 
were only too willing to sell. 

American agriculture as a whole was stimulated rather than in- 
jured by the war. Blockade runners carried Virginia tobacco to 
Europe, and the last two decades of the 18th century were com- 
paratively a golden age for that crop. In 1774 production totalled 
101,800,000 lb. of leaf tobacco; by 1790 the figure had risen to 
130,000,000, with one-half of the southern population engaged 
in or dependent on tobacco growing. Rice cultivation and export 
also went on with little interruption. In 1778 the first water mill 
for cleaning and preparing rice for market was erected on the 
Santee river. The cessation of imperial bounties cut the ground 
from under the indigo industry, but cotton came to supplant it. 
The legislatures of Maryland, Virginia and South Carolina en- 
couraged cotton growing to fill local needs during the war. The 
same was true of wool production, which was stimulated by inter- 
ference in trade caused by nonimportation agreements and the 
outbreak of war. 

The exodus of the Tories in the course of the war permitted 
division of many large estates and the abolition of the last ves- 
tiges of the manorial system. As late as 1769, five-sixths of the 
population of Westchester county, New York, lived on manor 
lands. In 1777 the continental congress recommended that the 
colonies confiscate and sell Loyalist property and invest the pro- 
ceeds in loan certificates. Little external stimulus was needed; 
New Hampshire appropriated 28 estates; Massachusetts seized 
the estates of all who sided with England; New York confiscated 
the 50, 000-acre manor of Sir John Johnson, the Philipse manor of 
300 square miles, the Morris estate, and other large holdings, 
which were broken up and sold in 500-acre lots; and Pennsylvania 
took over the property of the Penn family. 

Along with confiscation and land division came the democra- 
tization of land tenure. Under the leadership of Thomas Jeffer- 
son and Ms adherents, quitrents were abolished; by 1786 entail, 
by which land was settled permanently on a person and his heirs, 
had been made illegal in every state but two ; and the other aris- 
tocrat-fostering device, primogeniture, the exclusive right of in- 
heritance of the first-bom, disappeared by 1791 so that a farmer 
could hold his land in fee simple and dispose of it as he wished. 

Agriculture was affected by the quickening of national con- 
sciousness that followed the triumph of the patriot cause. Practical 
farmers in regions where agriculture was rapidly becoming com- 
mercialized began to use gypsum on wheat fields and grasslands. 
Clover and other cultivated grasses also became fairly common 
in these regions. Although such changes had no immediate and 
widespread influence on agricultural production, they indicated 
the awakening of a new and enthusiastic interest in agricultural 
improvement. Washington, Jefferson, and many other prominent 
leaders were familiar, either by correspondence, reading or per- 
sonal observation, with the revolutionary changes that were tak- 
ing place in the agriculture of England, and the contrast with the 
generally haphazard conditions at home was a challenge. To popu- 
larize the knowledge of new methods of farming, agricultural 
societies which became the pioneers in the great task of agricul- 
tural education were organized. 

Land Policies to 1862 , — Having won the world-wide con- 
flict which ended in 1763, the British were confronted with the 
problem of governing and settling the vast empire consisting of 
what became Canada and the region from the Appalachian moun- 
tains westward to the Mississippi river. The halting efforts to 
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solve this problem ended in failure. The treaty of 1783 which 
recognized American independence gave the United States con- 
trol of the land south of the Great Lakes and west of the Alle- 
ghenies and thus passed the problem on to the new nation. The 
states with colonial claims to portions of this western land were 
induced to cede them to the congress of the confederation which 
enacted the ordinances of 1785 and 1787. 

The first of these laid down the basic principles of land dis- 
position to which the United States adhered thereafter, and the 
second provided the principles of procedure which were generally 
followed in the government of all territories from the Appala- 
chians to the Pacific ocean. 

The federal land policies which developed from the ordinance 
of 1785 were conditioned by clashes between different schools of 
political thought, different sections and different economic 
groups. On one side were those who urged that the government 
should dispose of its land with prudence; in opposition were 
those who demanded a generous land policy. The dash of these 
divergent views constitutes the central theme of the history of 
U S. land policies during the eight decades preceding the enact- 
ment of the Homestead Act of 1862. The conflict tended to 
concentrate on three specific details: the minimum amount of 
land to be offered for sale; the price per acre; and the terms of 
payment. 

As early as 1800 the political pressure of the frontier farmers, 
a group traditionally disposed to demand “liberal 55 land legisla- 
tion, had begun to show its influence, and within 20 years their 
cause had definitely won. Whereas the act of 1796 had specified 
that the smallest amount purchasable was 640 acres, 80 acres was 
the minimum unit by 1820, and this m turn was reduced to 40 
acres in 1832. The minimum price was reduced from $2 an acre 
in 1796 to $1.25 in 1820. Furthermore, in practice the minimum 
price tended to become the maximum price, only a few choice 
areas being bid for Mgher amounts at auction time. Thus 
abundance of land, plus a united public opinion, circumvented 
the intent of the laws. 

Only in one respect was there a nominal reversal of this gen- 
eral trend toward a liberalization of the terms of land acquisition. 
In 1796 the purchaser was required to pay one-half the price in 
cash within 30 days and the remainder within 1 year. Four years 
later the credit terms were considerably liberalized — one-fourth 
cash, one-fourth within 40 days, one-fourth within 2 years and 
one-fourth within 4 years. In 1820, owing to the fact that spec- 
ulators and actual settlers were m arrears amounting to $21,000,- 
000, the credit provisions were repealed and thenceforth imme- 
diate cash payment was required. 

The history of land legislation during this period also centres 
about three political and economic issues — graduation, pre-emption 
and homesteads. The first two were a result of the rapidity with 
which the public domain had been occupied, and they evolved 
logically into the third. 

The frontier farmers and speculators, having before them what 
seemed to be an inexhaustible supply of land, selected only the 
better lands as they pushed westward. Gradually the existence of 
islands of poorer land which had no buyers became obvious and 
resulted in a demand to lower its price. Finally in 1854 congress 
passed a graduation act reducing the minimum price to $1 an acre 
on land that had been open to sale for 10 years and to 12 { cents 
on land that had been listed for 30 years. 

The pre-emption issue evolved from a correlative if opposite 
situation. Frontiersmen, becoming impatient of or even being 
oblivious to the progress of the official land surveys, frequently 
pushed into the public domain and settled on choice locations 
without further formality. In doing so they were reverting to the 
so-called “indiscriminate location 55 of colonial times With ref- 
erence to the land laws, these settlers — usually referred to as 
squatters — were criminals. When the first townships in Ohio were 
surveyed there were already a considerable number of settlers in 
the region, .md aHemyvs wen made to dislodge them with militia. 
The frontier attitude ultimately prevailed to a large extent. The 
pioneers banded together into claims associations which main' 
tained a list of each member’s holdings; they selected a bidder to 



AGRICULTURE 


416 


speak for them at the land auctions and attended the sales as a 
body pledged to ensure the purchase at the minimum price of 
those lands which were already occupied. Again and again con- 
gress passed laws sanctioning the action of particular groups; 
and ultimately, in 1841, it enacted the pre-emption law by which 
heads of families, men over 21 and widows were allowed to settle 
on 160 acres of unsurveyed public land with the right to purchase 
their holdings at the minimum price when the land was actually 
placed on sale. 

The Pre-emption act of 1841 and the Graduation act of 1854 
were, however, merely *o the complete triumph of the 

advocates of a liberal , . „ in 1862, when the homestead 
principle was enacted into law. 

The general idea of free grants of land to actual settlers went 
far back into colonial times. The headright system of land dis- 
position as practised in the southern colonies embodied the essen- 
tial features of the homestead principle. Insofar as the quitrent 
system was unenforceable, it also resulted in actual settlers 
acquiring land. There was the further precedent of gifts of land 
to individuals or groups, sometimes as a reward for services 
rendered to the national welfare or for services anticipated. In all 
these three procedures settlers got land without money payments 

In spite of these colonial precedents, congress was slow to 
abandon the conservative and conserving policies adopted during 
the two decades immediately following the American Revolution. 
Many regarded public land as a great national resource which 
should be administered carefully and prudently with a view to- 
ward ensuring an income to be used for the well-being of the 
American people. Many, notably the landowners and manufac- 
turers of the eastern seaboard, opposed liberalization of the land 
policy. They saw the value of their real estate undermined by 
the cheaper and newer lands in the west; they also saw western 
land competing for their labour supply and thus compelling 
higher wages. The opposition soon rationalized this self-interest 
and found itself expounding t h e ^ew that government generosity 
with land paupe. - **cl c u ze:ic..: . * and encouraged laziness. 
Even as late as 1832 the western leader, Henry Clay, opposed any 
reduction in the price of public land. 

In contrast, the self-interest of the pioneer farmers and land 
speculators ir the west generated a notable enthusiasm for cheap 
and uiumcteiy free land. To secure effective action, they joined 
forces with city workers who hoped to escape westward and ben- 
efit thereby. In the 1840s the National Reform association took 
the leadership, propounding the doctrine that the public land 
should be distributed in equal amounts to actual settlers. One of 
its most effective pamphlets was entitled "Vote Yourself a Farm/' 
and much emphasis was placed on the idea that land ownership 
was an essential ingredient of the political philosophy to which 
the United States was dedicated. 

At its best the cause of the liberal land policy which came to be 
epitomized in the idea of free homesteads of actual settlers 
transcended mere economic self-interest. Many contended that 
land sold on liberal terms or even given away promoted true 
democracy. Perhaps the most eloquent spokesman of this view 
was Senator Thomas Hart Benton of Missouri. It is certain that 
beneath the passing arguments of the politicians and the pam- 
phleteers lay the conviction that equality of economic power was 
essential if genuine freedom and democracy were to thrive in 
the U.S. 

The homestead bill introduced by Andrew Johnson passed the 
house of representatives in 1S52, but complete enactment was 
■..f'^.ned to be htid up for a decade because it became a part of 
ue - j - Vl O’ (vnirovcrsv In the first vote a majority of the south- 
ern congressmen supported the bill, but as sectional tension in- 
tensified they veered away, and final passage awaited the with- 
drawal of the southern representation from congress after seces- 
sion. 

Agricultural Settlement, 1776 - 1850 ,-At the beginning of 
the struggle for independence the colonies had a population of 
a. 750, 000 Id 1790, when the first census was taken, there were 
approximately 4,000,000 people of the United States. Of these, 
94/4 inhabited the Thirteen Original States; only 250,000 had 


settled in the west of that day — principally in Vermont, Ken- 
tucky, Tennessee and Ohio By 1850 the nation consisted of 31 
states and a population of more than 23,000,000. The frontier 
line had leaped the Mississippi river northward into Minnesota 
and Iowa, and southward into Texas; skipping the Great Plains, 
it had followed the trail of gold into California. All this had been 
effected in one lifetime. 

The migration, one of the greatest in world history, streamed 
across the Atlantic and swelled through the settled regions of the 
east. More than 2,000,000 immigrants swarmed in from 1820 to 
1850, and in the next ten years 2,600,000 more arrived. Land was 
the great magnet. Rich virgin soil, seemingly unlimited in extent 
and available almost for the asking — such was the common theme 
repeated by shipping agents and in letters, pamphlets, newspapers 
and handbills. It was an irresistible temptation to farmers sweat- 
ing over worn-out lands and to city folk who were restless, ad- 
venturous or unsuccessful. 

Agriculture in the Old Northwest. — Until the prairies of 
western Indiana and Illinois were reached, the farming in pioneer 
communities west of the Alleghenies was essentially a repetition 
of the experience along the Atlantic seaboard during the two cen- 
turies of the colonial period. The frontiersman cleared from one 
to three acres by girdling and grabbing and then planted the field 
to vegetables and com. At this stage the family depended on 
game and other wild products to supplement the food raised 
Maple sugar was also important, but potash was the only cash 
product. With more land cleared, additional com and some wheat 
were added. Gradually a farm capable of producing surpluses for 
outside markets was developed. 

The responsiveness of wheat to new lands is patent to students 
of agricultural tendencies, and its development in the region 
northwest of the Ohio river is an excellent illustration. New York 
and Pennsylvania were the leading wheat-producing states during 
the first quarter of the 19th century; but during that time there 
was a westward shift even within their borders, the Genesee 
country supplanting the Hudson-Mohawk valley. Ohio became 
an important producer of wheat during the ’30s, but the big shift 
westward came during the ’50s. Whereas Pennsylvania, Ohio and 
New York — in the order named — -had been the top-ranking states 
in 1849, Illinois, Indiana and Wisconsin took their places within 
a decade. In that time Wisconsin rose from ninth place to third, 
and New York and Pennsylvania experienced not only a relative 
but an absolute decline. By i860 the five states of the old north- 
west were supplying about half of the wheat produced in the 
entire United States. Within the region, the hilly counties of 
Ohio and the prairies and oak openings of Indiana, Michigan, 
Illinois and Wisconsin were the areas of concentration. 

When the pioneering fanners reached the edge of the prairies 
in Indiana and Illinois, they hesitated, believing that land which 
did not support trees was not rich enough to produce farm crops. 
The lack of a ready supply of wood for buildings, fences and fuel 
was also a factor. The dependence of these frontiersmen on the 
rivers as avenues of transport to markets and the scarcity of 
water and lack of shelter for livestock on the prairies also made 
theni reluctant. The thick and heavily matted prairie sod was a 
formidable challenge to the customary wooden and cast-iron 
plows, and from three to seven yoke of oxen were required to 
break new fields. Even then it was two or three seasons before 
the grass roots had rotted sufficiently so that the fields could be 
worked easily. Higher prices for grains after 1845, reflecting con- 
ditions in Europe, together with the coming of the railroads, af- 
fected the occupation of the prairies. The challenge of the’ sod 
led to the development of the steel plow and eventually, after ex- 
periments. with various fencing materials such as sod walls 
smooth wire and Osage hedges, the fence problem was solved by 
the invention and perfection of barbed wire. 

Com production, like that of wheat, responded, though less 
quickly, to the pull of the new lands in the old northwest. In 
general it tended to occupy a belt directly south of the wheat 
region, but prior to the end of the ’60s a com belt was not clearly 
delimited except for special areas, such as the rich bottom lanrk 
along the Scioto river and the limestone basins of Kentucky and 
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Tennessee^ The census of 1840 revealed Kentucky, Tennessee 
and Virginia as the leading com states, but within, two decades 
the centre of concentration had shifted northwestward to Illinois, 
Ohio, Missouri and Indiana, with Kentucky and Tennessee in 
fifth and sixth places. By this time Iowa and the eastern parts of 
Kansas and Nebraska had become important centres. The older 
states in the east continued to produce com for their own needs 

The com of this northwestward-moving belt was marketed in 
the form of whisky and hogs, the first because it was valuable in 
proportion to bulk and the second because hogs furnished their 
own motive power. The hogs of the frontier were a special type, 
essentially a product of the rigours of life in the open and were 
known aptly as “wind-splitters” or razorhacks. Many pioneers 
raised several hundred hogs a year. If they were left to feed on 
the forest mast alone, they put on flesh that was soft and difficult 
to preserve They also became untractable and lacked the stamina 
to survive the rigours of severe winters It was therefore essential 
to supplement the mast with com, and eventually, as markets de- 
veloped, corn-feeding and marketing hogs became the basic ac- 
tivities of agriculture in the old northwest. 

In the early 19th century the hogs were taken down the rivers 
on boats to be sold to the plantations in the south or driven over- 
land to eastern markets. At first the farmers drove their own 
hogs eastward, but gradually a profession of drovers developed 
and the trade became standardized. Some herds numbered as 
many as 5,000 and moved eastward at the rate of 8 or 10 miles 
a day. Although the ultimate destination was usually Philadel- 
phia, Pa., Baltimore, Md., or New York, many herds were taken 
to the plantations of Tennessee, Virginia and the Carolinas. This 
method of marketing declined with the development of meat 
packing along the Ohio, especially centring about Cincinnati, 
which became known as “PorkopolisT The coming of the rail- 
roads was a final factor ending this trade. 

The range-cattle industry has always been associated with the 
frontier, and the region north of the Ohio river was no exception. 
As early as 1805 George and Felix Renick of Ohio drove a herd 
of range cattle overland to Baltimore, where they cleared a profit 
of more than $30 a head. Their success led to other similar 
drives, and shortly the marketing of range cattle in the east be- 
came a well-defined source of cash income for the farmers in the 
west of that time. The drives were started in the early spring and 
continued through the summer. Each night the herds w T ere halted 
at “drove stands,” where food and shelter were provided for both 
the drovers and their charges. Four-year-old steers were driven 
slowly and sold directly to the abattoirs. Three-year-olds were 
often sold to the farmers in the hinterland of Philadelphia for 
feeding. By 1840 the farmers of the Ohio valley had taken over 
the fattening of their own cattle, and this development became 
specialized in a zone bounded on the south by the 36° parallel and 
on the north by the 40 0 parallel. The bluegrass region of Ken- 
tucky and the Scioto valley were the centres for corn feeding, 
and many of the leaders in this development were former Vir- 
ginians who had known of similar methods on the banks of the 
Potomac in the days of Washington. 

Eventually these feeders reached out for additional stock from 
the prairies of Illinois, Iowa and Missouri and from the wheat 
farmers to the northward. Before large-scale refrigeration, it was 
difficult to preserve beef in a palatable form, and beef packing 
did not develop on a scale comparable with that of pork. The 
eastern cattle drives, therefore, continued long after the hog 
drives had ceased. The advent of railroads after 1850 brought an 
end to the drives, and the cattle-feeding industry pushed west- 
ward to the corn belt. 

Eastern Agriculture and Western Competition, 1775 - 
1860 ,— In the New England and middle Atlantic states the colo- 
nial pattern of agriculture continued dominant until the second 
decade of the 19th century. Cultivation was extensive and ex- 
ploitive, tools clumsy, systematic crop rotation and fertilizers gen- 
erally absent, livestock neglected and orchards and woodlands 
badly managed. Each farm was a self-sufficing unit, growing 
food for home needs and a scant surplus to be exchanged at the 
local store for salt and sugar. For the most part tools and doth- 
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ing were made in the farm Home. In New England wheat had 
been generally abandoned, except in a few favoured regions, and 
root crops such as potatoes and turnips were noticeably lacking. 
The prevailing mode of crop rotation was the mediaeval practice 
of alternating giam, grass and fallow. Implements were few in 
number, most farmers being able to carry all they possessed on 
their backs, and the plows were home-made wooden contrivances 
with a plating of iron strips added by the local blacksmith Oxen 
were the chief draught animals, and cattle generally were noted 
more for their hardiness than for beef or dairy cmurUrm A 
fundamental cause of this retardation was the tets 

for surplus production. 

There were exceptions to the n*** 4 * r :r or agricultural backward- 
ness. Between 1801 and 1811 . ; -U'-ep were imported from 

Spain, and the result was a vast improvement in U S. flocks. 
Pennsylvania as late as 1S40 was the leading wheat-producing 
state, and considerable grain was also raised in the Hudson- 
Mohawdc valley of New York; the middle states were to a con- 
siderable extent the bread states for New England and the south 
Com was a leading staple in New England, the output per acre 
averaging 25 to 30 bushels; in the Connecticut valley, it occa- 
sionally averaged as high as 40 or 50 bushels. The Connecticut 
valley in general was a prosperous farming country still able to 
raise wheat commercially, and its more progressive farmers used 
gypsum to restore the soil. 

Other outstanding areas weie the Narragansett country of 
Rhode Island, where dairying for exportation was extensive, and 
the western counties of Massachusetts, which produced grain 
commercially. 

When the rise of manufacturing resulted in the concentration 
of a large nonagricultural population in towns and cities, a spirit 
of commercialization became evident in northern agriculture. This 
change began after 1810; the population of the eastern states in- 
creased from 3,487,000 in that year to 6,761,000 in 1840; urban 
centres of more than 8,000 inhabitants increased from 3 in 1790 
to 33 in 1840; while in southern New England all but 50 of the 
479 townships had at least one manufacturing village clustering 
around a textile mill, an iron furnace or some other industry. To 
meet the demand of this new market the farmer turned to lighter 
and better-designed agricultural tools; the grain cradle displaced 
the sickle, the iron and later the steel plow superseded the wooden 
plow, and the cultivator supplanted the hand hoe. Improved ma- 
chinery brought increased production and decreased labour time 
and costs. In Pennsylvania and New York the horse replaced the 
slow-moving ox as the main draught animal 

Creation of a home market brought a shift from general to 
specialized farming, and each locality tended to concentrate on 
the products for which its soil, climate and geographical position 
were best suited. Market gardening and dairying developed in the 
immediate vicinity of urban centres, notably around Boston, 
Mass., New York, N.Y., Philadelphia, Pa., Providence and New- 
port, R.I. Lands were reclaimed, meadows drained, and dry lands 
irrigated; the soil was repaired by the planting of clover and the 
use of gypsum ; more labour was hired ; and the teachings of the 
new agricultural societies were heeded. One effect of these 
changes was a sharp rise in land values ; an acre outside of Phila- 
delphia brought $150 in 1837, and near New York land prices 
in some instances increased fourfold between 1800 and 1840. 
Tenancy also appeared as immigrants leased truck farms before 
purchasing their own lands. The production of fluid milk to meet 
town and city needs became prominent in these decades and con- 
tinued to expand even after the centre of dairying had moved 
westward. 

Feeding cattle for beef received increased attention in the east, 
concentrating in the Connecticut valley, which supplied the Brigh- 
ton market near Boston, and in southeastern Pennsylvania. Spe- 
cialization in butter and cheese making developed chiefly north of 
New York city and in central New York after the completion of 
the Erie canal Around other cities the sale of fluid milk had 
largely supplanted cheese and butter production by 1840. Strik- 
ing improvement was elected in swine husbandry by crossing 
with improved breeds, but there was no marked geographical con- 
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centration. 

Eastern wool growing enjoyed its greatest prosperity in the 
decade of the 1830s. The domestic manufacture of woollen goods 
was firmly established, and, stimulated by protective tariffs, it 
increased its output and demand for raw materials. In 1837, 
28,000,000 of the 38,000,000 lb of wool used in the mills were of 
local origin. In 1840 the eastern wool growers owned 60% of 
the country’s sheep, but specialization was already well developed. 
In New England production was limited to Vermont and the hills 
of western Massachusetts and Connecticut. 

Among other changes in northeastern agriculture that came in 
response to urban needs were the increase in hay production to 
feed the horses in city and town stables and the growing of pota- 
toes in considerable quantities, particularly in Maine and on Long 
Island. Farmers also conducted a profitable business in supplying 
city dwellers with firewood and charcoal and furnishing sand, 
stone and timber for buildings. 

Now that the farmer received a cash income he turned to fac- 
tories for the clothes, tools and furniture he had formerly made 
for himself. The decline of household industries had as revolu- 
tionary an influence on rural life as the growth of industrialization 
had on the formation of a wage-earning class. As self-sufficient 
farming waned, long-established habits and traditions in thinking 
and living were uprooted. The family as an economic unit be- 
came less important, with all that implied for rural mores; farm- 
ers’ sons and daughters began migrating to mill towns to take up 
a new way of life. Those who remained behind developed a taste 
for urban standards of living. Others were stirred to action and 
turned westward. 

These changes did not appear overnight, and they did not affect 
all farmers uniformly. Ingrained habits tended to keep many 
farmers in the old ways of producing what they needed for their 
own uses, buying and selling little. Lack of working capital was 
another serious hindrance; the farmer marketed his produce once 
a year and had to maintain his family on the returns until the 
next year. The country store was the chief source of short-time 
credit, and interest rates were high because losses were frequent. 
Where the farmer realized a surplus, he preferred to invest in 
lands, in larger homes, or in outside enterprises, rather than in 
labour-saving machinery. Mortgages increased noticeably in num- 
ber after 1830, but the money was used for paying bills or in 
outside speculation instead of for financing farm improvements. 
'Fhe imperfect organization of markets was another obstacle; the 
country merchant, the chief middleman for farm produce, per- 
formed his function badly and at a high cost. 

While the eastern farmer was still adjusting himself to com- 
mercialized agriculture he was faced with a second transforming 
influence, namely, western competition. The Erie canal was 
opened in 1825 and brought steadily increasing quantities of food- 
stuffs to the eastern markets, but the pressure greatly increased 
after the railroads reached beyond the Alleghenies. By 1850 there 
were 7,000 miles of railroad in the country, largely concentrated 
in the northeast and northwest; and ten years later Minnesota, 
Iowa, Nebraska and Kansas were already pouring surpluses east- 
ward. From the west came wool, wheat and pork in such quan- 
tities and at such low prices as to discourage local production. 
Sheep raising in southern New England declined nearly 50% be- 
tween 1840 and 1850, with a further drop of 35% in the next 
decade. The products of the eastern wheat growers, suffering 
from soil deterioration and crop blights, could hardly compete 
with the products of ferule lands newly opened in the west; and 
by 1840 flour from western wheat was used generally in New 
England, not only by city folk but by farmers as well 
Before the advent of refrigerator cars the effect of competition 
in beef and pork production was somewhat tempered, although 
by 1850 half the beef supply of Massachusetts came from outside 
New England, and Philadelphia received 32 552 tons of livestock 
from Pittsburgh over the Pennsylvania railroad. Between 1840 
and i860 the number of swine in Massachusetts, Rhode Island 
and Connecticut fell from 306,000 to 167,000. 

Serious as these inroads were, they by no means crowded out 
eastern production entirely. If local farmers almost completely 


lost the markets for wheat and wool and to a lesser extent for 
live cattle and hogs, the advantage of their proximity to indus- 
trial centres could not be overcome altogether. More attention 
was given to growing vegetables and supplying fluid milk. Cheese 
and buttermaking increased, and by i860 New England and the 
middle Atlantic states accounted for 70% of the country’s cheese 
and close to 50% of its butter. In New York, the nation’s leading 
dairy state, production was centred in the Mohawk and Hudson 
valleys, with some expansion into the central counties; Vermont 
led in New England, although Litchfield county in western Con- 
necticut was famous for the fine quality of its cheese; while 
southeastern Pennsylvania supplied butter and milk for the Phila- 
delphia, Wilmington and Baltimore markets. 

The New England and middle Atlantic states grew more hay 
and forage in i860 than in 1850, although their share of the coun- 
try’s total dropped 15%. Com production increased in New Eng- 
land between 1840 and 1850 but then declined; on the other 
hand, the crop of potatoes in Maine in i860 was almost twice as 
large as that of 1850. A final example of adaptation to city needs 
was the increased planting of orchards. Horticultural societies 
were formed, improved varieties of apples planted, and old native 
fruit trees grafted. By 1847 Oneida county in the Mohawk valley 
shipped nearly 18,000 barrels of apples. 

Eastern agriculture thus underwent two major changes by i860. 
In response to the growth of a home market, farmers gradually 
shifted from self-sufficing to commercialized agriculture between 
1810 and 1840. While this change was still taking place, the farm- 
ers on rich virgin soil to the westward began to ship their pro- 
duce by canal and railroad to eastern markets. As a consequence, 
local fanners were forced to specialize in articles such as milk, 
butter, cheese, vegetables, fruit and hay, which, by reason of their 
perishability or bulk, escaped western competition and enjoyed a 
ready market in the expanding urban centres dose by. 

Southern Agriculture to I 860 .-— -Despite an ever-growing 
rivalry with the northwest, the south continued as the principal 
centre of commercial agriculture from the Revolution to the 
American Civil War. Its pre-eminence, however, was due chiefly 
to the rise of cotton production and its expansion into the old 
southwest. Tobacco fell off greatly in relative importance. Indigo 
cultivation waned, having suffered a death-blow by the removal of 
the British bounty. Rice farming underwent a transition incident 
to the adoption of the tide-flow system. Hemp and flax later be- 
came crops of some importance in Kentucky and Missouri, and 
sugar growing achieved considerable success in Louisiana. It was 
cotton, though, and particularly cotton on western land, that pre- 
dominated. 

Cotton had been grown in the southern colonies but only for 
domestic use. Yet the revolution in textile manufacture in Eng- 
land that made possible mass production of cotton textiles for a 
world market created a comparable demand for the growth of 
cotton fibre. Soil and climate favoured the green-seed short- 
staple variety, but separation of the seed from the lint was diffi- 
cult, slow, and expensive because the fibre had to be cut or tom 
away. Sea-island cotton, a longer-fibred variety, was introduced 
in 1786. Its seeds were easily removed by running the fibre be- 
tween rollers that revolved in opposite directions. Although sea- 
island cotton brought high prices and was raised, often on a large 
scale, until the American Civil War, the acreage devoted to it 
was limited, as it could be successfully grown only on the low- 
lands along the southeastern coast. 

The cotton gin invented by Eli Whitney in 1793 solved the 
crucial problem incident to large-scale production of the green- 
seed short-staple cotton, and its invention marked a turning point 
not only in southern agriculture but in U.S. history. Upland or 
short-staple cotton became the largest commercial crop in the 
south and the basis of its economy. Each decade cotton produc- 
tion approximately doubled. In 1800, 73,222 bales of cotton were 
produced; in 1840, 1,347,640; and in i860, 3,841,416. It over- 
flowed the domestic market and'became the largest single export 
of the United States. In 1810 cotton represented 23% of the 
value of total exports, or a little more than $66,000,000; by 
July 1, 1860, it had increased to 61%, or more than $333,000,000. 
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As the south concentrated more and more on cotton growing, it 
also offered a larger market for northwestern grain and livestock 
products. 

Cotton expansion revived the moribund institution of slavery, 
as the growing of cotton was very well adapted to unskilled super- 
vised gang labour. In the five years before the federal prohibi- 
tion of the slave trade became effective in 180S, South Carolina 
alone imported 39,000 slaves, and by i860 its slave population 
increased to 57.2% of the total population. Another institution, 
the plantation, similarly became prominent, and the three to- 
gether-— cotton, slavery and the plantation — acquired a domi- 
nating influence over the political and social as well as the eco- 
nomic structure of the south. 

Cotton growing centred first in the tidewater region of South 
Carolina and Georgia Many planters shifted to it from indigo 
and rice cultivation. The methods of cultivation were crude and 
wasteful, not because of slave labour but because land was abun- 
dant and cheap. Squandering natural resources was as character- 
istic of the southern planter as of the western pioneer Cotton 
growers reached out to the Piedmont of North Carolina and Vir- 
ginia and then turned southwestward. The War of 1812, the ac- 
quisition of east and west Florida, and the removal of Indians to 
reservations beyond the Mississippi were, in part at least, due to 
cotton. The belt of heavy black and brown loam soils in Ala- 
bama and Mississippi were found to be unsurpassed for cotton, 
and this region long remained the foremost cotton district in the 
world. Nevertheless the migration of cotton planters continued 
westward into the second area of great cotton production along 
the lower Mississippi. Even these conquests were not enough, and 
the land-hungry and restless pushed on to the prairie region of 
Texas. 

Until 1821, more than one-half of the cotton had been grown 
in Georgia and South Carolina. By 1850 Alabama ranked first, 
Georgia second, Mississippi third and South Carolina fourth. In 
i860 Mississippi, Alabama and Louisiana produced more than 
one-half of the total cotton crop in the United States, while Texas 
grew more than South Carolina. In the north, when the Atlantic 
seaboard states could not meet the challenge of western agricul- 
ture, industrialization was intensified; in the older south no such 
compensating factor was present, and economically it fell steadily 
behind the southwest. Land values declined, and Savannah, Ga., 
and Charleston, S.C., were supplanted by New Orleans, La., and 
Mobile, Ala., as trade centres. Even by 1S20 the areas first de- 
voted to cotton presented a sorry picture of eroded lands, bare 
of vegetation except for scrubby growths. 

The southeast blamed its decline on the tariff, the federal bank- 
ing policy, the lack of credit facilities and heavy taxation. All 
these factors were present, but the problem was primarily accen- 
tuated by the rapid westward expansion. Despite many pam- 
phlets, resolutions and conventions, a movement for industrial 
diversification did not progress far because the capital available 
was too closely tied up with landed investments, while the labour 
supply, whether slave or “poor white/’ needed wholesale readap- 
tation. As an alternative, the southeast sought to establish itself 
as the trade centre for both the southwest and the northwest, but 
the former developed its own ports, and the latter became tied to 
the northeast by railroads. 

Attempts were made to adjust and reform the agriculture of 
the southeast to the changed conditions. John Taylor “of Caro- 
line”, sought to halt the retardation of Virginia agriculture by 
improved methods of farming, and Edmund Ruffin sounded an 
even more clarion call to check soil depletion. When the older 
region first felt western competition, it found itself with too much 
slave labour. Transfer of that surplus westward only strength- 
ened the competition. Finally, in the ’40s and ’50s, when la- 
bour was needed for agricultural diversification, slaves were 
scarce. The old south could not afford to pay $1,000 to $1400 
for prime hands and was outbid by the southwest, where fertile 
lands yielded a much greater output per unit of labour. In des- 
peration the southeast sought a reopening of the slave trade; 
though the attempt failed, slave smuggling probably was in- 
creased. More important for later development was the fostering 
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of progressive methods such as deeper plowing, the .introduction 
of new crops, the increased use of labour-saving devices, and the 
importation of improved breeds of livestock Ac-.rulturc 1 jour- 
nals and societies were begun and fairs and exhibits neia. ueneral 
farming became a prominent feature of the agriculture 
border states, and just prior to the outbreak of the American 
Civil War Virginia achieved a moderate prosperity as a result. 

. Tobacco, the south’s chief colonial staple, reached its height in 
the 1 790s, when more than half the population of Virginia, Mary- 
land and North Carolina were engaged in or dependent upon its 
cultivation In 1790 it ranked first on the list of U S. exports, 
with a value of more than $4,000,000. After 1800, however, it 
declined rapidly in relative impoi lance, and production remained 
stable until 1S50. The disturbed trade conditions resulting from 
the Napoleonic W T ars, the post-1815 attempt of England to stimu- 
late domestic tobacco production or West Indian importation,. the 
high duties imposed by countries of continental Europe anxious 
for revenue, and the competition of Cuba, Sumatra and Colom- 
bia all helped to undermine the position of United States tobacco 
in the world market 

At home, meanwhile, cotton was outbidding tobacco for the 
available land and labour. By 1850, tobacco production had passed 
its lowest point and had begun to revive. Flue curing supplanted 
the old-fashioned, charcoal-fire, open-air methods, while a new 
yellow-leaf variety, lighter than the old varieties, won popular 
favour. Between 1S50 and i860 production doubled, North Caro- 
lina and Virginia being affected most. 

Tobacco, like cotton, expanded to new fields in the west in the 
years before 1S60. Extractive pioneer cultivation laid waste the 
older lands, while low prices on the world market called for de- 
creased production costs. It was cheaper to move to fresh soil 
than to struggle with worn-out fields. Virginia maintained its lead 
till i860, but Kentucky was close behind, and Ohio, Tennessee 
and Missouri :nj r.'i.ao a considerable advance. Two important 
trade and manufacturing centres for tobacco, Louisville, Ky. ? and 
St. Louis, Mo., developed in the west. 

Sugar production, like that of cotton, grew from insignificant 
proportions to outstrip tobacco in importance. The cane was in- 
troduced into Louisiana by Jesuits from Santo Domingo in 1751, 
but it was not until the last decade of the same century that the 
crop was grown on a commercially significant scale. The sugar 
district centred along the rivers and bayous of southeastern 
Louisiana, where the soil was rich and the growing season was 
sufficiently long for the plant to mature. Despite fluctuations 
caused by floods and occasional early frosts, production increased 
from approximately 20,000 short tons in 1823 to 270,000 in 1861. 
Unlike most other southern staples, sugar enjoyed the protection 
of a high tariff, and the industry was highly mechanized; sugar 
production expanded slowly, either to the west or to the east. It 
did extend over to the Brazos river area of Texas and to a lesser 
degree into Florida and Georgia, but in these states it was rela- 
tively insignificant. Though the industry was limited in the main 
to Louisiana, it affected the southeast. Many South Carolinians, 
for example, migrated to Louisiana, taking their labourers with 
them. By i860 the sugar plantations were using a total of 180,000 
slaves; this involved a considerable drain of labour from the 
Atlantic seaboard and sent slave prices upward. 

Rice continued to be a leading 1 gr! cultural crop along the coast 
of South Carolina and Georgia m <hc .-urnc-ican Civil War. 
Production increased threefold from 1S20 to 1S50 but suffered a 
distinct decline in the next decade. In the banner year of 1850 
South Carolina and Georgia together accounted for almost all the 
rice grown in the United States. There was some development 
of the industry in Louisiana, Mississippi and Alabama, but it was 
of little consequence. Rice planters felt western competition most 
when they had to bid for labour on a market dominated by the 
cotton growers of the southwest. 

Almost from the first settlement of Kentucky, hemp raising 
was found well suited to the rich limestone areas. Unusually fa- 
vourable prices from 1S26 to 1828 stimulated production, and 
u errn expanded into middle Tennessee and, during the 

30^ i:.:o .he r..i: valleys of Missouri. The cotton industry had a 
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considerable interest in hemp, since it was manufactured locally 
into baling cloth, rope and clothing for Negroes. In 1859 Ken- 
tucky and Missouri together produced more than three-fourths 
of the 57.000 tons of hemp raised in the United States. Soil 
deterioration, scarcity of labour and Russian competition, how- 
ever, had already influenced Kentucky to turn more toward wheat 
growing and cattle raising 

While the south raised all of the cotton, rice and sugar grown 
in the United States and more than 80% of the tobacco, its other 
crops also ranked high. It produced more than 50% of the coun- 
try’s corn, more than 70% of the peas and beans, 94% of the 
sweet potatoes, and a little less than 30% of the wheat. In pro- 
ducing each of the principal classes of livestock the south ranked 
higher per capita than the United States as a whole. Kentucky 
was famous for its race horses, homed cattle and Hampshire hogs, 
while Virginia was a leader in sheep raising. Eighty-six per cent 
of the south’s general farming was located in the border states 
in 1859 

In the south the landowning class was divided into gradations 
of small, intermediate and large farmers, and small, intermediate 
and large planters. In 1850 only iS% of the south’s 569,000 
farms and plantations were actually plantations, and this estimate 
includes as “plantations” many thousands of small cotton and 
tobacco holdings with but one or iwo working hands. Even in 
the black belt of Alabama almost 80% of the nonslaveholding 
landowners, who in 1850 constituted 44% of the region’s agri- 
cultural population, owned farms ranging up to 200 acres. Of 
the slaveholding landowners, more than 50% owned 10 or fewer 
slaves and 500 acres of land or less, which classed them as farm- 
ers. Together the small planters and the slaveholding and non- 
slaveholding farmers owned approximately 75 % of the landed 
wealth in the black belt — the so-called stronghold of the planta- 
tion system. As late as i860 only 348,000 families out of a total 
of 793493 white and free Negro families owned slaves in the 
south. 

While the yeoman farmer was more truly characteristic of the 
landholding class, even in the ante-bellum south, it was the 2 % 
holding plantations with more than 50 slaves that dominated 
economically, politically and socially. Not until the American 
Civil War overthrew this planter aristocracy did the yeoman or 
dirt farmer begin to come into his own. 

Agricultural Revolution. — The transformation of U S. agri- 
culture from a simple, pioneer, and largely self-sufficing occupa- 
tion into a modern business organized on a scientific, capitalistic 
and commercial basis is frequently referred to as the agricultural 
revolution. Simultaneously industry shifted from hand labour in 
homes to machine production in factories, and local markets were 
transformed into a world market. 

Like all s'Tkhe change** this vast reorientation of the country’s 
economic life did not begin suddenly or in all regions simultane- 
ously. Even in the colonial period many American communities 
concentrated on the production of surplus crops for distribution 
in markets beyond their confines. During the latter half of the 
18th century the agriculture of England underwent a similar 
change, and the accompanying desire to utilize improved methods 
in order to make farming profitable was not without influence in 
£he United States in the years following the American Revolu- 
tion. While the forces of the so-called agricultural revolution had 
long been at work in the United States, it was not until the last 
half of the 19th century that they began to manifest a fruition 
which captured general recognition. Careful study of the agri- 
cultural history of the United States reveals that its agricultural 
regions and perhaps also the country as a whole experienced a 
number of quickenings of agricultural progress and that it would 
be more ^accurate to speak of a congeries of agricultural revolu- 
tions rather than merely one Perhaps, indeed, the over-all agri- 
cultural revolution is the adjustment and response of agriculture 
generally to world opportunities and conditions that followed the 
iO-cauea Europeanization 01 the world, a process which included 
th tP er ? ing of th f old anc * r ‘ nv world agricultures 
* J n f un dei lying the so-called agricultural revolution in 

the United States may be summarized as follows; The passing of 


the public domain into private ownership by means of liberal land 
policies; .the completion of the westward movement of settle- 
ment; the invention and popularization of improved farm imple- 
ments and machinery; the extension and development of trans- 
portation facilities; the expansion of domestic and foreign mar- 
kets, the migration of industries from the farm to the factory; 
the resort to conscious and concerted political organization and 
action by farmers in an effort to retain an equitable place for 
agriculture in the economic structure of the nation ; and the estab- 
lishment of agencies for the promotion of scientific knowledge 
relating to agriculture — agricultural societies, agricultural fairs, 
periodicals for farmers, the federal department of agriculture and 
agricultural colleges and experiment stations. These forces, it 
should be emphasized, did not reach their maximum impact simul- 
taneously, and some of them were still operating with increasing 
potency after World War II. 

Passing of the Public Domain. — Under the Homestead Act 
of 1862, the head of a family or a person over 21 who was a 
United States citizen or had filed intention of becoming one re- 
ceived title to 160 acres of the public domain after proving five 
years residence, by evidencing good faith by cultivation and pay- 
ing a nominal registration fee. After 6 months (raised to 14 
months in 1891) the entry might be commuted by the payment 
of the prevailing minimum price, usually $1.25 per acre. Later 
amendments permitted veterans of the Union army and of suc- 
ceeding wars to count the time of their military service against 
the five-year residence. 

Hie homestead policy was not well adapted to much of the 
public domain to which it applied. By this time agricultural set- 
tlement had reached the eastern edge of the Great Plains. To the 
west the average rainfall ranges from 10 to 18 inches and falls 
much lower during seasonal and cyclical dry spells. The farming 
techniques developed for the humid soils to the east were un- 
suitable for these new conditions. Effective land utilization re- 
quired dry farming, grazing or intensive cultivation with irriga- 
tion, hut 160 acres was too much land for irrigated farming and 
too little for grazing or dry farming. 

Moreover, the homestead method of distribution was merely 
an addition to others already authorized by previous statutes, and 
the result was an incongruous land system. The cash sale of land 
was continued to 1891, and more land was bought than home- 
steaded. Between 1862 and 1871, the railroads received about 
125,000,000 acres as subsidies, and homesteading was not per- 
mitted except 20 to 40 miles back from the projected routes. By 
the Dawes Act of 1887, modified by the Burke Act of 1906 and 
later measures, about 100,000,000 acres of Indian lands were 
opened for sale. More than 7,000,000 acres were given to the 
states in accordance with the Land Grant College Act of 1862. 

With such a vast empire of land purchasable, speculation and 
land monopolization became rife. Syndicates purchased land in 
large blocks and generally secured the most desirable lands. 
Actual settlers might get free lands that were less fertile or less 
advantageously located or buy at prices set by the speculators, 
the railroads or the states. 

The administration of the land laws was even less satisfactory. 
Fraud became rampant, and the general land office which super- 
vised disposal of the public domain did not have the organization, 
the personnel, or the public and official backing to ensure careful 
and honest administration. 

Efforts were made to adapt the homestead principle to special 
situations. Measures were passed from time to time to aid home- 
steaders affected by droughts. In 1873 the Timber Culture act 
promised 160 acres to any homesteader who kept trees growing 
not more than 12 ft. apart on 40 acres, and 5 years later this 
minimum was lowered to 10 acres. In 1909, the size of homesteads 
was increased to 320 acres in portions of eight western states. A 
quarter of the tract was to be cultivated, and no commutation 
was allowed. In 1916 the maximum was increased to 640 acres 
for farmers who wished to raise stock. 

By the Desert Land Act of 1877, 640 acres of arid land could 
be purchased at $1.25 per acre provided the buj^er irrigated and 
cultivated at least one-eighth of the tract. In 1890 the amount 
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that could be secured in this way was decreased to 320 acres. In 
1878 the Timber Cutting act and the Timber and Stone act 
authorized for the first time the legal cutting and purchase of 
timber from the public domain. 

As the 19th century neared its close, the rapid passing of the 
best farming lands into private hands, the rise of tenancy, and 
the emergence of land monopolies gave strength to the principle, 
long dominant and submerged, that the nation’s natural resources 
should be conserved. In 1891 the Pre-emption and Timber Culture 
acts were repealed, the amount obtainable under the Desert Land 
act was reduced to 320 acres, the period that must lapse before 
homesteads could be commuted was extended to 14 months, and 
the president was authorized to reserve timber areas. In 1894 the 
Carey act granted 1,000,000 acres to certain states provided they 
were settled and irrigated. In 1902, under the Reclamation act, 
the federal government began to initiate irrigation projects on the 
public domain. Following the publicizing stimulus of President 
Theodore Roosevelt, there was steady progress in the reclama- 
tion, conservation and scientific use of land after the beginning 
of the 20th century. In the 1930s the National Resources Plan- 
ning board studied the classification of all land in terms of in- 
herent characteristics, current use, capacities, recommended use 
and program effectuation. 

The Taylor Grazing Act of 1934 authorized the withdrawal 
from private entry of about 80,000,000 acres not suitable for crop 
farming and their use as grazing districts. The next year all the 
remaining unreserved public domain of any value was withdrawn 
from private entry. In 1936 the Soil Conservation and Domestic 
Allotment act authorized farmers to preserve and maintain soil 
fertility. 

Completion of Agricultural Settlement.— -By 1S50 the 
westward-moving frontier of settlement had halted at the edge of 
the Great Plains, because of the Indian policy inaugurated a 
generation before and because the unoccupied region presented 
a challenge to the accepted methods of agricultural conquest. 
There were already isolated islands of settlement in California, 
the Willamette valley of Oregon, and Utah. Within 40 years the 
entire territory of the trans-Missouri west was occupied and 
began to add to the surpluses of agricultural products and to 
serve as a growing market for manufactured goods. 

The population of continental United States numbered 23,191,- 
S76 in 1850 and 62,947,714 in 1890. By 1920 it totalled 105,- 
710,620. That is to say, the population increased 'by two and 
one-half times in 40 years and by four and one-half times in 70 
years. Immigration supplied 31,406,943 from 1S50 to 1920. Re- 
duced to simple terms, this increase in population meant more 
farm surpluses; but it also created a greatly expanded home mar- 
ket for agricultural products. 

The population of the United States continued to be predomi- 
nantly rural after World War I, but the lapid increase and ulti- 
mate triumph of urbanization predestined the future of the United 
States to a quite different social and economic configuration. The 
census of 1880 showed that the rural population, including towns 
and villages with fewer than 2,500 inhabitants, numbered 35,797,- 
616, or 71 4% of the total population. This was more than the 
population of the entire country in 1S60. By 1910 the rural 
population numbered 49,806,146, which was 54.2% of the total. 
By 1920, however, the census showed that the majority of the 
U.S. people lived in towns and cities— 48.6% being classified as 
rural and 51.4% as urban. 

Mechanization. — The process of v Jhral mechanization 
began in the iSth century and is still going on. The implements 
used in the colonial period were largely operated by hand, sup- 
plemented to a slight extent by animal power. The first half of 
the 19th century brought initial inventions and improvement in 
machines operated by animal power for use in rlanUr' 1 * culti- 
vating, harvesting and threshing. The reaper was im- 

portant because it was used at the crucial period in the produc- 
tion of grain crops when delay often spelled disaster. The general 
displacement ofmen by horses developed most rapidly between 
i860 and 1910. The substitution, however, had rmrdb 1 mui be- 
fore manufacturers of farm machinery began to ex per: mart with 
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the use of mechanical power in place of animals. Considerable 
use of steam tractors m preparing and planting land was made on 
the prairies of the middle west. By 1905 the prac f :cah:hty of 
using the gasoline engine for power had been demonstrated Its 
use on tractors was quickened by World War I, but the adapta- 
tion and perfection took place m the bos and ’30s. Almost as 
revolutionary in their effects were the use of automobiles and 
trucks; they put rural communities in closer touch with urban 
life and facilitated marketing. Beginning in the ’30s the govern- 
ment program of extending electrification to farms brought illumi- 
nation and power for indoor machines that did much to decrease 
household and farm drudgery. 

Mechanization of farming brought many changes. The produc- 
tivity of farm labour was increased (one estimate says 400%), 
and manpower was released for other activities. The farmer who 
could buy expensive machinery had an advantage over those who 
could not, and it became increasingly difficult for the man with- 
out capital to farm. The production of agricultural products and 
the output per capita was greatly increased. The result was the 
accentuation of the problem of overproduction Mechanization 
prolonged extensive as opposed to intensive cultivation and gave 
large-scale operations an advantage. An increasing number of 
acres once devoted to the raising of feed for animal power could 
be used for the production of human food The isolation and 
much of the drudgery of farm life disappeared. (See Agricul- 
tural Pow er and Machinery ) 

Improved Transportation and New Markets. — As a gen- 
eralization it may be said that the roadbuilding era of the early 
19th century was superseded by a canal building and river trans- 
portation era. This, in turn, was displaced m importance by the 
building of a national network of railroads which provided rapid 
means for marketing the surpluses of the farms and ranches In 
the 20th century attention was given to surfaced roads that would 
facilitate the farmers’ access to primary markets The increased 
speed of trains, specialized livestock and refrigerator cars, and 
systems of through transportation widened the area of compe- 
tition for many commodities and hastened regional specialization. 
This development of a national transportation system was ac- 
companied by comparable modernization of the marketing or- 
ganization. 

The transportation and trading agencies enabled an enormous 
volume of farm commodities to pass from the farms to the urban 
consumers, both m the United States and in other countries. By 
1900 agricultural pioduction was also providing more than four- 
fifths of the raw materials manufactured. The repercussions of 
U S. agricultural exports on European economic life were far- 
reaching. The labouring classes were provided with cheap and 
abundant food, but unless protected by tariff walls the European 
farmer was unable to compete. The results of this situation were 
mirrored partly In the tremendous migrations from Europe to the 
United States during the 1870s and i8Sos, partly by the flocking 
of farmers to cities, and partly by agrarian movements that 
clamoured for governmental relief in vaiious forms. After the 
? Sos, new agricultural regions were opened in Russia, Argentina, 
Australia and Canada,, and their produce began to compete with 
U.S. foodstuffs in the European markets. As an exporter of food- 
stuffs the United States began to decline in importance after 
1900. The domestic market continued to expand, but relative 
ovcrpioducrion and maldistribution continued to plague the U.S. 
farmer. 

Migration of “Industries” from the Farms. — Until well 
into the 19th century a distinctive feature of the U S farm was 
economic self-sufficiency. The average farm produced and proc- 
essed practically everything that it needed — food, clothing, furni- 
ture, soap, candles and the many other articles essential to the 
farm family. The transfer of their manufacture from the farms 
to factories is a significant aspect of the transition from self- 
sufficient to commercial agriculture. It was, furthermore, the 
central fact of both the agricultural and industrial revolutions. 
This cityward migration of industries resulted in vast changes in 
the technical processes of manufacturing The growth of urban 
communities centring about factories greatly enlarged the markets 
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for agricultural commodities. Specialization in agriculture was 
also intensified. 

The industries transferred from the farms to factories may be 
grouped as follows. The processing of foods; the making of tex- 
tiles and clothing, including boots and shoes ; and the preparation 
of tobacco and other products for use. The first group includes 
slaughtering and meat packing, flour milling, the manufacture of 
butter, cheese and other dairy products, and the canning of fruits 
and vegetables. Many new industries were developed, notably 
the processing of beet sugar, the baking of bread and pastries 
and the making of confections. In i860 flour and grist mcl prod- 
ucts ranked first among the food-manufacturing industries. By 
1919 the slaughtering and meat-packing industry had taken first 
place. In that year the products of all food industries constituted 
20% of the total value of all U S manufactures. 

Political Organization and Action. — The great increase in 
agricultural trade did not bring prosperity to the farmers. In- 
stead the three decades following the end of the American Civil 
War brought acute distress to many. The census of 1880 showed 
that the proportional share of agriculture in the nation’s income 
was decreasing steadily. In addition to the problem of relative 
overproduction, the appreciated gold standard resulted in a gen- 
eral fall in the price level from 1875 to 1897. The farmer, by the 
nature of his industry, was unable to adjust his production to 
depressing conditions as quickly as other businesses could. 

As the farmers expanded commercial agriculture, physical limi- 
tations bore down on them. Those who extended cultivation into 
the semiarid Great Plains were confronted with seasonal failures. 
Deforestation, improper drainage and faulty tillage resulted in 
destructive floods and unscientific cropping practices exhausted 
the soils in the humid regions. 

All agricultural regions had particular difficulties. Eastern 
farmers had to compete with the cheap production of the west 
or turn to specialties. Western farmers were burdened with 
mortgages held by eastern investors. The price of land increased 
disproportionately to the returns that could be expected. 

Living conditions on farms came to reflect the relatively small 
returns upon the farmer’s investment and the meagre awards for 
his labour. The educational and recreational opportunities fell 
behind those of the cities. It was also apparent that the farmer 
was less influential in state and national politics and that policies 
were being shaped more and more in the interests of the rising 
industrialism. 

The situation called for concerted organization if the farmer 
was to have a relatively favourable position in the national econ- 
omy, but this was not forthcoming. Traditionally the farmer held 
back from common action. The dispersal of the farming popula- 
tion, the number of farmers involved, their varied and competing 
commodity interests, and the lack of leaders tended to thwart 
organization. ( See Farmers’ Organizations.) 

In spite of these difficulties, the distress became so real and 
pressing that a number of class-conscious farmers’ movements 
were generated. Together they came to be known as the agrarian 
crusade. Each movement reflected the particular need and the 
special centre of distress of its time. 

The first in order of time was the Granger movement ( see 
Grange, The) of the ’70s in the upper Mississippi valley where 
the farmers had special grievances. With no regulation of their 
capital structure, methods and rates, the railroads and the mar- 
keting agencies that they dominated practised discriminations 
which so inflamed the farmers that they organized independent 
and antimonopoly parties between 1873 and 1876 and thus gained 
control of state legislations which enacted laws to Ax and regulate 
the rates charged by railroad and elevator companies. Although 
lack of precedents and adequate information thwarted these at- 
tempts at regulation, the contention that such corporations were 
public in nature and therefore subject to governmental regulation 
was upheld by the supreme court of the United States. In 1887 
the responsibility for railroad regulation was assumed by the 
federal government The grangers sought to assuage their griev- 
ances aziinM wholesalers, distribution and credit agencies, and 
me: Jwnta by oiganizing co-operative buying and selling agencies 


of their own. Co-operative credit and insurance companies were 
also developed on a modest scale. A co-operative industrial pro- 
gram which called for the manufacture of a full line of farm 
machinery and household implements fell far short of expectations. 

The Greenback movement from the late ’60s onward sought to 
check deflation by stopping the contraction of the amount of 
greenback money in circulation and by having the war bonds re- 
deemed in legal tender This type of inflation interested eastern 
labour and the debtor farmers of the middle west but failed to 
win support from the agricultural interests generally. A tem- 
porary price rise in the early ’80s ended the movement, but the 
basic "problems of currency, credit and marketing remained un- 
solved. 

In the i8Sos a variety of local organizations that developed 
spontaneously among the small farmers and tenants of the south- 
west and the wheat farmers of the northwest became the basis 
of the Farmers’ Alliance movement, whose general program em- 
phasized co-operative activities. In addition, the southern group 
proposed a federal system of warehouses and elevators where 
crops might be deposited in return for negotiable certificates and 
loans in legal tender up to 80% of the local price of the product 
The northwestern group urged a federal land-loan agency that 
would make loans upon farm land up to half of the appraised 
value at 2% pec year. In spite of leader emphasis the members 
of the alliances turned to politics and eventually became part of 
the Populist movement. 

The extremely depressed economic conditions of the early 
1890s bore particularly hard on farmers and led to the formation 
of the People’s or Populist mUv Its three main objectives .were 
reform and regulation of .lie of the public domain in 

the interest of actual settlers, strict regulation of corporations 
and public ownership and operation of transportation and com- 
munication facilities, and raising the price level by federal note 
issues and the restoration of the free coinage of silver at the old 
ratio of 16 to 1. In the campaign of 1S96 the Populists joined 
with the Democratic party under William Jennings Bryan and 
lost. 

Science Applied to Agriculture. — In the colonial period 
there were individuals who applied their powers of observation to 
farm problems and even conducted experiments to ascertain the 
ways of nature and to develop better methods. In the latter half 
of the 1 8th century, leaders who sought to spread information 
concerning the findings of improvers and innovators began to 
form agricultural societies to function as educational media. In 
the first third of the 19th century agricultural fairs and farm 
periodicals were developed as additional instrumentalities in the 
movement. ( See Agricultural Societies and Shows.) 

Public aid for agricultural improvement came slowly because 
the seemingly inexhaustible abundance of natural resources ap- 
peared to negate the necessity. Before i860 state aid was limited 
mainly to small grants to agricultural societies to assist them with 
their fairs. By the ’50s a few states had boards that collected in- 
formation deemed pertinent to farmers. The cumulated necessity 
of regulating the food-processing industries and of combating 
animal and plant diseases and pests systematically led to the 
creation of state departments of agriculture in the ’70s. 

In the national realm, President George Washington had urged 
the creation of a U.S. counterpart of the board of agriculture 
then functioning in England, but it was not until 1839 that a 
unit of the patent office received appropriations with which to 
collect and distribute seeds and to assemble and publish informa- 
tion. This work was continued by the separate department of 
agriculture created in 1862. In addition experienced staff mem- 
bers conducted scientific research. The department’s regulatory 
powers became important in 1884 when a bureau of animal in- 
dustry was created to administer meat inspection and check live- 
stock diseases. In 1889, because of increased functions and the 
potentialities of the agrarian unrest, the department was given 
full executive status and a secretary who served in the president’s* 
cabinet. The rapid and profound changes in agriculture necessi- 
tated the expansion of research, regulatory and educational func- 
tions in the department. (See Agricultural Research.) 
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. / ^ iere < a number of undertakings which offered formal 
instruction m agriculture during the first half of the ioth century, 
but it remained for the Morrill Act of 1862, which granted land 
endowments to state colleges offering courses in agriculture and 
mechanic arts, to provide the basis for the extensive system of 
agricultural education and research that was peculiarly American 
The^ institutions receiving the benefits of this act were slow in 
finding their particular place and function. In the end it was the 
experimental work that won recognition for the agricultural col- 
leges from scientists and eventually dirt farmers as well. (See 
Agricultural Education ) 

TJie Main Agricultural Regions. — During the last half of 
the 19th century, the various systems of agricultural production 
were adapted to geograph’ cal conditions, and in consequence rela- 
tively stable regions evolved. Each region became 

dominated by one commodity, grown in conjunction with subordi- 
nate products and with specialties having preference in limited 
areas. Market opportunities, mechanization and scientific meth- 
ods accelerated this regionalization. 

The humid subtropical crops belt consists of comparatively un- 
developed low coastal plain bordering the Gulf of Mexico and 
extending from Matagorda bay, Texas, to Charleston, S C. The 
soite have been very influential in determining which of the sub- 
tropical crops are grown in the different parts of the region and 
together with local differences in temperature cause the region to 
be divided into subregions. 

The rice subregion centres in the heavy day coastal prairie of 
southeastern Texas and southwestern Louisiana. In the 1880s set- 
tlers from the grain-growing middle west migrated there and 
began to grow rice. Irrigation was provided by artesian wells and 
pumping stations. About 1900, the federal department of agricul- 
ture introduced Japanese varieties that flourished. The use of 
machinery in the cultivation and the harvesting of the crop made 
the cost of production so low that the area could compete in 
practically any market. In 1902 mechanized rice growing was 
also undertaken on the grand prairie of Arkansas and in 1908 in 
the Sacramento valley of California. 

Sugar-cane production was centred on the rich alluvial soils of 
the Mississippi delta after its successful introduction there near 
the end of the 18th century. Even after the abolition of slavery, 
it continued to be a large-scale capitalistic enterprise. In view of 
the high production costs, the industry was especially dependent 
upon tariff protection. The U.S. acquisition of competing areas, 
namely Puerto Rico and the Philippines, and a reciprocal treaty 
with Cuba brought new difficulties. The disastrous floods in 1874, 
1882 and 1884 necessitated large-scale levee construction. After 
1900 special attention had to be given to the checking of diseases 
and the development of new varieties. The muck soils around 
Lake Okeechobee in Florida also proved well adapted to the pro- 
duction of sugar cane. 

Favoured districts of the remainder of the humid subtropical 
crops belt gradually developed importance producers of sub- 
tropical fruits and trucking crops. Winter veg3':o:/s an: citrus 
fruits flourished in Florida, and the problems were those of 
adaptation to local conditions and specialized marketing. 

The boundaries of the cotton be I: are nev ninja largely by 
climate, but the density of cotton produrhm is largely dependent 
on the soils. The northern boundary follows the line of 200-day 
average frost-free season and of 77 0 F. average summer tempera- 
ture. The southern boundary is the line of 10-in. autumn rain- 
fall. In the decade following the American Civil War, the at- 
tempt to continue the plantation organization with hired labour 
of freedmen failed, and cotton growing was shifted to small units 
of land operated under a share-cropping system. The crop lien 
given in return for the advance of supplies chained the cropper 
to the landlord or local merchant, but they in turn were depend- 
ent on the bankers and commission men. As cotton was a stand- 
ardized marketable commodity, diversification for the market and 
even for subsistence was discouraged. Production was inefficient, 
and the costs remained relatively high. Falling prices hit the 
cotton south as hard as the wheat area of the west in the 80s 
and ’90s. 
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The demand for cheap fibre and the utilization of cottonseed 
m the manufacture of feed, oil and fertilizer led to the expansion 
of cotton growing westward to the suhhumid line in Texas and 
northward to the frost line in Oklahoma, Arkansas and Tennessee. 
Simultaneously the use of commercial fertilizers revived the in- 
dustry in Georgia and the Carolinas. By 1880 cotton manufactur- 
ing began to be established in the southern Piedmont, and even- 
tually these mills fabricated more than half the cotton crop. 

Cotton growing was imperilled by the ravages of a devouring 
beetle known as the boll weevil which crossed the Mexican border 
into Texas in the 1890s and progressed eastward across the cot- 
ton belt. To offset the losses, cotton farmers turned to other 
crops to some extent, but the main relief came from the intro- 
duction of improved methods of cultivation and hardier varieties 
of cotton. This campaign for improvement directed by Seaman 
A. Knapp provided the basis for the extension service of the 
federal department of agriculture. 

Tobacco growing is widely distributed in the United States, but 
the cultivation of the mam types has centred in the borderland 
between the south and the north which is sometimes known as 
the com and winter wheat belt. The bright-leaf flue-cured to- 
bacco, used in cigarettes, became the major crop in northern and 
eastern North Carolina, and Durham and Winston-Salem became 
great centres of tobacco manufacture. The heavy dark burley 
tobacco needed for foreign markets centred in western Kentucky. 

The middle Atlantic trucking region extends along the Atlantic 
coast from Charleston, S.C., to Portland, Me, It developed mainly 
because of three conditions: the large markets for fresh vege- 
tables and fruits provided by the large cities within or near the 
area ; its sandy soils that respond to cultivation and fertilization ; 
and its mild climate with a long frost-free season. 

The hay and dairying belt includes the portions of the cool 
humid northeastern United States and adjacent Canada in which 
agriculture generally is more important than the forest industries 
and dairying is the dominant interest. The southern boundary is 
approximately the line of 69° mean summer temperature in the 
west and 70° to the eastward. With the growth of industrial cen- 
tres the eastern portion of the region gave increasing attention 
to the production of fluid milk. Wisconsin became the leading 
cheese-producing state, and Minnesota and Iowa specialized in 
buttermaking. 

Between 1880 and 1914, dairying made notable progress in pro- 
duction, processing and marketing. Better dairy cattle were in- 
troduced and developed. The silo was adopted as a method of 
preserving com and its green fodder for feed, and increased at- 
tention was given to forage crops. The cream separator simplified 
a hitherto time-consuming process, and the butterfat tester pro- 
vided an accurate and quick method of. measuring butter content. 
The condensing process was perfected. Milking machines were 
invented. Dairymen pioneered successfully in the co-operative 
processing and marketing of their products. Between World Wars 
I and II the dietary habits of the U.S. people gave greater em- 
phasis to the value of dairy products. 

The wheat regions developed in accordance with the conditions 
necessary to -wheat growing. Wheat was the characteristic crop 
on each* frontier across the northern and western United States. 
The prairies of Illinois were the main centre from i860 to 1880. 
Minnesota ranked first during the next two decades and then 
gave place to North Dakota. During World War I Kansas be- 
came the leading centre. Winter wheat was continued as part of 
the general farming of the borderland com and winter wheat belt. 
In contrast, hard spring wheat continued northwestward in a 
region having the bare requisite humidity and also to the Pacific 
northwest. This movement was made possible by the develop- 
ment of new varieties of wheat, resistant to drought and rust, and 
to innovations in methods of cultivation, especially power mech- 
anization. 

Com continued to hold the basic place in crop systems and 
stock raising that it had early assumed in the colonial period and 
was, therefore, grown in all cultivable belts. Like wheat, its main, 
centre of production moved westward but, unlike the other cereal, 
it halted when it reached the prairies of the middle west which 
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were predestined by the unique combination of soils and summer 
temperature and humidity to become the com belt. The large- 
scale preparation of hogs and cattle for market followed com 
into the region 

Because of the importance of corn and hogs to the region, spe- 
cial attention has long been given to the improvement of both 
In the 1890s com breeders followed the mirage of uniformity and 
symmetry, and it was not until after World War I that the im- 
portance of hybridization came to be recognized. In response to 
consumer demand, the old heavy lard hog was evolved into a 
younger light bacon type. The value of hogs made the checking 
of virulent diseases imperative, but it was not until 19*3 that a 
preventive serum was developed for hog cholera. 

The valleys of central and southern California and the coast 
south of Santa Cruz have been designated the Pacific subtropical 
crops region. The Spaniards utilized three institutions— the pre- 
sidio or military establishment, the pueblo or colonial settlement, 
and the mission — to occupy the region. Of these the last was by 
far the most significant as missions became centres of agricultural 
development. Although the friars introduced the fruits of their 
Mediterranean homeland to the mission gardens, cattle raising 
was the dominant occupation during the period, 

1769-1848, and continued to be until ' - . - *~s ended 

it as a distinctive industry. Sheep raising recovered from the 
droughts, reached its peak in 1874, and then began to decline. In 
the years 1870-90 wheat farming reached bonanza proportions in 
the San Joaquin valley. Although the gold rush following 1849 
stimulated attention to fruit raising, the experimentation and 
development necessary to capture a national market took place 
only after 1869, when the first transcontinental railroad was com- 
pleted. By 1890 the people of the region knew what crops to 
emphasize and where to raise them, and the solutions of the prob- 
lems of water supply for irrigation and of marketing were gen- 
erally evident. 

The humid portion of the Pacific northwest and also its irri- 
gable valleys, like semiarid California, became a region of special 
crops. The Hudson’s Bay company had farms to supply its help- 
ers with food. The pioneers who migrated over the Oregon trail 
and settled in the Willamette valley in the 1840s also carried on 
general fanning. Once the prairies were occupied, the high cost 
of clearing land in the region became and remained a big factor. 
It was necessary, therefore, for each valley and locality to spe- 
cialize on crops which, by virtue of quality, could hold their 
places in the national markets. 

The grazing and irrigated crops region was initially merely a 
strenuous barrier to those of the east who wished to reach the 
gold of California and the fertile lands of Oregon. As the gold 
production of California declined, the miners turned to the un- 
occupied valleys and mountain ranges to the eastward. Their 
rush into what is now Colorado laid the basis for permanent set- 
tlement there. The miners’ occupation of Nevada, Arizona, New 
Mexico, western Montana, Idaho and eastern Washington took 
place during the American Civil War. The need of food supplies 
for the mining camps prompted the beginning of agriculture in 
the valleys. The completion of the Union Pacific railroad in 1869 
brought a flood of hunters who exterminated the buffalo and thus 
left the Great Plains for occupation by the range-cattle industry. 
The success of the Union Pacific led to the building of four other 
transcontinental lines. Thus, the region, In contrast with the 
east, had facilities for rapid transportation prior to, rather than 
after, intensive settlement and exploitation. For two decades 
after the American Civil War, a vast cattle industry thrived on 
the open range. Then the railroads brought homesteaders and 
other land seekers who disrupted the range and forced the cattle- 
men to shift to a ranch basis. The invention of barbed wire for 
fencing in 1874 facilitated this step. 

Jhe fact that much of the land received less than 20 inches of 
rainfall annually foredoomed the transplanting of eastern ways of 
agriculture and necessitated the development of new methods and 
crops. Irrigation and dry farming became important in the United 
Spates for the first time. 

World War I* — In terms of agricultural production and mar- 


keting, the war period extended from the fall of 1914 to the spring 
of 1921. During the first two years production was not markedly 
stimulated, and the trade in certain commodities, notably cotton, 
was depressed. With the entrance of the United States into the 
conflict in 1917, an unprecedented program of agricultural pro- 
duction, especially of cereals and meat, was undertaken. To this 
end the new extension service created by the Smith-Lever Act of 
1914 and the county-agent system acting with farmers’ organi- 
zations were utilized. 

Wheat was the cultivated crop most needed. The price was 
fixed by the federal government to encourage its production The 
acreage increased more than 50% and its production 38%. More 
than one-quarter of the expansion was m the com belt at the 
expense of other small grains, corn and grassland; most of the 
remainder was in the Great Plains. The demand for fats greatly 
stimulated hog production; more than 1,000,000,000 lb. of pork 
were exported in 1918 as compared with a prewar 5-year average 
of 450,000,000 lb. The dairy industry also expanded notably to 
supply the export demand for concentrated milk and the larger 
domestic demand which resulted from increased purchasing power. 

The war years accentuated a complicated economic situation 
for the farmers. Their returns varied greatly according to com- 
modities; the prices of wheat, hogs and tobacco were relatively 
high, whereas those for horses, cattle, butter and eggs were rela- 
tively low. Inflated values largely accounted for the general high 
level of prices, and this influence increased markedly the farmers’ 
living and production costs. Land values rose as much as 70%. 

Postwar Depression. — The price decline that began in 1920 
affected agricultural products first and hardest. Following the 
withdrawal of credits, the foreign markets disappeared, and yet 
the farmers’ fixed costs continued. Instead of curtailing output, 
the agricultural industry sought to meet the situation by increas- 
ing production even though it had to sell at low prices. The in- 
dustrial and financial boom of the middle ’20s brought only a 
limited improvement to agriculture. At the boom peak in 1929 
the index of ’ prices was only 91% of the prewar level, 

and it had fallen to 50% by Feb 1933. Gross farm income, which 
had risen from $7,000,000,000 in 1914 to $17,000,000,000 in 1919, 
fell to a little more than $5,000,000,000 in 1932. 

This agricultural distress of the 1920s affected the various 
regions at different times and with varying degrees of intensity. 
During 1920-22 the spring-wheat region was the centre of distress 
and protest. In 1923 the decline in the hog market resulted in 
farm foreclosures and bank failures in the com belt. Although 
the south early sought relief for specific products, it was not 
ready to demand a general program of relief until 1926. 

Beginning in 1921 an agricultural bloc of western and southern 
congressmen sponsored emergency and long-time measures of 
relief and stabilization for agriculture. In 1923 intermediate 
credit banks were authorized to make short-term loans on live- 
stock and farm commodities. The McNary-Haugen plan pro- 
posed to dispose of the farm surpluses abroad and to finance this 
procedure by an equalization fee assessed on the producers, but 
bills embodying the plan were twice vetoed by President Calvin 
Coolidge. In spite of the fact that the nation had shifted from 
a debtor to creditor status, the successive administrations from 
1921 to 1933 placed much emphasis on protective tariffs to estab- 
lish and maintain cost-of-production prices for the leading farm 
products in the home market. 

Although the administrations were against large-scale govern- 
ment action, continued distress led to the creation of the Federal 
Farm board in 1929 to support and promote co-operative market- 
ing associations as a means of controlling output and thus ensuring 
profitable returns. 

New Deal Measures.— The agricultural policies of the Frank- 
lin D. Roosevelt administration from 1933 to the outbreak of 
World War II passed through several stages. To meet the emer- 
gency of price collapse, the Agricultural Adjustment Act of 1933 
authorized extreme measures for the reduction of production and 
compensation payments from a tax on processors. The success 
attending the program for cotton, wheat, corn, hogs and tobacco 
in 1933 led to its expansion in 1934 to include beef and dairy 
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cattle, peanuts, rye, barley, flax, grain sorghums, sugar beets and 
sugar cane. At the same time submarginal farmers were encour- 
aged to .withdraw from commercial production, and the adminis- 
tration initiated a policy of reciprocal tariff agreements with other 
countries to encourage the export trade in agricultural products. 
Despite the widespread criticism of crop reduction by the con- 
sumers who^were saddled with its cost and despite the disadvan- 
tages attending it, the economic conditions of the farmers rapidly 
improved. Supplementary legislation expanded the credit facili- 
ties for farmers and attacked the problem of tenancy. In Jan. 
1936, the supreme court held the act of 1933 unconstitutional, and 
the administration had to turn to other media of action. 

_ The danger of shortages and the tragic results of soil destruc- 
tion were emphasized by the droughts that culminated in the dust 
storms of 1935 and 1936. The soil conservation service was 
created in 1935 to conduct soil erosion surveys and carry out pre- 
ventive measures. The Soil Conservation and" Domestic Allotment 
Act of 1936 provided $500,000,000 for the preservation and im- 
provement of soil fertility, the promotion of the economic use of 
land, and the protection of rivers and harbours from soil erosion. 
For two years co-operating farmers received direct aid, after 
which responsibility for the program was shifted to the states that 
enacted suitable legislation and provided a conservation plan ac- 
ceptable to the federal department of agriculture. 

A comprehensive and long-time program was provided by the 
Agricultural Adjustment Act of 1938, which emphasized and pro- 
vided for an “ever-normal granary.” As in earlier acts, the initial 
aim was the establishment of prices for wheat, cotton, corn, to- 
bacco and rice at a level in relation to the cost of commodities 
bought by farmers in 1909-14 (for tobacco the parity base was 
19 1 9-29). The act provided machinery for soil conservation and 
balanced output, loans, marketing quotas, marketing aid and pro- 
motion and parity payments. A new feature was crop insurance 
for wheat. 

During the years 1933-38 economic planning was carried fur- 
ther with respect to agriculture than for any other economic in- 
terest. The federal government assumed responsibility for deter- 
mining both production and prices as well as maintaining soil re- 
sources and providing most of the farmers’ credit needs. Before 
the full program as outlined in 193S could be tested, agriculture 
as part of the national economy became involved in a global war. 

World War II.—' The production record of U.S. agriculture 
during World War II was phenomenal. The increase in total pro- 
duction from 1939 to 1944 was twice as large as during the pre- 
ceding 20 years. The gross farm production in 1944 and again in 
1945 averaged 124% of the prewar years 1935-39- The wartime 
achievement was accomplished without significant expansion in 
the crop acreage and in spite of shortages of labour, machinery 
and other supplies. Even though one-fourth of the food output 
went to military and other emergency uses, there was food enough 
in 1944 and 1945 to oroide f he civilians with a per capita food 
consumption about than before the war. Although 

extremely favourable weather was a factor, it accounted for only 
about one-fourth of the total increase. The main motivation for 
increased production was the doubling of the prices received by 
farmers for their products which resulted from the wartime needs, 
but the large-scale increase was made possible by a number of 
factors that had been building up potential production capacity 
during the 1930s. 

Mechanization was the most important factor. The number 01 
tractors on farms increased from less than 250,000^ in 1920 to 
more than 2,000,000 in 1945* The shift to mechanical power dur- 
ing these years released for the production of commodities for 
human use about 55,000,000 crop acres, or about 1 $% of the 
available cropland, once used to grow feed for draught animals. 

Another important factor was the increased use of lime and 
fertilizer. In terms of plant nutrients the total consumption of 
commercial fertilizer in 1944 was 85% above the quantitv used m 
the years 1935-39? and the use of lime was nearly triree — -iCi' as 
large. Official estimates placed the increased production resulting 
from the additional use of lime and fertilizer in IQ44 at about 
15% of the total increase in output after 1935-39* 


The adoption of improved crop varieties was another important 
source of increased production The use of hybrid seed corn added 
400,000000 bushels to the 1944 crop. New varieties of oats were 
introduced m the corn belt, the Great Lakes states, and the south- 
ern states. The w r ar years also accelerated the adoption of more 
productive and more nutritious legume hays 

The production of crops especially needed during the war was 
greatly expanded. The harvested acreage of hemp for hard fibre 
was increased from 1,246 acres in i935~39 146,200 acres in 

1943. The acreage of soybeans harvested for seed and for crush- 
ing in 1944 was 241% of that acreage in 1939. The acreage of 
flaxseed for oil in 1943 was more than three times the average of 
Ic *35~39 The production of peanuts, beans and peas for human 
food was greatly increased In addition to these crops which af- 
fected large areas, there were others whose p* advGucn was con- 
centrated in small areas, notably vegetable ..rang beans, 

castor beans and some pharmaceutical plants grown to alleviate 
war shortages. 

A number of forces accounted for the increased marketings of 
livestock and livestock products. The current feed production per- 
mitted an increase in livestock. In addition, the shift to mechani- 
cal power released additional feed for animals that are grown for 
human use. The supply of feed was also more balanced with re- 
spect to protein and other nutritive elements. Livestock produc- 
tion also increased in output per unit of feed. 

The wartime production record “was achieved despite a decreas- 
ing labour supply. The total farm population dropped from 30,- 
000,000 in 1940 to 25,000,000 in 1945, and the number of farm 
workers was 8% less in 1944 than in 1935-39* Nevertheless, by 
utilizing all the mechanical power available and working longer 
hours, the farmers and their families were able to develop the po- 
tential agricultural p^o^ucticn capacity of the nation and make it 
the great food arse " * 0* ’he United Nations. 

Agricultural Chemistry. — Agricultural chemical investiga- 
tions in the United States are conducted in all the bureaus of the 
federal department of agriculture except those concerned exclu- 
sively with economic research and action and regulatory programs, 
In the agricultural experiment stations of the states and. terri- 
tories, in the universities and research institutions, and in the 
laboratories of the food-processing plants and industries which 
utilize agricultural products. 

At first the agricultural chemists were almost exclusively con- 
cerned with the chemical control of commercial fertilizers and the 
study of fertilizer action upon the growth of plants. The study of 
cattle feeds for regulatory and research purposes was next taken 
up, and finally, w ? ith the passage of state and federal pure-food 
laws, the diet of man began to be investigated — first for the pre- 
vention of adulteration and then for ^w^ve^en* of human 
nutrition. The sequence of plants, .1. u w .. u, although 

seemingly illogical as regards importance, was the natural order of 
research development. The passages of state and federal laws 
governing the puri!y of insecticides increased further the regula- 
tory work of agricultural chemists, and most of the experiment 
stations shortly found control work so disrupting to research that 
the former was separated from the latter and transferred to state 
chemists. 

The policy of separation was also adopted by the federal de- 
partment of agriculture in 1927 when the inspection control of 
food and drugs, insecticides, tea and naval stores was transferred 
from the bureau of chemistry to a purely regulatory Office of 
Food, Diug and Insecticide Administration. By this time agri- 
cultural chemistry had become so vast a field of research that 
scientists spoke and worked in terms of its subsidiary sciences 
rather than the subject as a whole. 

The lines of chemical research emphasized in the various experi- 
ment stations depended naturally upon the predominant agricul- 
tural needs of their states. Chemical investigations relating to 
dairy products were stressed in New York, Wisconsin, Minnesota 
and other leading dairy states ; those concerned with flour in the 
wheat-growing states; those upon sugar production in the cane- 
growing states of the south and the beet-producing states of the 
west; and those upon com in Iowa and the other large corn-grow- 
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ing states. 

Examples of pioneer specialization with more than regional 
applicability were the lysimeter studies upon percolation in soils 
in Tennessee, the research on alkaline soils in California, and the 
studies of vegetable proteins in Connecticut and of animal cal- 
orimetry in Pennsylvania. 

Among the more important chemical projects of the federal bu- 
reaus were investigations upon soils, fertilizers and nitrogen fixa- 
tion; foods and food technology; human and animal nutrition; 
plant constituents; insecticides and fungicides; chemistry and 
technology of tanning materials, leather, paper, fabrics, sugar, 
starch, oils and fats; meat, dairy and forestry products; storage 
of cereals, vegetables and fruits; deterioration of 
products; spontaneous combustion; dust explosions; a.'- re 
of agricultural chemical analysis. In the 1930s greatly increased 
attention was given to studies of the industrial uses of agricultural 
products, by-products and wastes. Simultaneously the research 
work was largely transferred from Washington to the Agricultural 
Research centre at Beltsville, Md., and to four regional labora- 
tories at Wyndmoor, Pa., Peoria, 111 ., New* Orleans, La., and Al- 
bany, Calif. 

During World War II agricultural chemistry research made 
many notable contributions to the war effort, including the 
development of penicillin, synthetic rubber and plastics, the de- 
hydration and compression of vegetables and eggs, and the stabili- 
zation of nitrated cotton for explosives; many of these and similar 
projects will be redirected to peacetime needs. (For the early 
history, see Charles A. Browne, A Source Book of Agricultural 
Chemistry [1944]; for the United States, see Charles A. Browne 
in the American Chemical Society’s Journal , v. 48, no. 8a, pp. 
177-201 [1926].) 

Experiment Stations.—In the United States agricultural ex- 
periments were early conducted by the agricultural colleges, but 
not until 1875 was the first experiment station with state support 
established. It was located at Middletown, Conn., under Wilbur 
0 . Atwater and later was moved to New Haven with S. W. John- 
son as director. The University of California next provided for a 
station at Berkeley, under the leadership of E. W. Hilgard. Other 
states followed, and by 1887 there were 18 stations. 

The movement for a nationally supported system of experiment 
stations culminated in the Hatch Act of March 2, 1887. It author- 
ized an annual appropriation of $15,000 for a station connected 
with each of the agricultural colleges established under the Land- 
Grant College Act of 1862. This gave a marked impetus to the 
experiment stations, and states which had not previously provided 
them promptly took advantage of the act. In 1906 the fund was 
supplemented by the Adams act, designed especially to promote 
original scientific research on agricultural problems. On its ma- 
turity in 1 91 1 this act doubled the annual federal support. As the 
nature of the Adams fund required separate accounting, the proj- 
ect plan for experimentation came to be adopted generally at the 
stations. 

Federal aid was again enlarged in 1925 by the Purnell act, 
which authorized an increase of $20,000 to each state the first 
year, with annua! additions of $10,000 until $60,000 was reached. 
It also extended the research covered to include agricultural eco- 
nomics, home economics and rural sociology. By 1930 each state 
was receiving $90,000 of federal funds and providing an average 
of about three times as much for station work. The Bankhead- 
Jones Act of 1935 provided substantial funds for federal regional 
laboratories which co-operate closely with the state stations. 

The state stations established experimental fields and trial 
grounds, accommodations for experimental animals, insectariums, 
creameries and cheese factories, veterinary hospitals, and labora- 
tories for chemical, botanical and bacteriological research. They 
publish. bulletins, circulars and annual reports containing the re- 
sults of their work. Popular articles are prepared for the press, 
while the more technical features of research are published in ap- 
propriate scientific journals 

The stations have dose contact with the fanning public and 
with extension workers The results of experiments are thus 
spread broadcast, often being applicable far beyond the states 


where the investigations were carried out. 

The experiment stations in Alaska, Guam, Hawaii, Puerto Rico 
and the Virgin Islands are maintained under the federal depart- 
ment of agriculture with special congressional appropriations. 
Many of the states have branch stations dealing with special en- 
terprises, such as citrus fruits, sugar, rice and tobacco or with the 
special problems of localities. There are also a number of special 
stations in the states without federal aid. 

In addition, there are a number of privately supported centres 
like the Boyce Thompson Institute for Plant Research at Yon- 
kers, N.Y, and the Marble laboratory at Canton, Pa., for the 
study of fruit storage. 
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(E. E. Es.) 

AGRICULTURE, CENSUS OR A national census is a 
periodic stocktaking or inventory of the population, material re- 
sources, production and social conditions of a country and its 
people. The early censuses were simple counts of population by 
age and sex mostly for political and military uses. In a modem 
census schedule, scarcely any subject about which a group may 
have developed an interest or curiosity is too particularized to 
find a place — such items, for example, as the number of deaths 
from cancer, the number of restaurants selling cigarettes and to- 
bacco, and the state of repair of plumbing equipment in buildings. 
Or to cite items from agriculture, immigrant farm operators in 
Canada according to period of residence and fanning experience, 
pounds of grain fed to fish in artificial ponds in Czechoslovakia, 
amount of peat used for litter on farms in Finland, or number of 
farm dwellings with running water in the United States. Censuses 
of agriculture, however, concern themselves especially with the 
number and size of farms or holdings, the uses of the land, the 
acreage and production of crops, the numbers of livestock and 
volume of livestock production, quantities of wood cut for vari- 
ous purposes, and the numbers and classes of farm workers. At 
least these were the subjects included in the First World Agricul- 
tural census, taken in 1930. 

Supplementary subjects, to be included by those countries that 
could afford them, were farm tenure, farm machinery, use of 
fertilizers, nursery and greenhouse establishments, and irrigation 
and drainage. 

Purposes Served. — A distinction is usually made between an 
agricultural census, taken perhaps at intervals of ten years, and 
the customary annual reports of acreage of crops, numbers of 
livestock, and crop and livestock production, summarized in the 
International Yearbook of Agricultural Statistics by the Inter- 
national Institute of Agriculture ( see Agricultural Statistics) 

A census is likely to be more comprehensive and to include items 
in which changes from one year to the next are not very signifi- 
cant, or for which a full record over the years is not needed. 
Data on food production, for example, must be complete for suc- 
cessive years if they are to answer important questions on the 
food supply. If only decennial census data were available, the 
production of the intervening years would need to be interpolated. 

The distinction between a census and an annual report, how- 
ever, became less dear as more items were included in the annual 
inquiries. For many of the remaining items, new sampling pro- 
cedures were developed to provide reasonably accurate statis- 
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tics at much lower cost. Thus a 5% sample of farms may furnish 
the facts needed as to the increase in electrical installations on 
farms, or introduction of a new variety of cotton, or change in 
the method of hiring labour or leasing systems. Some countries, 
like the U S.S.R., rely almost entirely on annual statistics If in- 
formation on a particular subject is needed at any time it may be 
added to the next annual enquiry. Some countries, like Great 
Britain, were collecting annual statistics long before their first 
agricultural census. Great Britain took her first agricultural cen- 
sus in 1908, and her third in 1932 in connection with the first 
world agricultural census. The United States took its first agricul- 
tural census in 1850. A few of its annual series were begun in 
i860. 

It appears, therefore, that a census of agriculture does not 
stand by itself. It is only one part of the large undertaking of 
keeping a running inventory of the agriculture of a country and 
recording and measuring the changes in its structure, organization 
and social conditions. A census takes a somewhat detached cross 
section every ten years or so; and an annual enquiry a more fre- 
quent but less inclusive cross section. Certain other types of 
change, such as in livestock production, in condition of crops and 
pastures, in market receipts and prices, and in stocks on farms 
and in warehouses, need reporting monthly or oftener: All three 
of these types of enquiries fit together to give the full record 
Properly integrated, each also assists and strengthens the other. 
The census data become benchmarks against which the year-to- 
year changes are measured. Each new census provides a check on 
the accuracy of the annual estimates that have been projected 
forward from the last census. The annual reports s'rr.Arr y be- 
come benchmarks for the monthly reports. Data on market re- 
ceipts provide checks on census data on production. 

Since these three types of enquiries are so interrelated, it is im- 
portant that they employ a common statistical language. This 
means using the same terminology, units, classification and area 
subdivisions. The data from any one of these sources need to be 
comparable with those from the other two. For example, the cen- 
sus should not assemble data on crop land sown and the annual 
enquiry report only crop land harvested. Hence, a country should 
either have only one statistical organization for assembling and 
compiling these three types of agricultural data, or it should give 
some unit of government the authority to co-ordinate the work of 
the separate organizations. 


THE WORLD AGRICULTURAL CENSUS 

Agricultural statistics need to be comparable among countries 
as well as within a country. This need and that for a more com- 
plete coverage of the agriculture of the world, led to the attempt, 
under the leadership of the International Institute of Agricul- 
ture, to obtain a world agricultural census in 1930. The general 
assembly of the institute adopted a resolution to this effect in 
1924. By 1928, a standard form or schedule of questions had 
been developed and approved by the general assembly. Commit- 
tees of statisticians and agricultural economists from the countries 
adhering to the institute met at Rome in 1925, 1926 and 1928 
and helped plan this enquiry. The Rockefeller foundation assisted 
with a five-year grant. Leon M. Estabrook, preymu^iv in charge 
of the crop and livestock reporting service of me ^mted States 
department of agriculture, directed the institute’s part of the 
work. In 1926-28, he visited 61 countries in order to interest 
them in taking part in the proposed census of 1930-32 and to dis- 
cuss with the statistical authorities in these countries the details 
of the task of taking the census. As a result, 63 countries, out of 
a possible total of 200, participated either by carrying out a com- 
plete census, or to use the exact language of the census report 
(Vol I p 71) “by making special inquiries or by attempting to 
obtain and furnish the Institute with information, for the census 
year more complete and exact than normally available. These 
63 countries included more than half the area and population of 
the world, and if China and the U.S.S.R. were excluded, about 
two-thirds of the remaining area. The list of 63 countries in- 
cluded 23 in Europe all of North America. 6 countries m Asia 
11 in Africa, 6 in Oceania, 5 in South America and S in Central 


America. 

The individual countries handled the tabulation and compila- 
tion of the data of the census returns and m most cases published 
the results in their own principal language. The International In- 
stitute of Agriculture undertook to prepare summaries of the cen- 
sus reports of the individual countries as they became available, 
and to publish these summaries in English and French. In 1939, 

39 of these summaries were assembled in Vol I to V as the First 
World Agricultural Census , together with “the standard^ form,” a 
“methodological study” on the experience of taking this census, 
and “Notes on Tabulation of the Census Results” (in Vol I). 

In the meantime, preparations were made for the second world 
agricultural census to be taken in 1940-41. The bureau of statis- 
tics of the institute prepared a revised standard form, and this 
was reviewed by a group of statistical experts from different coun- 
tries in Oct. 1936. The revised standard form resulting w T as then 
sent out to all the nations for criticism and suggestions. The re- 
plies received were summarized in a pamphlet, “The World Agri- 
cultural Census of 1940, Documentation for the Second Confer- 
ence on Agricultural Statistics” published in 1937. The second 
conference was held in Dec 1037 ar.d tr.c revised schedule was 
sent out in 1938. During World War II the staff of the institute 
summarized the census reports of the different countries as they 
became available. Part of them never became available because 
of the war. 

The 1930 world census of agriculture made a special effort to 
collect useful data on the subject of labour employed in agricul- 
ture, because of the interest in this subject developed by the In- 
ternational Labour office. The 1940 census undertook to expand 
further this phase of the enquiry. The League of Nations also de- 
veloped a strong interest in nutrition in the 1930s. Following a 
resolution introduced in 1935 by High Commissioner S. M. Bruce 
of Australia, a Mixed Committee on Nutrition of the League was 
appointed to consider the possibilities of relieving agriculture by 
getting its surpluses consumed by the world’s underfed peoples. 
By 1938, national nutrition committees had been formed in 21 
countries. This rapidly-growing interest in nutrition was recog- 
nized in the 1940 world agricultural census by an attempt to get 
a fuller reporting of all food prod action and especially of the 
production of milk and other foods of high nutritive value. The 
resolutions of the United Nations Conference on Food and Agri- 
culture held at Hot Springs, Va., in May 1943 called for still more 
emphasis on collecting the data needed for a world program de- 
signed to place “adequate food . . . within the reach of all men 
in all lands within the shortest possible time,” and the program 
for the international Food and Agricultural organization calls for 
developing more complete and accurate statistical information, 
and devising more effective methods of obtaining it. 

THE CONDUCT OF AN AGRICULTURAL CENSUS 

Most persons who know about censuses at all think that there 
is only one way of conducting them — the way in which they are 
conducted in their own country. Actually the methods differ 
widely, usually for historical reasons. The original need for in- 
formation determined the method which was followed after that. 
The original need may have been for a list of all the persons of 
age suitable for military duty, or for a listing of property for 
taxing purposes, or, as in the United States, for a count of the 
people in order to apportion them into voting districts. 

Methods of Collecting Data. — The “Methodological study” 
Vol. I, p. 72, The First World Agricultural Census distinguishes 
between two major methods of collecting census data; making a 
record for each farm, and making estimates on the basis of data 
from existing sources or from samples. All but 1 7 of the 63 coun- 
tries participating in the 1930 census used the first method. In 6 
of these 17, France, Algeria, Peru, India, Japan and “probably El 
Salvador,” the data were reported by communes or other ad- 
ministrative units. In making up the report for the commune, the 
local officials may have obtained some of the information di- 
rectly from individual farmers, or may have depended in part on 
the annual data collected from individual farmers. The remain- 
ing 11 countries, all colonial, made approximate estimates by 
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combining the results of special surveys with pre-existing in- 
formation. 

The countries making a record for each individual farm may 
not have made an actual farm-to-farm canvass. Instead they may 
have filled in a schedule for each farm without visiting it by com- 
bining existing cadastral or other information for each farm with 
estimates of yields and crop acreages obtained from annual crop 
and livestock reports. Numbers of livestock for each farm may 
have been obtained in the same way or from tax records. Many 
countries making a farm-to-farm enumeration before 1930 had 
obtained data only on acreages of land and crops and numbers of 
livestock, and had compiled their production data by applying to 
these data average yields per acre or production per animal ob- 
tained from other sources Most of these countries continued this 
practice in 1930, and the instructions for the 1940 census contain 
explicit directions for this as an alternative method of determining 
production. 

The actual farm-to-farm enumeration may, in turn, be made in 
several ways The method favoured by the International Insti- 
tute of Agriculture is to have specially-trained enumerators ob- 
tain the information verbally; or to mail the schedule to the 
farmer to be filled in by him before the enumerator calls in per- 
son to collect it. In the latter case, the schedules need to be 
checked carefully before the enumerator leaves. In many coun- 
tries, however, a local administrative official, or the rural police, 
distributes and assembles the schedules. This may result either in 
an incomplete census, or in one not very reliable because many 
schedules are completed in the office. 

If special enumerators are employed, they need to be properly 
equipped and trained. In the United States and several other 
large countries, a new staff of enumerators is organized for each 
census; and under these circumstances very little of the training 
and experience gamed in one census is carried over to the next. 
The best administrative setup is a regular staff which collects the 
annual as well as the ;.~riod’c census data, and also helps with the 
monthly reports and ..Tee work. This setup is easily ar- 
ranged when all three types of agricultural statistics are collected 
by one organization. 

Date of the Census. — The desire of the planners of the 1930 
world census of agriculture was to obtain crop and production 
data for the calendar year 1929 in the northern hemisphere, and 


for the comparable year beginning July 1929 in the southern 
hemisphere; and to have a similar census taken each ten years 
thereafter. It was hoped that the different nations would shift the 
year of their enumeration to fit into this schedule, by 1940 if not 
for the first census, so that thenceforth the data would be com- 
parable in time. Gennany had taken an agricultural census for 
the crop year 1925 and waited until the crop year 1933 to take 
another, Sweden, Great Britain, Canada and four other countries 
were from one to three years late for similar reasons. The same 
difficulties arose in 1940. For example, Argentina and Chile had 
taken censuses in 1937 and were not able to repeat them. 

.The United States and a number of other countries take quinquen- 
nial as well as decennial censuses cf agriculture Great Britain made 
plans for this at the time of its versus of 1308, but World War I 
interrupted the 1913 enumeration and the returns were never tabu- 
lated. The reason for shifting to a 5 -year interval in the United States 
was that some of the annual estimates projected forward from the 
last census were proving to be seriously in error after seven or eight 
years. 


The time of year for taking an agricultural census is also 
The be«t rime ffir a census that includes r™dvr f ion ~Trr the prm 

cipal crops ore n<t ’•yelled and before the ' *' - urn; * and othe 

operators customarily do their moving from farm to farm. Thi 
rne,.tn? November to Januarv in the northern hemisphere. The coun 
tries^which obtain only crop acreages and livestock numbers, however 
are likely to prefer the summer months when livestock numbers ar 
largest. The- census officials of the United States asked that the dat 
oi. enumeration be shifted from April to a winter month, but congress 
after acceding to this request in 192c, refused to do so again for am 
decennial census — loo much of the population gets counted in Florid: 
or California in the wintertime 

What Farms to Include. — No problem in census taking ha 
caused more difficulty or dispute than that of what types and size 
kL^u ^J^lishments or holdings to consider as farms Those whicl 
h&\e looked at the problem from the point of view of classifying th 


ventilation according to its major source of income have wanted to set 
a ielztv/tly high recent Those which have been concerned over 
obtaining a Td 1 m "-.Lc: oi all agricultural production have wanted 
r_ o / vin:r. . limit. Most countries have a large number. of very 
small farms, or oi famiLis vci’ emu small amounts of agricultural 
products for use of the 1 . r sale, or for both, and a slight 

change in the definition oi a farm will change the count greatly Part 
of these families have anothei principal occupation or source of in- 
come. Others have only very small incomes which are nearly all. in 
the form of food and other products consumed dnectly by the family. 
Although the United States kept the same definition of a farm after 
1910, changes m the instructions to the enumerators in 1930, 1935 
and 1940 caused the number of farms to fall from 6,448,000 to 6,289,- 

000 between 1920 and 1930, to rise to 6,812,000 m 1935* a nd to tall 
to 6,100,000 in 1940. In one eastern seaboard state, the number or 
farms reported almost doubled from 1930 to 193S- 

The standard definition of a farm in the first world agricultural 
census was as follows. 

“A farm, for census purposes, is all the land used wholly 7, or partly 
*0“ v^c 1 k 1 ""* 1 or live stock production, that is operated, directed, or 
r \ ’ me per^o^ alone or with the assistance of others, with- 

out regard to u iirc.v.V', title, size or location, and .may be m 
one or more separate pieces if they are in the same neighbourhood 
and are known and operated as a single holding or property. The 
person who operates or directs the farm may be owner, tenant, hired 
manager, or one who holds or controls the land and its products under 
a special form of tenure . . . The farm may be known as a lot, piece, 
or parcel of land, garden, orchard, estate, ranch, plantation, rural 
establishment, proprietorship, or other name, but in any case must be 
operated, directed or managed by one person Woodland and forest 
land that forms a part of the farm or holding and is controlled, 
directed or managed by the farm operator will also be .reverted as 
well as the plots of ground and buildings occupied and utiuzed 0} the 
laborers employed and living on the farm.” 

Thus no common lower limit was placed on size. The Nethei lands 
and Austria, at one extreme, set the limit at one-eighth of an acre; the 
United States, at the other extreme, at three acres, or less if the value 
of the product was $250. In Great Britain and the empire countries, 
the limit w T as commonly one acre. In Northern Imuind h ove*\r it 
w r as one-fourth of an acre, as also in Eire; and in the Union of South 
Africa, one morgen (21 ac). The other contmenta T Euvcv'T’- coun- 
tries set limits ranging from a quarter of a hectare .■ ■■ ' ■ - :■ Fin- 

land), to a half-hectare (Germany and Belgium), to one hectare m 
Latvia, Estonia and Lithuania. (Hectares 2. 47 ac ) These Baltic 
countries, however, had a special schedule for establishments of less 
than a hectare. 

Qualitative differences also enter into the problem of what consti- 
tutes a farm. In some cr, Vtchen gardens and backyard poultry 

flocks on land r J jc : *' i rz . ; dwelling are not included as farms. 

In Switzerland . ' is whether or not any of the product 

is sold. In New Zealand such production is excluded if it is within 
borough boundaries; in Italy, if it is in cities of 15,000 or more inhabi- 
tants. Practice also varies with respect to livestock not on farms. 

Much confusion also arose in the first census over considering 
separate units under one landlord as all one farm, or each unit as a 
farm. In France, the practice was to call them one farm. The general 
rule which the census makers would like to apply is that any land 
under a single management should be considered a farm. But share- 
croppers contribute only part of the management, in many situations 
less than half of it. Italy and Yugoslavia met this problem by having 
a supplementary schedule for central managements The United States 

1 ■'id a supplementary “plantation” schedule in its 1940 enumeration. 
The 1940 world agriculture census tried to meet this difficulty in part by 
using the terminology “farm or holding” in place of “farm.” But in 
some countries, any parcel of land is called a holding whether or not 
it is independently operated. Also in the countries of central Europe, 
wffiere much land is operated under managers, one overseer may look 
after several holdings. 

It follows from the foregoing that the census totals on number of 
farms and farm operators for the various countries are far from 
being comparable; yet these are among the most significant measures 
of agricultural change. This difficulty will not be overcome until the 
enumerators are required to return a schedule for all agricultural pro- 
duction down to a very low minimum, and the final classifying is 
done in the office subsequently. One cannot expect enumerators to 
apply uniformly an involved census definition like that for a farm 
or holding. 

Tabulation of the Returns*' — Before tabulation can begin, the 
returned census schedules must be edited. This involves checking the 
figures on each schedule for internal consistency and comparability 
with other returns, and perhaps a good deal of filling in of gaps in the 
schedules. Practice varies as to the extent of the latter. If the gaps are 
not filled in, either the farms with partial returns must be omitted 
or the published tables must report iLr each item the number of farms 
with no reports, letting the user of the tables do his own estimating if 
he washes Most statistical offices follow a combination of all three 
of these procedures, the choice in each case depending upon which 
introduces the least error. For example, the debt status "of farms with 
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j? n m °d:gage debt cannot safely be estimated, wheieas 
ore: .:Uon frequently can. 

.0 c ccnpr'^b....;* of the^ census data of different countries may be 

m """vL g“--> ' /. a uniform classification of fa’" s ^ 

size can be a T 1 -jc .r. .. 1. tabulation process, and - ' ' 
according tc *.»c i iOv..\, according to age, farm ,> , 
to age and employment, etc The planners of the two world agncul- 
tural censuses gave much attent-ion to developing such classifications 
and the data published in Vol. II to V show' the effects of this. 

SUBJECTS OF CENSUS ENQUIRY 

The conduct of an agricultural census, even m any one country, 
in such a way as to obtain data that are comparable from one enu- 
meration to the next and from one region or pro\mce to anotfter 
is an unusually difficult undertaking Adding comparability by coun- 
tries makes the task seem imponderable The world was not made to 
fit the requirements of simple and accurate census taking Rather, 
a census must adapt its methods to the infinite variety and complexity 
that man has introduced into a physical environment already diverse 
enough in itself. In the sections following, these ? dr station? will be 
considered according to the mam subjects mcludee iS tv’o world 
agricultural censuses of 1930 and 1940. 

Farm. Labour.— -In spite of the growing interest in farm labour, 
only questions relating to “permanently employed” ■workers were con- 
sidered safe to include generally in the 1930 census The questions 
included age over or under 15, sex, and whether or not members oi the 
farm family. Even then, only 35 of the 63 countries included these 
questions in their enquiries. Similar questions as to temporarily em- 
ployed workers on the date of the census weie included under the 
supplementary questions, also questions as to number of days worked, 
wages, housing and hours worked per day Only 14 countries, how- 
ever, included any of these r.k *" theii schedules. Some of the 

35 countries to labour in other ways than 

suggested in ■ . ‘ 1 form, using such designations as administra- 

tive staff, overseers, foremen, farm servants, artisans, shepherds, cow- 
men. ploughmen and vine workers. The farm labour part of the 
stancard form was discussed at length in planning the 1940 census. 
The principal change was to define the term “permanently employed” 
to mean employed during a crop season only, or regularly over the 
year. In both censuses, the countries were also asked to report the 
particular employment conditions on the date of the census, and some- 
thing about number employed at other seasons. 

Land Use. — Since land is the basis of all agriculture, the most 
important classification in any agricultural census is that of its lands 
by major uses. A major problem is that of classifying lands that have 
mixed use as pasture and woodland. The United States census uses 
the d„U_ lr: % . «odland pasture” for such lands. The world census 
calls u (!:>-. -g it either as woodland or as pasture 

or meadow — according to which is the more :zrxc 0. 4' „ This 
is a definite advantage in case one wishes to work out ratios of farm 
."It workers or animal units to agricultural land; or analogous 
rs . woodland and forest. 

A similar problem is that of classifying land once tilled but in pas- 
ture or meadow for some yeors nast. If it is to continue in grass, it 
should no longer be called arable. In England and Wales at one 
period, much of such land was kept in the arable class for a decade or 
more after it had ceased to rotate from tilled crop to grass. The 
standard form calls for classifying such land as arable for only four 
years after its last and as permanent meadow or pasture 

after it has been ir . . years. This is too short a period for 

some of the rotations in which alfalfa and similar forage crops are 
grown; but apparently the world cerw~ assume that land 

in grass for five years or more in a a hay most of the 

time, and hence is more properly classed as meadow than as arable. 
The term arable, it must be kept in mind, means ploughed or tilled, 
not tillable or cultivable. 

In intensively-farmed countries like those of southern Europe, one 
finds much intermingling also of tilled crops and fruit or nut trees or 
bushes— “two-story agriculture ” In this case, the world census asked 
to have the division of the area estimated, and if this was not possible, 
that it be classified according to its chief object. 

The remaining land-use classes in the world census arc “productive 
marshlands, hcatinand* and other productive hut v.icu iau! v.n<L. 7 
and “unproductive lands.” The first of these i\ „v l.c 

care of a good deal of land that w oc ’ ' 'i. 5 ^ hn\ f . r..*'.!, s 

grazing, wild hay, berries and othe ’ 1 1 ruits. 

Seventeen countries adorned the ' * * • ■ 1 as outlined, and 

rdoc + cd it me drive uc ns The principal verieUcns were those 
-ji.ncl in the t. u.^’ses of the United Kin :rV r~ D.u.mvk, Norway and 
India , m v .:.c: cultivated land,” or “land in crops and grass” were 
- op:-* Led in*o arable, permanent meadow and grass, and trees 
and smul'-, an - that of the United States and Australia, in which 
cropland and pasture are the two sub-classes, and trees and shrubs 
are included in cropland. 

Crops.— The classification of crops outlined for the 1930 census 
was as follows: cereals harvested for grain, legumes for grain, tuber 
and root crops for food or forage, cultivated hay and forage crops 
(that is, grown in a rotation system), crops for industrial use, vege- 


tables, crops grown foi sted, crops sown but not harvested m^the 
oi the census, fallow land, permanent meadow' and grass, ^ vineyards, 
Vm-//' 1 ! orchard fluffs and nuts, small fruits, and miscellaneous 
t ui. ' ' - (including coffee, tea, cacao, pepper, chinchona, rubbei, 
sago palms, etc.). Under these heads, more than 100 
different species of plants were listed, and others were provided for 
under r.c 1 r- as “other vegetables,” “other fruits and nuts 

A majo . ' introduced by U ; f wo or more crops 

m the '* - one year, or *. * v r two crops on the 

same land at tne same time The . - . : -- ' were, in the first 

case, to enter the aieas of the later crops m brackets on the^ same 
line, and m the second, to divide the acreage if possible, and, if not, 
to list the combinations on separate lines 
Needless to state, the various countnes introduced a great many 
variations on their schedules Most of them, however, were details 
under the headings named. For example, 56 ^vegetables were^ listed 
separately in one country or another, in ^ addition to the 9 in the 
standard form, and 8 tuber or root crops in addition to the 9 in the 
standard form. _ 

Livestock. — Nine species of livestock, including bees, were listed 
in the general form, and 10 more m the supplementary questions (in- 
cluding camels, llamas, reindeer, a*"*- buffaloes, ostriches, foxes, 
skunks and rabbits). The princip . p. •• . . was that of age classifi- 
cation. The general system adopted was that of one class to include 
animals bom recently enough so that they measure the icp-oduct:cr 
of the year past, or the last gestation period— like calves r i\ j- ' ? vai, 
and pigs under 6 months, another class for female breeding stock, 
and another foi male breeding stock For poultry ^ only total numbers 
were asked for Most of the countries adopted this system of classifi- 
cation, but some of them introduced more detail. For ^example, 26 
of them, including the United Kingdom and the United States, listed 
cattle 1 to 2 years separately, and 16 of them listed r v>Vc~.' 

separately. It was apparent that even with these age ^ 1:- r-, 

the difficulty r.irod-teil by taking the census at different times of the 
year in the different countries was met only in part. Supplementary 
estimates of maximum and minimum would help, but were difficult 
to obtain. 

Production.— The standard form in both world censuses asked 
for quantity produced as well as acres of crops and livestock numbers. 
Half of the purposes which agricultural statistics serve require data 
pwdvcffcr Nevertheless, only 31 of the 46 countries reported *vo- 
d./* m . t annual crops, and fewer reported production 0: orchard 
fruits. Only 29 reported production of milk, butter and cheese, and 
21 the production cf eggs. These results followed even though the 
alternative procedure was allowed if necessary of estimating produc- 
tion by multiplying acres and numbers of productive livestock by 
yields per acre and per animal. Clearly the international Food and 
AgrirJtv*"' 1 organization has a large task ahead before it will be 
:r’c t , r.u the food supply and nutrition levels of large sectors 
of the world’s population. 

Other Subjects. — Of the remaining subjects covered in the sup- 
plementary questions, faim machinery called forth the largest response. 
Not only did more than 30 countries collect data on the six types of 
machines named in the schedule, but many of them listed additional 
types or subtypes — for example, nine kinds of power machines. Only 
a limited number supplied data on the acreage ot land drained or 
irrigated, but most of these included additional details. Most of the 
countries limited their census of woodland to land within agricultural 
holdings. Nine, however, all but one in Europe also included inde- 
pendent forest holdings. Also eight countries followed the standard 
form in asking for a report on woods cut every few years, usually 
referred to as coppice in the enquiries. Only 13 asked for a report on 
the quantity of wood cut for fuel, pulp and other purposes. Finally, 
fi.v«* countries collected data on the total area of ponds 

w.L. fish and ff-h production 

Tenure systems r~3 e'e ■.c.-rgiv \a.wd, and the attempt in the sup- 
plementary c-asU to lit all tarm land into the categories of owner- 
operated, cash -rented, share-rented and managed was not very suc- 
cessful, only 19 following the schedule outlined. 

It wmuld be a serious error to adjudge the scope of agricultural 
censuses by the subjects considered wise to include in we rid censuses. 
Other important subjects included in some enqiurie* are farm build- 
ings and transport and communication; farm pop ..at' 0:1: age, nation- 
ality and race of the farm operator; value of tarm property, value 
of products raised or sold, farm expenses, farm income, farm debt 
and men.bushjp in farm co-operatives. The United States, France 
and some of the British dominions took the lead in expanding the 
census to include economic and other social information. 

It w r ould also be a serious mistake tc judge the adequacy of world 
statistics on agriculture by the c m:rbuuc:> of the 63 countries to 
the first w’orld census. First of all, several countries, like the U.S.S.R., 
had other methods for keeping a running inventory of agriculture 
Second, a considerable list of countries had taken censuses of a sort 
one time or another, but could not arrange to take one in 1930. 
Finally, most countries have official statistics or records that furnish 
a rough measure of agricultural developments. 

Most agricultural cen-u>es begin with a simple counting of farms, 
livestock and acres in different c:o. s A majority of the censuses of 
agriculture by the time of World War II were still in this counting 
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stage. While still in this stage, however, the number of items can be 
expanded considerably to include land use, workers, farm machinery, 
and more details as to crops and livestock The second stage of de- 
velopment is the inclusion of data on production The third step adds 
values and prices to the crop and livestock pi eduction, and to farm 
equipment and livestock If farm expenditures are then added, it be- 
comes possible to estimate the gro ^ VaMc c s err nVa' production, 
and gross and net farm income, which can be estimates of 

the national income. Only a limited number of countries had reached 
this stage by 1944. 

. |For agricultural statistics of various countries, see the individual ar- 
ticles on those countries; likewise for states, provinces and other geo- 
graphical divisions; see also Agricultural Statistics ) (J.D Bl) 

AGRICULTURE, CHAMBERS OF. The Central Cham- 
ber of Agriculture in Great Britain was founded in 1S6 6 simul- 
taneously with the formation of local chambers in the country. 
These were combined into one association, known as the Central 
and Associated Chambers of Agriculture. The objects of the 
Association are to promote the interests of agriculture, and with 
that view to watch over all measures affecting agriculture both in 
and out of parliament, and to take such action thereon as may 
seem desirable in its interests. The scope of the association has 
widened, and it now comprises not only chambers and farmers’ 
dubs, but agricultural societies, unions, federations, dairy associ- 
ations and other agricultural institutions. Its aim is to form a 
common centre for all the different sections and groups in the 
industry. The work of the chamber is governed by a council of 
twenty-four members chosen by the subscribing members of the 
central chamber, and about 70 deputies appointed annually by the 
various federated bodies. 

AGRICULTURE, DEPARTMENT OF: see Govern- 
ment Departments. 

AGRICULTURE, ELECTRICITY IN: see Rural Elec- 
trification 

AGRICULTURE, INTERNATIONAL INSTITUTE 
OF: see International Institute of Agriculture 

AGRICULTURE, PRIMITIVE. Agriculture (cultivation 
or tillage of the ground for the production of plants for food) is 
the basis of civilization, and primitive agriculture marks the transi- 
tion from the lowest cultural stage, commonly called savagery. 
When and where, how and why were the first steps taken? No 
simple answer can be given. As to the date and place, a few hints 
are given by archaeology, but where primitive agriculture is now 
established there is rarely even a tradition of its origin. “God AI- 
mightie first planted a garden” is the general belief, God being rep- 
resented by Osiris in Egypt, King Kintu in Uganda, Sidi or 
Soidi in Torres Strait, Ofanu in Tahiti, Tupan in Brazil, and by 
all the other local culture-heroes who brought the good gifts to 
men. As to the how and the why, information must be sought in 
areas where beginnings are being made. 

There is as yet no cultivation of the soil or raising of crops 
in the Arctic regions, in the semi-desert regions of north and 
south Africa and Arabia, the high plateaux of Tibet and Mon- 
golia, or the whole of central 
Australia. It is unknown also 
In certain jungle areas inhabited 
by groups of pygmy peoples, 
such as the Negrilioes of the 
Congo, the Andamanese, the 
Semang of the Malay peninsula, 
and there is no record of it 
among the extinct Tasmanians* 

The first steps have been noted 
in various parts of the world. 

In Vi estern Australia a species of flag was cultivated to the extent 
of burning down the crop at the end of the season to improve the 
next crop. Also, when digging up yams, the natives replaced the 
heads in the holes. Purslane ( Portulaca ) was also encouraged if 
not artificially cultivated. The Besisi of the Malay peninsula used 
to carry iruk they were eating to fresh spots so that the seeds 
mught spread over the country. In Arizona a company of Cocopa, 
Moi ave or 1 ima women, safely guarded by a number of men, set 
forth to a rich and favourable spot on the side of a canon. Each 
woman has a little bag of gourd seed, and she plants these, one by 


one, in rich crannies or crevices where the roots can find suste- 
nance, the sun may shine in, and the fruit may later swing down, 
as from a trellis. The planters go home and take no further notice 
of their vines until they return in the autumn to collect the gourds 
In manioc areas, the natural means of procuring food is still by 
hunting. Cassava forms a useful alternative, and when game is 
scarce or hunting unsuccessful, manioc culture increases in im- 
portance, yams, beans, peas, pumpkins ai^d maize being added to 
the crops, while if hunting fails altogether, the group perforce 
turns to agriculture. Examples are common in the Congo region 
Similarly^ compulsion turns pastors into agriculturalists. In Africa 
the women have no share in cattle tending and are often mainly 
occupied in cultivating the crops of maize and vegetables. Should 
war or disease cause the herds to dwindle, or encroachments di- 
minish the extent of the pasturage, the necessity for agriculture 
is increased until it absorbs the whole community. Sometimes the 
stimulus is given by political pressure, as in the case of the Bash- 
kir Tatars, whose pasture lands were encroached upon by Rus- 
sians to the north and west, and by the Ural Cossacks to the east, 
so that they could no longer support flocks and herds m sufficient 
numbers. Sometimes, however, although the first steps are taken, 
progress goes no farther, as in the wild rice districts of North 
America in the neighbourhood of the Great Lakes. Most of the 
Indians who had access to the rice fields collected the rice, ate it 
at every meal until it was finished, and then turned to other sources 
of food. There was a common belief that if any seed were sown no 
more would ever grow wild, and while food was plentiful and 
space and game were abundant, no further steps were taken. 

Assartage. — In tropical or semi-tropical countries the com- 
mon method of agriculture is assartage or essartage (from Lat. 
exsartare, to grub up trees and bushes from forest land to make 
it arable). For example, in South America a tract of specially 
productive forest land is chosen as a site for a maize field, smaller 
trees and undergrowth are cut down at the end of the rainy sea- 
son, except those of greater size or of very hard wood, and the 
fallen masses, dried by sun and air for a few weeks, are then 
fired. On this charred surface, among half-burnt branches and 
blackened trunks, the maize is planted in holes a few feet apart 
and when it reaches the surface the Indian clears and stirs the 
ground with the hoe. Immediately after harvest the ground is 
prepared for a fresh crop, which, however, yields much less, and 
the clearing is then abandoned for several years. It soon becomes 
overgrown with weeds and undergrowth, and after a time, if no 
virgin land can be had, these will be burnt down and the land 
replanted as before; but the crops are poor, the soil is exhausted, 
the ashes of the undergrowth have not sufficient fertilizing value, 
and the clearing is finally abandoned. The burning of the felled 
trees enriches the land, and the same clearing can be used two, 
three or more times, but is less and less productive each season, 
so that new land k prepared and the cropped piece left fallow. 
The system is practised wherever space permits. 

In Torres Strait each family has its patch of garden land 
marked out within the tribal area by definite boundaries. The 
limit may be marked by standing trees but more commonly the 
boundary is a ridge of earth, formed by the weeds and refuse 
thrown on the edge in the process of clearing the land. Every 
year a man clears a new piece of land and lets another portion lie 
fallow. The men cut down the larger trees, formerly with shell 
axes, while the women attack the undergrowth. There is no regu- 
lar rotation of crops; usually the same plants (yams, bananas, 
sweet potatoes or sugar-cane) are planted in the same patch; only 
as the crops deteriorate after one, two or three years, the land is 
allowed to^ lie fallow until the undergrowth is four or five years 
old, when it is cleared again. There are special names for gardens 
of successive ages. A newly cleared patch is kerkar geduh (new 
garden), next year it is keas geduh , and after two years gazag 
geduh. Keas and gazag . gardens are not replanted, though sugar- 
cane and bananas continue to bear. (Torres Strait Reports iv 
145-151.) Extensive agriculture (clearing a fresh patch eve™ 
season) may go on as long as there is sufficient land, either virgin 
land still uncleared or overgrown fallow worth clearing' but 
where, owing to limitations of land or increase of population or 
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other economic influences, more crops or better crops are required 
and the exhausted land cannot restore itself, artificial restoration 
must be applied. Extensive agriculture becomes intensive. 

Agriculture is everywhere associated with magic and religious 
ceremonies to ensure fertility, but artificial fertilization of a more 
practical nature is not unknown to primitive gardeners Mariner 
describes it in Tonga in 1827; powdered pumice was used in the 
Gilbert isles; human manure was a marketable commodity m 
Mexico, as in China In America artificial manuring was found 
from Nova Scotia to Chile. Fish was commonly planted in the 
maize hills with the seed and guano was carefully collected. In 
Peru extensive cultivation was impossible from lack of space, and 
crops were restricted to the pockets ( bolson ) of rich soil, formed 
from detritus washed down by the mountain torrents, enriched 
with mineral deposits from volcanic rocks. These natural plots 
were enlarged by irrigation streams which were also fertilizing. 
The guano beds of Peru were highly valued; they were the 
property of the different provinces, and the breeding places of 
the birds were protected by law. 

Inigation.' — Leading an artificial stream on to a patch of land, 
to provide water for a crop varies from the hollowed tree-fern 
trunk which the Fijian lays down to supply his taro bed, to the 
imposing engineering works of the primitive agriculturalists of 
Peru, or the miles of aqueducts of ancient Ceylon. The sources 
of water may be natural rivers or lakes, artificial canals, reservoirs 
or underground supplies, and there are many contrivances for di- 
recting it over the land to be watered. Water from a higher level 
is led off in narrow mud-banked channels which can be stopped or 
diverted merely by blocking up or breaking down a channel 
wall here and there. If the water has to be raised, a man may 
sit by the side of a stream with a half gourd or coco-nut (nowa- 
days often a kerosene tin) fixed to a stick, ladling out the water 
and pouring it on to his crop. In deep water a bucket is lowered 
by means of a rope and drawn up to the surface. The shaduf, char- 
acteristic of Egypt, and widely distributed from West Africa to 
the East Indies, consists of a forked pole stuck in the ground, with 
a long pole balancing on the fork, its heavier end on the bank, 
and the fighter end, with a bucket attached, over the water. The 
bucket is lowered into the water, and, when full, the heavy end of 
the pole helps to raise it. Water can thus be raised 10 or 15ft., 
and a succession of shaduf s can raise it to any height required. 
When there is running water, a water-wheel with buckets on an 
endless chain is common in the Old World, or the wheel may be 
turned by animals or men. Where the underground supply of 
water is very deep, as in parts of India or in the Sahara, a pit is 
dug, walled in with masonry, and a skin bag lowered over a pulley 
by long ropes to a depth of 100 or 200ft. The ends of the ropes 
are attached to bullocks, mules, donkeys, camels, women or slaves, 
who walk down a slope equal to the depth of the wall. Neither 
the shaduf , the water-wheel or the pulley was used in the New 
World, but there are extensive irrigation works in the drier Pueblo 
region, especially Arizona, where 150 miles of ancient irrigation 
ditches may be traced. In Mexico and. Peru extensive engineering 
works prove the care given to irrigation. Channels were carried 
round the sides of mountains and even tunnelled through them; 
so that the waters of the higher valleys where the supply was abun- 
dant were made available for the cultivation of others where it 
was deficient; and these channels were made to irrigate not only 
the cultivated fields but the Hama pastures on the mountain sides. 

Terrace Cultivation.— In clearing sloping land for planting, 
trees are felled, stones are collected or undergrowth and weeds 
heaped up all along the edges of the space to be planted, and 
ridges and terraces are thus formed. The discovery of their value 



further erosion, and, if necessary, loads of earth are retrieved 
from the valleys Such is the precarious agriculture of.the Man 
Tze, or “untameable worms,” as the aboriginal inhabitants ^are 

called by their Mongol r who forced them to retreat into 

the mountain fastnesses ^angtse valley, where, at a height 

of about 10,000ft. above sea-level, they perch their villages on the 
steep cliffs. The back of the house is burrowed out of the rock 
face, the front is supported on a platform, resting on beams; the 
approach is by steps made of bolts driven into the rock, and small 
children are tethered to the door-posts to prevent them from fail- 
ing over the edge. Here in little patches between the rocks every 
inch of soil is carefully tilled and crops are raised though the only 

access to the terrace may be by a 
rope (I. B Bishop, The Yangtse 
Valley and Beyond, 1900) Both 
archaeology and history show evi- 
dence of early terracing round 
the Mediterranean and in Brit- 
, ain during the Bronze Age 

1 ^ T) j i n hilly and mountainous dis- 

tricts where the rainfall is in- 

OY COURTESY Ofr THE METROPOLITAN MUSEUM Sufficient 01 ilieg^lST, tQTT&CQ Clll 

of art tivation and irrigation go hand in 

A primitive EGYPTIAN rake of hand The water f rom a mountain 
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the slope, and the embankments of the terraces preserve the 
moisture, so this method is universal on the drier slopes through- 
out the world The Arabs in Yemen give the best example Here 
the mountains are terraced from their base up to sometimes as 
high as 6,oooft , with terrace wails from 5ft. to 15ft. high. Reser- 
voirs filled in the two rainy seasons supply the streams for the 
irrigation channels. When, in the 10th century, the Arabs reached 
Spain, they converted every mountain slope into a succession of 
green terraces. In the mountain areas of India, in Ceylon, in 
Tibet and in China, terrace cultivation can be seen on a large 
scale. The Chinese, farmers of 40 centuries, carry terracing to a 
fine art. In densely populated neighbourhoods every inch of soil 
is of value; it is collected in baskets in the valleys, carried up the 
barren hill slopes, and embanked, forming astonishingly productive 
gardens. Examples are rare in the New World, but in Peru the 
same necessities were met by the same device, and hundreds of 
terraces one above the other rose from the valleys to the utmost 
cultivable limit. These were extended year by year by communal 
labour, and produced the finest crops of potatoes and maize, 
eliciting the astonished admiration of Cortes: “There was not a 


out the Old and New Worlds. Terrace cultivation Is imposed on 
agriculture by political, geographical, climatic or economic influ- 
ences. An agricultural group is by its nature exposed to attacks 
which by its nature, It is unable to resist except by retreat to a 
naturally fortified or easily defended position; and this is pro- 
vided by the hills, where every patch must be carefully preserved 
and augmented. Artificial banks are therefore raised to Prevent 
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span that was not cultivated 55 Increase of population and of 
civilized wants, with the growing importance of food-crops or 
drink-crops, lead to the intensive cultivation seen in the mountain 
zone of Europe; in Switzerland, for example, or the Moselle and 
Rhine valleys, in the Vosges and Black Forest, in the Suablan 
Jura, in Italy, up the slopes of the Apennines or the Ligurian 
Alps, and in the “desperate agriculture” of Teneriffe, where camels 
laden with earth bring soil for the gardens almost daily into the 
town of Santa Cruz. 

Implements. — The primitive implement is everywhere the dig- 
ging stick, usually merely a strong stick, with one end pointed or 
flattened (a rudimentary spade) and often hardened in the fire. 
This is used for digging up roots by people who do not cultivate 
the soil, such as the Australians or the Bushmen of South Africa. 
The Bushmen weight their digging sticks with a heavy perforated 
stone whorl which acts as a lever. The digging stick or 6 In use in 
Tahiti nearly a century ago was originally a stick sharpened at the 
point and hardened by charring at the end; but when Iron was ob- 
ulnd' a narrow sharp piece like a chisel was fixed at the end, and 
as much of the ground was stony, this .was found very convenient. 
No use was made of the foot in thrusting the spade into the soil, 
but the digger assumed a crouching attitude, piercing the ground 
and breaking up the earth by the strength of hands and arms (Ellis, 
Polynesian Researches , p. 137-138). In Fiji the grass, reeds and 
undergrowth were broken down by a sharp-edged club. The dig- 
ging sticks (poles with one end flattened) are used by three or four 
men encircling a large clod which they lever up. The women, fol- 
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lowing on their knees, pulverize this with their hands. A hoe, made 
of turtle shell or an oyster valve, was used for weeding. A knife 
has now replaced the club, but as a spade is painful to bare feet, 
the digging stick holds its place, though its power is now increased 
by an iron blade. In New Zealand the Maori lasned on a foot- 
piece at right angles to the digging stick; in Peru a foot-rest is 
bound on with leathern thongs, and, higher up, another rest is 
attached in the same way; this is for the left hand, which assists 
the foot in applying the weight of the body to the thrust. Similar 
types are found from New Mexico to Chile. The caschrom , still 
used in the stony patches of the Shetlands and the Hebrides, is a 



larger and more elaborate dig- 
ging stick, "with its end shod in 
iron and a foot-rest attached. The 
hoe is really a pick, with the dig- 
ging end flattened. The simplest 
form is a piece of wood, with a 
natural angle, usually part of the 
trunk and a projecting branch, or 
two pieces of wood fastened to- 
gether. The former is illustrated 
in Europe in the Swedish “hack” 
and the latter was characteristic 
of ancient Egypt. In North Amer- 
ica a bent piece of wood, the £ c a ° s u t rtesy of the METR0P0UTAfi 
shoulder blade of elk or bison, a stone sickle of the type 
or a piece of tortoise shell is fas- used in Egypt 4,ooo years ago 
tened to a handle, but the hoe reconstructed from fragments 
was rare m America except in 

the eastern maize area. African hoes are of iron, often set at an 
acute angle to the shaft, this and the shortness of the handle ne- 
cessitating a crouching position when hoeing. The size and shape 
of hoes in Nigeria reflect the variation of soil, a gradation being 
traced from the sandy soils of the north to the heavier land of 
the south. There is little doubt that women were the earliest agri- 
culturists. Even when the harder labour of clearing the ground is 
done by men, planting, sowing, tending and collecting are women’s 
work. “When the women plant maize,” said the Indians, “the 
stalk produces two or three ears. Why? Because women know- 
how to produce children. They only know how to plant corn to 
ensure its * v a Then let them plant it. They know more 
than we dr ‘ History of the New World, ii, 7.) The 

fact that the cereal deities of the old and new worlds were usu- 
ally female strengthens the view that the cultivation of plants 
is one of women’s contributions to civilization. 


Bibliography. — See E J. Payne, History of the New World Called 
America (1892) ; 0 . T. Mason, The Origins of Invention (1895) ; Har- 
old Peake, The Origins of Agriculture (1928) ; E. E. Edwaids and 
W. D Rasmussen, “A Bibliography on the A eri culture of the American 
Indians,” U.S. Department of Agriculture, rli c. ’V;. 447 (1942). 
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AGRICULTURE, TROPICAL: see Tropical Agricul- 
ture. 


AGRI DECUMATBS, “tithe lands 55 given by the Romans 
to Gallic settlers, and also to Roman veterans on the payment of 
a rent of a tenth ( decuma ) of the produce, on the east of the 
Rhine. (See Limes Germanicus.) 

AGRIGENTUM (Gr. *A.Kpayas, mod. Agrigento), an- 
cient city, south coast of Sicily, 2U11 from the sea. Founded by 
Greek colonists from Gcla as late as 5S2 b c., its favourable site 
for cultivation and trade with Carthage made it second only to 
Syracuse. ^ Pindar calls it mWicrra jSporeav ttoKloov (fairest of 
mortal cities). Ruled at first by tyrants, in 472 a democracy was 
established In the struggle between Syracuse and Athens (415- 
413) the city remained neutral. Its .prosperity continued to in- 
crease (its population is given at over 200,000) until in 405 bc. 
ft was captured and plundered by the Carthaginians, a blow from 
which it never entirely recovered. It was colonized by Timoleon 
in 338 b.c, with settlers from Velia in Lucania, and in the time 
of the tyrant Phimias (289-279) it had regained some of its 
power. In the first Punic War, however, it was sacked by the 
Romans (261) and the Carthaginians (255), and finally in the 


second Punic War by the Romans (210). Still in the Roman 
period, it exported agricultural products, textile fabrics and sul- 
phur. In the local museum are tiles used for stamping cakes of 
sulphur, which show that the mines, at any rate from the 3rd 
century a.d, were imperial property leased to contractors ^Tfae 
site is unusual and beautiful with a lofty ridge with two summits to 
the north. On the western summit is the modern town (985ft ), 
the eastern summit slightly higher, bears the name of Rock of 
Athena, owing to its identification by* some scholars with the 
acropolis of Acragas as described by Polybius, who places upon 
it the temple of Zeus Atabyrius (said to have been erected by the 
half-mythical Phalaris) and that of Athena. The available space 
about 70 x 20 yds ) on the eastern summit is, however, too small 
In the modern town, on the other hand, the remains of^one temple 
are to be seen in the church of Sta. Maria dei Grech while the 
other is generally supposed to have occupied the ^ site of the 
cathedral On the north both summits are defended by cliffs, on 
the south the ground slopes away somewhat abruptly from the 
eastern summit towards the plateau on which the town stood, 
while the western summit is separated from this plateau by a 
valley traversed by a branch of the Hypsas (mod Drago), the 
deep ravine of which forms the western boundary and defence of 
the city. On the east is the valley of the Acragas (Fiume S. 
Biagio). The church of S Biagio, above it, is built into the 
temple of Demeter which was preceded by a sanctuary m the 
cliffs. The Acragas defends the approach from the east and the 



deeper Hypsas that from the south-west. They unite south of 
the town and flow out in the small abandoned harbour. A row 
of important Doric temples crowns the southern slopes; they are 
built of the local porous stone, which is of a warm red brown 
colour, full of fossil shells and easily corroded when exposed to 
the air. Of all these temples the oldest is probably that of 
Heracles (eight columns of which have recently been re-erected) 
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DIMENSIONS OF TEMPLES AT AGRICENTUM 
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while the best preserved are those wrongly attributed to Hera 
and Concordia, which are very similar in dimensions ; the latter, 
indeed, lacks noting hut its roof, owing its preservation to its 
conversion int: ...u 'V'?. in 597 by Gregory II., bishop of 

Girgenti. These temples are among the finest in existence In 
front of the former, as in front of those of Heracles and Zeus, 
stood a huge altar for burnt offerings, as long as the facade of 
the temple itself. The cella of the temple of Heracles was modi- 
fied in Roman times, and a statue of Asclepius seems to show 
change of cult. 

In the colossal temple of Zeus the huge Atlantes (figures of 
Atlas), 25ft. in height, are noticeable. They seem to have stood 
in the inter-columniations half-way up the outside wall and to 
have supported the epistyle. The collapse both of this temple and 
of that of Heracles must be attributed to an earthquake; many 
fallen blocks of the former were removed in 1756 for the con- 
struction of the harbour of Porto Empedocle. The four columns 



The temple here shown with all its columns still in situ, which 

HAS BEEN WRONGLY ATTRIBUTED TO CONCORDIA, IS THE BEST PRE- 
SERVED OF THE NUMEROUS AND SPLENDID RUINS STILL TO BE FOUND 
ON THE SITE OF THE CITY OF AGRIGENTUM. IT OWES ITS PRESERVATION 
TO GREGORY II. BISHOP OF GIRGENTI 

erected on the site of the temple of Castor and Pollux are a 
modem (and incorrect) restoration in which portions of two 
buildings have been used. Of that of Hephaestus only two 
columns remain, while that of Asclepius, a mile to the south 
of the town, an anta and two pillars are preserved. Other remains 
are unimportant. Near the picturesque church of S. Nicolo is 
the so-called oratory of Phalaris, a tomb of the xst century B.c., 
2 7^-ft. by 23^ft., and not far off on the east are two private 
houses of the Roman period. The fishpond (circumference said 
by Diodorus to be 7 stadia) is an enormous excavation south- 


west of the city, with drains in its sides; the bottom is now an 
orange garden. 

The wall line can be traced, but actual remains are small ^ex- 
cept in the valley below the temple of Demeter (S. Biagio). 
East and west ravines gave protection, so a massive wall was un- 
necessary, while near the south-east angle a breastwork ^was 
formed by the excavation of the natural rock, in later times 
honeycombed with tombs Close to this temple on the west is 
the site of the gate known in later times as the Porta Aurea, 
through which the modem road passes. 

Tombs of the Greek period have been found mainly on the 
west of the town, outside the probable line of the walls, between 
the Hypsas and a small tributary, the latter having been spanned 
by a bridge, now called Ponte dci Morti , of which one massive 
pier, 45ft. in width, still exists. Just inside the south wall is a 
Christian catacomb, and outside it a tomb in two storeys, a 
mixture of Doric and Ionic architecture, belonging probably to 
the and century b.c. A village of the Byzantine period has been 
explored at Balatizzo, immediately to the south of the modem 
town. The walls of the dwellings are entirely cut out of the 
natural rock. 

The modem town, known as Girgenti till 1928 but then revert- 
ing to the older form of Agrigento, is the capital of the province 
of Agrigento, and an episcopal see, 58 mi. S by E. of Palermo di- 
rect and 84-I- mi. by*:,.:. Fop. (193b) 27,785 (town), 32,951 
(commune). The cathedral occupies the highest point in the town; 
it was founded in the 13th century and there are other remains 
of architecture of this period. The museum contains fine vases, 
terra cottas, sculptures, etc. Porto Empedocle, pop. (1936), 
13,834 (town), 14,764 (commune), 5} mi. S. by rail, is con- 
nected with Castelvetrano, on the line from Palermo to Trapani. 
It is the principal port for the shipment of sulphur, the mining 
district fust north of x\grigento, and was heavily 

bombed h; \ As during World War II after their victory in 
North Africa. (T. A.; X.) 

AGRIMONY, a slender perennial herb (botanical name, 
A gn mania Eupatona } family Rosaceae), to 3 ft. high growing 
in hedge-banks, copses and borders of fields. The leafy stem ends 
in spikes of small yellow flowers. The flower-stalk becomes re- 
curved in the fruiting stage, and the fruit bears a number of hooks 
which enable it to cling to rough objects, such as the coat of an 
animal, thus ensuring distribution of the seed. The plant is com- 
mon in Britain and widely spread through the north temperate 
region. The underground woody!' stem is astringent and yields a 
yellow dye. 

The name has been unsystematically given to several other 
plants; for instance: bastard, Dutch, hemp or water agrimony 
( Eupatorium cannabinum) ; noble or three-leaved agrimony 
(Anemone Hepatica) ; water agrimony ( Bidens ); and wild agri- 
mony (Potentilla Anserine). 
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AGRIOLOGY — AGRIPPA, M. V. 


AGRIOLOGY is the science of the prehistoric human prac- 
tices and ways of living, especially those pertaining to the key- 
factors of existence, food, shelter and clothing. 

AGRIGNIA* an ancient Greek festival, celebrated annually 
at Orchomenus in Boeotia and elsewhere, in honour of Dionysus 
Agrionius (“the wild’ 5 ) by women and priests at night. The tra- 
dition is that the daughters of Minyas, king of Orchomenus, having 
despised the rites of the god, were seized with frenzy and ate the 
flesh of one of their children. At this festival it was originally the 
custom for the priest of the god to pursue a woman of the Minyan 
family with a drawn sword and kill her. (Plutarch, Quaesi . Rom. 
cii , QuaesL Graecae , xxxviii.) 

AGRIPPA, a sceptical philosopher, whose date cannot be 
accurately determined. He must have lived later than Aenesi- 
demus. To him are ascribed the five tropes (irevre rpoiroi) which, 
according to Sextus Empiricus, summarize the attitude of the later 
ancient sceptics, (i) Since some thinkers hold that nothing is 
known but the sensible ; others that nothing is known but the in- 
telligible, it follows that the only wise course is neither to affirm 
nor to deny. (2) The proof of one so-called fact depends on an- 
other fact which itself needs demonstration,, and so on ad infinitum. 
(3) The data of sense are relative to the sentient being, those of 
reason to the intelligent mind; that in different conditions things 
themselves are seen or thought to be different. Where, then, is the 
absolute criterion? (4) All knowledge depends on certain hypoth- 
eses, or facts taken for granted. Such knowledge is hypothetical. 
(5) The fifth trope points out the impossibility of proving the sen- 
sible by the intelligible inasmuch as it remains to, establish the 
intelligible in its turn by the sensible. Such a process is a vicious 
circle and has no logical validity. A comparison of these tropes 
with the ten tropes enumerated in the article Aenesidemus shows 
that scepticism has made an advance into the more abstruse ques- 
tions of metaphysics. The first and the third include all the ideas 
expressed in the ten tropes, and the other three systematize the 
more profound difficulties which new thinkers had developed. 

See Diogenes Laertius x. 88, and Zeller’s Greek Philosophy. Also 
the articles Scepticism , Aenesidemus. 

AGRIPPA, HEROD L (c. 10 b.c.-ad. 44), king of Judaea, 
the son of Aristobulus and Berenice, and grandson of Herod the 
Great, was born about 10 b.c. His original name was Marcus 
lulius Agrippa, Josephus informs us that, after the murder of his 
father, Herod the Great sent him to Rome to the court of Tiber- 
ius, whose son Drusus became his friend. On the death of Drusus, 
Agrippa, who had been recklessly extravagant, was obliged to leave 
Rome overwhelmed with debt. After a brief seclusion, Herod the 
Tetrarch, his uncle, who had married Agrippa’s sister Herodias, 
made him Agoranomos (Overseer of Markets) of Tiberias, and pre- 
sented him with a large sum of money; but his uncle being unwill- 
ing to continue his support, Agrippa left Judaea for Antioch and 
soon after returned to Rome, where he was welcomed by Tiberius 
and became constant companion to the emperor Gaius (Caligula), 
then a popular favourite. Agrippa, overheard by his f reed- 
man Eutyches to express a wish for Tiberius’ death and the 
advancement of Gaius, was betrayed to the emperor and cast into 
prison. In a.d. 37 Caligula, having ascended the throne, heaped 
wealth and favours upon Agrippa and gave him the tetrarchy of 
Batanaea and Trachonkis. To this he added that held by 
Lysanias; and Agrippa journeyed into Judaea to take possession 
of Ms new kingdom. In a.d. 39 he returned to Rome and brought 
about the banishment of Herod Antipas, to whose tetrarchy he 
succeeded On the assassination of Caligula (a.d. 41) Agrippa sup- 
ported the emperor Claudius, who gave him the government of 
Judaea, while the kingdom of Chalcis in Lebanon was, at his 
request, given to his brother Herod. Thus Agrippa became one 
of the greatest princes of the east, the territory he possessed 
equalling in extent that held by Herod the Great. He returned to 
Judaea and governed it to the great satisfaction of the Jews. His 
zeal, private and public, for Judaism is celebrated by Josephus 
and the rabbis ; and the narrative of Acts xii, telling of his perse- 
cution of the Apostles James and Peter, gives a typical example of 
It. Both the Acts of the Apostles and Josephus give an account of 
his sudden death after an exhibition of games at Caesarea. A 


third account says that Agrippa was assassinated by the Romans, 
who objected to his growing power. He had shown too independ- 
ent a spirit in Ms attempt to strengthen the walls of Jerusalem and 
to summon a meeting of other client princes and after his death 
the emperor appointed no more kings of Judaea, but ruled the 
province by means of procurators 

See articles Josephus, J A. 18 and 19 in Rncy. Bibl. (W. J. Wood- 
house), Jewish Rncy . (M. Brann), with further references, N. S. 
Libowitz, Herod and Agrippa (2nd ed., 1898) , Gratz, Geschichte d 
Juden , iii. 318-361. ’ 

AGRIPPA, HEROD II. (27-100), son of Agrippa, Herod 
I., and like him originally Marcus Julius Agrippa, was born about 
ad. 27, and received from Claudius the tetrarchy of Chalcis and 
the oversight of the Temple on the death of his uncle, Herod, 
ad. 48. In a.d. 53 he was deprived of that kingdom and given 
other provinces instead. He tried to prevent the Jews from 
rebelling, and when war broke out sent auxiliaries to help the 
Romans. He died in Rome in ad. ioo. He was the seventh and 
last king of the f amity of Herod the Great. It was before 
him and his sister Berenice (qv. B.2) that St. Paul pleaded his 
cause at Caesarea (Acts xxvi). He supplied Josephus with in- 
formation for his history. 

AGRIPPA, MARCUS YIPSANIUS (63-12 bc), Roman 
statesman and general, son-in-law and minister of the emperor 
Augustus, was of humble origin. He was of the same age as 
Octavian (as the emperor was then called), and was studying with 
him at Apollonia when news of Julius Caesar’s assassination 
(44 b c) arrived. By his advice Octavian at once set out for Rome. 
Agrippa played a conspicuous part in the war against Lucius, 
brother of Mark Antony, which ended in the capture of Perusia 
(40). Two years later he put down a rising of the Aquitanians 
in Gaul, and crossed the Rhine to punish the aggressions of the 
Germans On his return he refused a triumph but accepted the 
consulship (37) At this time Sextus Pompeius, with whom war 
was imminent, had command of the sea on the coasts of Italy 
Agrippa’s first care was to provide a safe harbour for his ships, 
which he accomplished by cutting through the strips of land which 
separated the Lacus Lucrinus from the sea, thus forming an outer 
harbour; an inner one was also made by joining the lake Avernus 
to the Lucrinus (Dio Cassius xlviii. 49; Pliny, Nat. Hist, xxxvi. 
24). About this time Agrippa married Pomponia, daughter of 
Cicero’s friend Pomponius Atticus. Having been appointed naval 
commander-in-chief he put his crews through a course of training, 
until he felt in a position to meet the fleet of Pompeius. In 36 
he was victorious at Mylae and Naulochus, and received the 
honour of a naval crown for his services. In 33 he was chosen 
aedile and signalized his tenure of office by effecting great improve- 
ments in the city of Rome, restoring and building aqueducts, 
enlarging and cleansing the sewers, and constructing baths and 
porticos, and laying out gardens He also first encouraged the 
public exhibition of works of art. The emperor’s boast that he had 
found the city of brick but left it of marble (“marmoream se 
relinquere, quan latericiam accepisset,” Suet. Aug. 29), might 
with greater propriety have been uttered by Agrippa. He was 
again called away to take command of the fleet when the war with 
Antony broke out. The victory at Actium (31), which gave the 
mastery of the world to Octavian, was mainly due to Agrippa. As 
a token of signal regard Octavian bestowed upon him the hand of 
his niece Marcella (28). We must suppose that his wife Pomponia 
was either dead or divorced In 27 Agrippa was consul for the 
third time, and in the following year the senate bestowed upon 
Octavian the imperial title of Augustus. Probably in commemo- 
ration of the battle of Actium, Agrippa built and dedicated the 
Pantheum still in existence as La Rotonda . The inscription on the 
portico states that it was erected by him during his third consul- 
ship. His friendship with Augustus seems to have been clouded 
by the jealousy of his brother-in-law Marcellus, which was prob- 
ably fomented by the intrigues of Livia, the second wife of 
Augustus, who feared his influence with her husband. In 23 b.c., 
Agrippa went as governor to the East, ruling by means of legates, 
while he himself remained at Lesbos. But the death of Marcellus, 
which took place in the same year, obliged the emperor to look 
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to Agrippa as his successor He was recalled to Rome, and to 
strengthen the tie between him and Augustus was made to divorce 
Marcella and marry the emperor’s daughter Julia (21), the widow 
of Marcellus. In 19 he was employed in putting down a rising of 
the Cantabrians in Spain. In 18 b c. he received the Tribunician 
power for five years, and in the following year a renewal of his 
command in the East, where his just and prudent administration 
won him the goodwill of the provincials, especially the Hebrew 
population. His last public service was the bloodless suppression 
of an insurrection in Pannonia (13). He died at Campania in 
March of the year following his 51st year. Augustus honoured his 
memory by a magnificent funeral. 

Agrippa was also known as a writer, especially on geography. 
Under his supervision Julius Caesar’s design of having a complete 
survey of the empire made was carried out. Amongst his writings 
an autobiography, now lost, is referred to. Agrippa left several 
children; by Pomponia, a daughter Vipsania, who became the wife 
of the emperor Tiberius; by Julia three sons, Gaius and Lucius 
Caesar (adopted by Augustus as his successors) and Agrippa 
Postumus, and two daughters, Agrippina the elder, afterwards 
the wife of Germanicus, and Julia, who married Lucius Aemilius 
Paullus. 

See Dio Cassius xhx.-hv ; Suetonius, Augustus; Velleius Paterculus 
ii.; Josephus, Antiq. Jud. xv. 10, xvi. 2 ; Turnbull, Three 
one of the characters of Horace, Augustus and Agrippa ( 1 7^.0, , 
sen, Marcus Vipsamus Agrippa (1836); Motte, Etude sur Marcus 
Agrippa (1872) , N^m-Lrnd:, Marcus Agrippa e i suoi tempi (1901) , 
D. Detlefsen, T J »*prurg ":*~>rh*« in g U nd Bcdeutung der Erdkarte 
Agnppas (iqo6, ' C.‘\ . . Augustus und seme Zeit. Vol. i. 

762 foil., ii. 432 foil. 

iGSIPPA VON NETTESHEIM, HENRY CORNE- 
LIUS (1486-1535), German writer, soldier, physician and by 
common reputation a magician. Agrippa was for many years m 
the service of Maximilian I., the German king, who sent him in 
1510 on a diplomatic mission to England, where he was the guest 
of Dean Colet. From 1511 to 1518 he was in Italy in the service 
of William VI. of Monferrato and of Charles III. of Savoy. His 
interest in the occult sciences had brought him into conflict with 
the church at Dole in 1509 when he lectured on John Reuchlin’s 
De verbo mirifico; again at Pavia in 1515 when he lectured at 
the university on the Pimander of Hermes Trismegistus; and 
again at Metz in 1518, where he was town orator, for his defence 
of a woman accused of witchcraft. He then practised medicine 
in Cologne, Geneva, Freiburg and Lyons for short periods until 
Margaret, duchess of Savoy and regent of the Netherlands, ap- 
pointed him archivist and historiographer to the emperor. Mar- 
garet’s death in 1530 weakened his position, but after suffering a 
short imprisonment for debt at Brussels he lived at Cologne and 
Bonn, under the protection of Hermann of Wied, archbishop of 
Cologne. He then went to France, where he was arrested by 
order of Francis I. for some disparaging words about the queen- 
mother; but he was soon released, and on Feb. iS 1535, died at 
Grenoble. He was thrice married and had a large family. Agrip- 
pa’s work, De occulta philosophia, which brought him into an- 
tagonism with the Inquisition, was written about 1510, partly 
under the influence of the author’s friend, John Trithemius, 
abbot of Wurzburg, but its publication was delayed until 1531, 
when it appeared at Antwerp. It is a defence of magic, by means 
of which men may come to a knowledge of nature and of God, 
and contains Agrippa’s idea of the universe with its three worlds 
or spheres. His other principal work, De incertitudine et sani- 
tate scientiarim et ariium atque exccllentia Verbi Dei de da ma- 
fia, was written about 1527 and published at Antwerp in 1531. 
In it Agrippa denounces the accretions which had grown up 
around the simple doctrines of Christianity, and wishes for a 
return to the primitive belief of the early Christian church. He 
also wrote De nobilitaic et praecellentia feminei sexus, dedicated 
to Margaret of Burgundy, De matrimonii sacramento and other 
smaller works. An edition of his works was published at Leyden 
in 1550 and they have been republished several times. 

See H. Morley, Life of H. C. Agrippa (London, 1S56) ; A. Frost, 
Les sciences et les arts occultes au XV L siecle: C orwillc Agrippa, sa 
vie et ses oeuvres (Paris, 1881) ; A Daguet, Cornelius Agrippa (Paris, 
1856) ; J. Orsier* H. C. Agrippa , sa Vie ei son Oeuvre (1911). 


435 

A C A, the “elder,” daughter of Marcus Vipsanius 
Agrippa (q v ) by his third wife Julia, was the granddaughter of 
Augustus and the wife of Germanicus. She accompanied her hus- 
band to Germany, when the legions on the Rhine revolted^ after 
the death of Augustus (ad. 14). Three years later she was in the 
East with Germanicus (q v ), who died at Antioch in 19, poisoned, 
it was said, by order of Cn Calpurnius Piso, governor of Syria. 
Eager to avenge his death, she returned to Rome and boldly ac- 
cused Piso of the murder of Germanicus. To avoid public infamy 
Piso committed suicide. Tiberius and his favourite Sejanus feared 
that her ambition might lead her to attempt to secure the throne 
for her children, and she was banished to the island of Pandataria 
off the coast of Campania, where she died on Oct 18, 33, starved 
to death by herself, or, according to some, by order of Tiberius. 
Two of her sons, Nero and Drusus, had already fallen victims to 
the machinations of Sejanus Agrippina had a large family by 
Germanicus, several of whom died young, while only two are of 
importance — Agrippina the “younger” and Gaius Caesar, who 
succeeded Tiberius under the name of Caligula. There is a portrait 
of Agrippina in the Capitoline Museum ai Rome and a bronze 
medal in the British Museum, representing the bringing back of 
her ashes to Rome by order of Caligula. 

See Tac. Ann. i.-vi ; Suetonius Tiberius , 53; Dio Cassius lvii. 6, 
IviiL 22, hx. 3; Elizabeth Hamilton, Memoir y of the Life of Agrippina 
(1S04) ; Stahr, Ro mis die Kaiserfrauen (1880). 

AGRIPPINA, the ' “younger” (a.d. 16-59), daughter of 
Germanicus and Agrippina the elder, sister of Caligula and mother 
of Nero, was bom at Gppidum Ubiorum on the Rhine, after- 
wards named in her honour Colonia Agrippinae (mod. Cologne) . 
By her first husband, Gnaeus Domitius Ahenobarbus, she was the 
mother of the emperor Nero ; her second husband was Passienus 
Crispus, whom she was accused of poisoning, in 49. After the 
death of Messalina, she married the emperor Claudius, her uncle, 
and induced him to adopt the future Nero as heir to the throne 
in place of his own son (Britannicus). In 54 she poisoned 
Claudius and secured the throne for her son. Being alarmed at 
the influence of the freedwoman Acte over Nero, she threatened 
to support the claims of the rightful heir Britannicus. Nero 
thereupon murdered the young prince and decided to get rid of 
his mother. 

Pretending a reconciliation, he invited her to Baiae, where an 
unsuccessful attempt was made to drown her on a vessel espe- 
cially constructed to founder. Eventually he had her put to death 
at her country house. 

Agrippina wrote memoirs of her times, referred to by Tacitus 
(Ann. iv, 53). 

See Tac. Ann. xii, xiii, xiv; Dio Cassius lix-lxi; Suetonius, Nero, 
34; Stahr, Agrippina, die Mutter News (1880) ; Raffay, Die Memoiren 
der Kaiserin Agrippina (1884) ; B. W. Henderson, The Life and Princi- 
pals of the Emperor Nero (1903); J. MacCabe, Empresses of Rome, 
ch. v (1911); also article Nero. 

AGRONOMY. In the middle 1890s the term agronomy, 
used to designate the branch of agriculture dealing with climate, 
soils, fertilizers and crops (plant production), was introduced 
■into the agricultural colleges and experiment stations of the 
United States. The term as now generally used indicates that 
branch of agriculture dealing with the science and the art of 
field crop culture and soil management. However, in some in- 
stitutions the term agronomy is limited to the culture of field 
crops. (A. D. T.) 

AGUADILLA, the largest and most important town in the 
northwestern section of Puerto Rico. 

The population by the 1950 census of the town itself was iS,i8i 
( 1940, 13,468), while the population of the municipal district in 
1950 was 43.74S. 

Aguadilla is situated on the west coast of Puerto Rico, on the 
Mona channel which connects the Atlantic ocean with the Carib- 
bean sea. It is a seaport, but has little shipping. It is situated on 
the belt-line railroad which follows the coastal plains around the 
island and also has connection by well-built highways with the 
principal cities of the island. 

Aguadilla has several industries and its business houses are well 
established. Its schools are superior, and an old church is of 
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especial interest. 

According to tradition, Columbus’ fleet of discovery in 1493 
refilled its water casks at the fountain which still flows in the centre 
of the town. It is certain that Columbus landed in Aguadiila near 
the bank of the Culebrinas river. On this spot a magnificent 
marble cross has been erected to commemorate this historic event. 
There is no place under the U.S. flag on which Columbus landed 
except Puerto Rico. (H. M. T.; J. L.-Rs.; X.) 

AGUASCALIENTES, an inland state of Mexico, bounded 
north, east and west by the state of Zacatecas, and south by 
Jalisco. Pop. (1930) 132,900; (1940) 161,693. Area, 2,498 sq. 
mi. The state occupies a part of the plateau of central Mexico 
about 6,000 ft above sea level extending from two spurs of the 
Sierra Madre, called the Sierra 
Fria and Sierra de Laurel, east- 
ward to the rolling fertile plains 
of its eastern and southeastern 
districts. It is well watered by 
numerous small streams and one 
large river, the Aguascalientes 
or Rio Grande, and has a mild 
healthy climate with a light rain- 
fall. The fertile valleys of the 
north and west are devoted to 
agriculture and the plains to 
stock raising Indian corn, flour, 
cattle, horses, mules and hides 
are exported to the neighbouring 
states. Mining industries are 
still undeveloped, but consider- 
able progress has been made in manufactures, especially of textile 
fabrics. The state has good railway communications and a pros- 
perous trade. The capital, Aguascalientes, named from the 
medicinal hot springs near it, is a flourishing commercial and man- 
ufacturing city. Pop. (1910) 45^9^, (1940) 82,234. It has cotton 
factories, smelting works, railway shops, potteries, tanneries, dis- 
tilleries and wagon and tobacco factories. It is a station on the 
Mexican National railway, 364 mi. N.W. of the city of Mexico, 
and is connected by rail with Tampico on the Gulf of Mexico. 
The city is well built, has many fine churches and good public 
buildings, street cars and electric lights. Other towns of the State 
are Rincon de Romos (4,460), Asientos de Ibarra (1,847) and 
Calvillo (3,486). 

AGUE, the common name given to a form or stage of malarial 
disease; the ague fit is the cold, shivering stage, and hence the 
word is also loosely used for any such paroxysm. {See Malaria.) 
For “brow-ague” see Neuralgia. 

AGUESSEAU, HENRI FRANCOIS D 5 (1668-1751), 
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Cathedral at aguascalientes 
A guascalientes, capital of the Inland 
Mexican state of the same name, is 
an industrial centre for the agricul- 
tural plateau surrounding it 


chancellor of France, was born at Limoges Nov. 27, 1668, the son 
of Henri d’Aguesseau, who held many important posts in the 
government. He studied law under Jean Domat and was one of 
the first masters of forensic eloquence in France. He was procu- 
rator general from 1700 to 1717, and defended the rights of the 
Galilean church against Rome in the controversy which led to 
the promulgation of the bull Unigenitus. 

In 1717 he was made chancellor by the regent Orleans, but was 
dismissed next year because of his steady opposition to the finan- 
cial projects of John Law which had been adopted by the regent. 
He was recalled in 1720. He then assented to the truce which 
Dubois made with Rome because he feared the outbreak of civil 
war. Popular opinion unjustly ascribed his attitude to base com- 
pliance with Dubois: but he opposed other measures of Dubois 
and was dismissed when the favourite became chief minister. After 
five years of retirement spent in study, he was recalled by Cardinal 
Fleury, and again became chancellor. He attempted, in vain, the 
codification of French law, but he executed a body of reform which 
placed him in the same rank with L’Hopital and Lamoignon. 

His grandson, Henri Cardin Jean Baptiste, Marquis d’ 
Aguesseau (1746-1826), was advocate general in the parlement 
01 Paris and deputy in the estates-general. Under the consulate 
he became president of the court of appeal and later minister at 
Copenhagen. He was elected to the French academy in 1787. 


Of H F. d’Aguesseau’s works the most complete edition is that 
of Jean Marie Pardessus, published in 16 vol. (1S18-20) ; Ms let- 
ters were edited separately by Rives (1823); a selection of Ms 
works, Oeuvres choisies , was issued, with a biographical notice, by 
E. Falconnet in 2 vol. (Paris, 1865). His works include a treatise 
on money; a life of Ms father, which is interesting from the 
account which it gives of his own education; and Metaphysical 
Meditations. 

See Charles Butler, Mem. of Life of H. F. etc (1830) ; 

Boullee, Histoire de la vie et des ouvrages du 1 d Aguesseau 

(Paris, 1835); Fr. Mounter, Le Chcwtcelier d Aguesseau (Pans, i860; 
2nd ed., 1863). 

AGUILAR, GRACE (1816-47), English writer, the daugh- 
ter of a Jewish merchant in London, was born in June 1S16 Her 
works consist chiefly of reiigious fiction, such as The Vale of 
Cedars (1850) and Home Influence (1847). She also wrote, in 
defence of her faith and its professors, The Spirit of Judaism 
(1842) and other works. She died at Frankfurt-on-Main on 
Sept. 16, 1847. 

AGUILAR, or Aguilar de la Frontera, a town of southern 
Spain, in the province of Cordova. Pop. of town (1940) 15,144; 
mun., 16,091. Aguilar “of the Frontier” was so named in the 
middle ages from its position on the border of theJMoorish terri- 
tories. . Situated in the south of the fertile Camptha de Cdrdoba , 
its olives and white wine are celebrated; the wine is known as 
Amontillado, from the adjacent town of Montilla. 

AGUILA83 seaport and railway terminus, southeast Spain, 
province of Murcia. Pop., town (1940) 11,636; mun., 15,166. 
Aguilas is built on the landward side of a small peninsula, between 
two bays and has a good harbour. It is the cMef outlet for the 
Spanish trade in esparto grass, and exports also iron ore and other 
mineral products of the neighbourhood. 

AGUINALDO, EMILIO ( c . 1869- ), Filipino insur- 

rectionary leader, was born near Cavite. Luzon, of Chinese and 
Tagalog parentage. He was educated in his native town and in 
•the University of St. Thomas, Manila. At the outbreak of the 
insurrection in Aug. 1896, he was mayor of Cavite Viejo. During 
this uprising Aguinaldo took a prominent part. But in Jan. 1898 
he left the Philippines for Hong Kong, agreeing to remain perma- 
nently in exile on condition of a substantial financial reward from 
Spain coupled with the promise of liberal reforms. Immediately 
after the battle of Manila, May 1, 1898, he returned to the Philip- 
pines with the express purpose, it is said, of assisting the U.S. in the 
war with Spain. Obtaining the consent of the U.S. authorities, he 
established a native government and proclaimed a Philippine re- 
public, of wMch he became the head, and reorganized the army. 
Because the U.S. did not recognize Philippine independence, he be- 
gan hostilities against the United States on Feb. 4, 1 89 9, by making 
an unsuccessful attack on Manila. During 1899 there were sev- 
eral severe engagements, but in the end the native troops became 
so hard pressed that Aguinaldo was forced to take refuge in the 
mountains. On March 23, 1901, he was captured by Gen. Fred- 
erick Funston at Palawan, Luzon. On April 19, 1901, Aguinaldo 
took the oath of allegiance to the United States and retired to 
private life. In 1950, Pres. Elpidio Quirino appointed Mm a mem- 
ber of the council of state. 

AGUIRRE, LOPE DE (1508-1561), Spanish adventurer. 
In 1559 be joined Pedro de Ursua’s expedition to the Upper Ama- 
zon, in search of El Dorado, and took part in the murder of Ursua 
and, his lieutenant in 1561, after which Guzman was elected cap- 
tain by the crew, with Aguirre as his master of the camp. The 
murderers declared themselves rebels, and sailed down the Ama- 
zon, plundering and putting to the sword whole villages of 
Indians. Aguirre established a reign of terror on board ship, 
which culminated in the murder of Guzman, and his own self- 
appointment to the position of captain. In July of 1561 the party 
reached Margarita Island, where they murdered the governor, 
robbed the royal treasury and proceeded to make incursions into 
the mainland of Venezuela. About this time Aguirre wrote and 
despatched an amazing letter to the king of Spain, accusing Mm 
of ingratitude toward himself, Aguirre, and Ms followers, and 
giving a full account of Ms own villainous exploits on the voyage. 
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Soon after, his men^began to desert him and just when an attack 
was expected from Spanish troops, he was shot by his own fellow- 
rebels, m Oct. 1561. 

R. Southey, . J the Crimes of Aguirre 

(1821) ; and P. Sim- a* 1 . . .• dro de Ursua and Lope 

de Agume in search c, 9 : ' _r - A 3 ■ , (1S61). 

. AGUJARI, LUCREZIA (1743-1 7S3), an Italian operatic 
singer, possessed of one of the most extraordinary voices, in re- 
spect of its almost incredible compass, ever known. Mozart, who 
heard her at Parma in 1770, noted down some of the passages 
which she sang, showing her range to have extended from middle 
C to C in altissimo, or more than an octave above the B flat 
which is about the limit of the average soprano At the same 
time she was a brilliant executant Known (and advertised) as 
La Bas tar della, on account of the circumstances of her birth, as 
the natural daughter of a man of rank, she paid many visits to 
London where she received as much as 1 100 a night. 

AHA, of Shabha, an Sth-century Talmudist He was author 
of Quaestiones ( Shell to th ), a collection of homilies (at once 
learned and popular) on Jewish law and ethics This is recorded 
as the first work written by a Jewish scholar after the completion 
of the Talmud. 

AHAB, son of Omri, king of Israel from c 875 to c. 852 b c. 
(I Kings xvi 29-xxn. 40;. The more important aspects of his 
reign, which in some respects marks the high water mark of the 
success of the northern kingdom, may be summarized as follows 
(1) Foreign relations. — In the reigns of Omri and Ahab the north- 
ern kingdom for the first time took an important part in inter- 
national politics Omri left to his son an empire w T hich comprised 
not only territory to the east of Jordan, in Gilead and probably 
Bashan, but also the land of Moab, whose king was tributary, 
while Judah (and probably Edom also) if not actually subject to 
Omri, was certainly a subordinate aUy Ahab’s marriage W 7 ith 
Jezebel, daughter of Ethbaal of Sidon, revived an alliance which 
had been in abeyance since the time of Solomon But through- 
out the reign of Ahab a fierce border war was waged with Damas- 
cus, in which Israel, in spite of occasional victory, proved the 
weaker, while Mesha, king of Moab, successfully revolted and 
occupied the southern portions of the territory of Gad. Yet the 
forces of Israel retained strength enough to contribute the second 
largest contingent of soldiers (the largest force of chariots) to 
the combined armies which, under the leadership of Benhadad of 
Damascus, checked the westward movement of Shalmaneser III. 
of Assyria at Karkar in 853 b c. After the Assyrian repulse, how- 
ever, the alliance broke up, and Ahab met his death fighting the 
Syrians in a vain attempt to recover Ramoth Gilead. (2) Domes- 
tic a fairs. — Contact with a wider world, and especially the alli- 
ance with Phoenicia, had far-reaching results for the kingdom of 
Israel itself. Jezebel attempted to introduce into religion and 
government elements which were common enough elsewhere in 
the ancient world but strange in Israel She endeavoured to set 
up the worship of the Tyrian Baal in Samaria, and to maintain 
the familiar oriental principle of the absolute despotic power and 
authority of the sovereign. This roused the bitter hostility of 
that conservative party which clung to the sole worship of the 
national God, Yahweh, and at the same time held to those demo- 
cratic conceptions of society which the Hebrews had brought 
with them from the wilderness and had consistently maintained 
through their history. The spirit cl this r'y found expression, 

in the prophet Elijah (q.v.), who r- ‘ like against the es- 

tablishment of the Baal priests and the judicial murder of Naboth. 
He and those who came after him seem to have been successful 
in eliminating the foreign worship, though in the end their pur- 
pose was only achieved by a bloody revolution; but they were 
powerless to stem the tide of social and moral deterioration. (See 
Amos.) It is to the reign of Ahab that we may trace the beginning 
of that sapping of the national life which led to the condemna- 
tions of the 8th century prophets and to the downfall of Samaria. 

(T. H. R.) 

AHAGGAR, general name for a large plateau region of the 
north centre of the Sahara, culminating about 900m. due S. 
of Algiers and 1,200m, due N. of the mouth of the Niger. The 
1 — x 


highest peaks do not greatly exceed S, oooft. above sea-level (See 

also Sahara ) 

AHASUERUS, a royal Persian name occurring in Ezra Iv. 

6, Dan. ix. 1, and throughout the book of Esther, but its occur- 
rence m Tobit xiv, 15, in some Greek mss., is due to a copyist/s 
blunder. It is the Latinized foim of the Hebrew Ahasweros 
(LXX. caobrjpos). In Ezra iv. 6 Ahasuerus is mentioned as a 
king of Persia, to whom the enemies of the Jews sent representa- 
tions opposing the rebuilding of the temple at Jerusalem. He here 
occupies a place in a chronological series of those Persian rulers 
who were directly concerned with events of Jewish history. ( See 
Ezra and Nekemiati, Books of ) Immediately preceding Arta- 
xerxes I. Longimanus, he is evidently to be identified with Xerxes. 
This conclusion is supported by the resemblance of the Hebrew 
form of the name to the Babylonian Ahhyars (u ) , the Egyptian- 
Aramaic transliterations, etc. The old Persian form, found in in- 
scriptions, is Khsaydrsa. 

In the book of Esther the king, at whose court the scene is laid, 
bears the same Hebrew name, rendered Assuerus in the Latin ver- 
sion and Ahasuerus in the English Bible (but in LXX. “Arta- 
xerxes” throughout ) Most modern scholars are agreed that here 
also Xeixes is the king intended ( See Esther ) 

In Dan ix. 1 “Ahasuerus” (Ahasweros) is the father of “Da- 
rius the Mode,” who is said to have become king over Babylonia 
upon the death of Belshazzar. (See also v 30, vi. 1, 2Q.) The name 
seems impossible here, however, and is probably due to some acci- 
dent in the literary transmission (Josephus, Ant. x. 11, 4, has 
“Astyages” ). It was perhaps originally a Hebrew form of Huw- 
ahsatara (CyaxaresJ No other name resembling Ahasuerus, nor 
any name like Darius, is to be found in the list of Median kings. 
We know, moreover, from the Cyrus cylinder, as well as from the 
Greek historians, that the immediate successor of Nabonidus and 
Belshazzar as ruler of Babylonia was Cyrus (he is represented in 
Dan. x. i, xl 1, as successor of this Darius). Comparison with the 
list of Persian kings in the book of Ezra (see above) seems to 
show that in the Jewish tradition Darius I. Hystaspis was placed 
before Cyrus as “Darius the Mede.” 

See articles “Ahasuerus” in the Enc: ~ r o t 'Z‘ , r r: z Erblica, Hastings* Dic- 
tionary, the Jexoish F -L Lr'v, / ■ . . a to the Lit. of the 

Old Test.; Torrey, LVl N .. pp. 38 seq., 135 seq., 14** 

(C.C.T) 

AHAZ, king of Judah. After the death of Menahem, Pekah, 
king of Israel, and Rezin (rather Rasun), king of Syria, allied 
against Assyria and invaded Judah. At the same time the Edom- 
ites recovered Elath on the Gulf of Akabah and Judah was 
isolated. Notwithstanding the counsel of Isaiah, Ahaz called in 
the aid of Tiglath-pileser I, who, after attacking the Philistines, 
destroyed the power of Syria, and exacted heavy tribute from 
Judah It was as a vassal that Ahaz presented himself to the 
Assyrian king at Damascus, and brought back religious inno- 
vations, on the nature of which see W. R. Smith, Relig. of Sem- 
ites , pp. 485 sqq. and commentaries on II. Kings xvi. 17. 

AHAZIAH, the name of two kings in the Bible. (1) Ahaziah, 
Sth king of Israel, was the son and successor of Ahab, and reigned 
for less than tw r o years. On his accession the Moabites refused any 
longer to pay tribute. Ahaziah lost his life through a fall from the 
lattice of an upper room in his palace (2 Kings i. 2-17). (2) Ahaz- 
iah, 6th king of Judah, son of Jehoram and Ahab's daughter Athal- 
iah, reigned one year. He, together with Joram, king of Israel, was 
slain by Jehu, son of Nimshi, He is variously called Jehoahaz and 
Azariah (2 Kings viii. 2 5-ix. 28). 

AHENOBARBUS [Lat. “brazen-bearded”], the name of a 
very extensive plebeian Roman family of the gens Domitia . The 
name was derived from the red beard and hair by which many 
of the family were distinguished. Amongst its members the 
following may be mentioned: — 

Gnaeus Domitius Ahenobarbus, tribune of the people 104 
B.c., brought forward a law (lex Domitia de Sacerdotiis) by which 
the priests of the superior colleges were to be elected by the 
people in the comitia tributa instead of by co-optation; the law 
was repealed by Sulla, revived by Julius Caesar and (perhaps) 
again repealed by Marcus Antonins, the triumvir (Cicero De 
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Lege Agraria, ii. 7; Suetonius, Nero , 2). Ahenobarbus was elected 
pontifex maximus in 103, consul in 96 and censor in 92 with 
Lucius Licinius Crassus the orator, with whom he was frequently 
at variance. They took joint action, however, in suppressing the 
recently established Latin rhetorical schools, which they regarded 
as injurious to public morals (Aulus Gellius xv. 11). 

Lucius Domitius Ahenobarbus, son of the above, and hus- 
band of Porcia the sister of Cato Uticensis. Being a convinced 
aristocrat he opposed Pompey and Caesar while they were 
united, and when their friendship cooled, attached himself to 
Pompey. He was consul in 54 b c., and in 49 b c he was appointed 
by the senate to succeed Caesar as governor of Gaul After the 
outbreak of the civil war he commanded the Pompeian troops at 
Corfimum, but was obliged to surrender. Although treated with 
great generosity by Caesar, he stirred up Massilia (Marseille) 
to an unsuccessful resistance against him. After its surrender, 
he joined Pompey in Greece and was slain in the flight after the 
battle of Pharsaius (Caesar, Belhm Civile , L, ii , iii , Dio Cassius 
xxxix., xli.; Appian, b.c. ii. 82). 

Gmaeus Domitius Ahenobarbus, son of the above, accom- 
panied by his father at CorAmum and Pharsaius, and, having been 
pardoned by Caesar, returned to Rome in 46 b.c. After Caesar’s 
assassination he attached himself to Brutus and Cassius, and in 
43 b.c. was condemned by the lex Pedia as having been impli- 
cated in the plot. He obtained considerable naval successes in the 
Ionian sea against the triumvirate, both before and after Philippi, 
but in 40 B c. became reconciled to Antony, who made him gov- 
ernor of Rithynia. He took part in Antony’s Parthian cam- 
paigns, and was consul in 3 2 b c When war broke out between 
Antony and Octavian, he at first supported Antony, but, disgusted 
with his intrigue with Cleopatra, went over to Octavian shortly 
before the battle of Actium (31 b.c.). He died soon afterwards 
(Dio Cassius xlviii.-l ; Appian, Bell Civ , iv , v). His son was 
married to Antonia, daughter of Antony, and became the grand- 
father of the emperor Nero. 

See Drumann, Geschichte Rom. 3 2nd ed. by Groebe, vol. iii. pp. 14 if. 

AHITHOPHEL, one of David’s most trusted advisers, 
whose counsel was “as though one inquired of the word of God.” 
He took a leading part in Absalom’s revolt, and his defection was 
a severe blow to the king, who prayed that God would bring his 
counsel to “foolishness.” At Ahithophel’s advice Absalom first 
took the precaution of asserting his claim to the throne by seizing 
his father’s concubines. The immediate pursuit of David was then 
suggested but Hushai recommended waiting till the levies of all 
Israel could be called up. This advice was adopted, and David had 
time to escape across the Jordan. Finding that his policy was neg- 
lected, and foreseeing the disaster which actually occurred, Ahitho- 
phel went home and hanged himself. (2 Sam.xv.3 1-3 7 ; xvi.20~ 
xvii.14, 23.) 

^ AHLEN, a town in the southeast of the district of Munster, 
in the Prussian province of Westphalia. Pop. (1939) 25,461. It 
produces metalwork, enamelling, die stamping, galvanizing, etc. 

AHMAD IBM HANBAL (780-855), the founder, invol- 
untarily and after his death, of the Hanbalite school of canon 
law, was born at Baghdad in A.H. 164 (a.b. 780) of parents 
from Merv, but of Arab stock. He studied the Koran and its 
traditions (haditk, sunna ) there and on a student journey through 
Mesopotamia, Arabia and Syria. After his return to Baghdad he 
studied under ash-Shafil between a.h. 195 and 198, and became, 
for his life, a devoted Shafidte. But his position in both theology 
and law' was more narrowly traditional than that of ash-Shafil; 
he rejected all reasoning, whether orthodox or heretical in its 
conclusions, and stood for acceptance on tradition (naql) only 
from the Fathers. In consequence, when al-Ma f mun and, after 
him, al-Mu'tasim and al-Waihiq tried to force upon the people 
the rationalistic Mu'tazilite doctrine that the Koran was created, 
ion Hanbal. the most prominent and popular theologian who 
stood for the old view, was imprisoned and scourged. In a.h. 
234, under al-Motawakkil, the Koran was finally decreed un- 
treated. and ibn Hanbal who had come through this trial better 
u:nn any of tne other theologians, enjoyed an immense popularity 
with the mass of the people as a saint, confessor and ascetic. He 


died at Baghdad in a h. 241 (a.d. 855) and was buried there. 

Bibliography— On his great work, the M usnad, a ^ collection of 
some 30,000 selected traditions, see Goldziher in ZDMG, 1 . 465 if 
For his life and works generally, see W. M Patten, Ahmed ibn Hanbal 
and the Mihna; C Umrkrima-n Geschichte der Arab Lit. 1. 1S1 ft.; 
F. Wustenfeld, _ , 55 P ’ M‘G. de Slane’s transl of Ibn 

Khalhkan , i 44 ft ; Macdonald, Development of Muslim Theology , 
no, 157, index. 

AHMADXY YAH s *ee Islam. 

AHMAD SHAH (1724-73), founder of the Durani dynasty 
in Afghanistan, was the son of Sammaun-Khan, hereditary chief 
of the Abdali tribe. While still a boy, Ahmad fell into the hands 
of the hostile tribe of Ghilzais, by whom he was kept prisoner at 
Kandahar. In March 1738 he was rescued by Nadir Shah, who 
soon afterwards gave him the command of a body of cavalry com- 
posed chiefly of Abdalis. On the assassination of Nadir in 1747, 
Ahmad, having failed in an attempt to seize the Persian treasures, 
retreated to Afghanistan, where he persuaded the tribes to assert 
their independence and accept him as their sovereign He was 
crowned at Kandahar in Oct. 1747, and about the same time he 
changed the name of his tribe to Durani He first crossed the 
Indus in 1748, when he took Lahore; and in 1751, after a 
feeble resistance on the part of the Mohammedan viceroy, he 
became master of the entire Punjab. In 1750 he took Nishapur 
and in 1752 subdued Kashmir. His great expedition to Delhi was 
undertaken in 1756 in order to avenge himself on the Great Mogul 
for the recapture of Lahore. Ahmad entered Delhi with his arm> 
in triumph, and for more than a month the city was given over to 
pillage. The shah himself added to his wives a princess of the 
imperial family, and bestowed another upon his son Timur Shah, 
whom he made governor of the Punjab and Sirhind. As his viceroy 
in Delhi he left a Rohilia chief in whom he had all confidence, but 
scarcely had he crossed the Indus when the Mohammedan wazir 
drove the Afghan chief from the city, killed the Great Mogul and 
set another prince of the family, a tool of his own, upon the 
throne. The Mahratta chiefs availed themselves of these circum- 
stances to endeavour to possess themselves of the whole country, 
and Ahmad was compelled more than once to cross the Indus in 
order to protect his territory from them and the Sikhs, who were 
constantly attacking his garrisons. In 1758 the Mahrattas ob- 
tained possession of the Punjab, but on Jan. 6, 1761, they were 
totally routed by Ahmad in the great battle of Panipat. In a later 
expedition he inflicted a severe defeat upon the Sikhs, but had to 
hasten westwards immediately afterwards in order to quell an in- 
surrection in Afghanistan. Meanwhile the Sikhs again rose, and 
Ahmad was forced to abandon all hope of retaining the com- 
mand of the Punjab. He died in 1773, leaving to his son Timur 
the kingdom he had founded. 

AHMED I. (1589-1617), sultan of Turkey, was the son of 
Mohammed III., whom he succeeded in 1603, being the first 
Ottoman sultan who reached the throne before attaining his 
majority. He was of kindly and humane disposition, as he showed 
by refusing to put to death his brother Mustafa, who eventually 
succeeded him. In the earlier part of his reign he gave proof 
of decision and vigour, which were belied by his subsequent con- 
duct. The wars which attended his accession both in Hungary and 
in Persia terminated unfavourably for Turkey, and her prestige 
received its first check in the peace of Sitvatorok, signed in 1606, 
whereby the annual tribute paid by Austria was abolished. Ahmed 
gave himself up to pleasure during the remainder of his reign — 
w'hich ended in 1617 — -and demoralization and corruption had 
become as general throughout the public service as indiscipline 
in the ranks of the army. The use of tobacco is said to have 
been introduced into Turkey during Ahmed I.’s reign. 

. AHMED II, (1643-95), sultan of Turkey, son of Sultan Ibra- 
him, succeeded his brother Suleiman II. in 1691. His chief merit 
was to confirm Mustafa Kuprili as grand vizier. But a few weeks 
after his accession Turkey sustained a crushing defeat at Slanka- 
men (1691) from the Austrians under Prince Louis of Baden and 
was driven from Hungary; during the four years of his reign 
disaster followed on disaster, and on Feb. 6, 1695, Ahmed died, 
worn out by disease and sorrow. 

AHMED HI. (1673-1736), sultan of Turkey, son of Moham- 
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med IV., succeeded to the throne in 1703 on the abdication of his 
brother Mustafa II. He cultivated good relations with England, 
and he^ afforded a refuge in Turkey to Charles XII. of Sweden, 
after his defeat at Poltava (1709). Forced into war with Rus^a, 
he came nearer than any Turkish sovereign before or since to 
breaking the power of his northern rival, whom his grand vizier, 
Baltaji Mohammed Pasha succeeded m completely surrounding 
near the Pruth (1711) In the treaty which Russia was compelled 
to sign, Turkey obtained the restitution of Azov, the destruction 
of the forts built by Russia, and the understanding that the tsar 
should abstain from future interference in the afiairs of the Poles 
or the Cossacks. Discontent at the leniency of these terms was 
so strong at Constantinople that it nearly brought on a renewal of 
the war. In 1715 the Morea was taken from the Venetians This 
led to hostilities with Austria, in which Turkey was unsuccessful 
and Belgrade fell into the hands of Austria (1717). Through the 
mediation of England and Holland the peace of Passarowitz was 
concluded (1718), by which Turkey retained her conquests from 
the Venetians, but lost Hungary. A war with Persia terminated 
m disaster, leading to a revolt of the janissaries, who deposed 
Ahmed in Sept. 1730. 

A HI a city and district of British India in the 

Northern division of Bombay. Pop. (1941) 591,267. The city 
was once the handsomest and most flourishing in western India, 
and it still ranks next to Agra and Delhi for the beauty and ex- 
tent of its architectural remains. It was founded by Ahmad Shah 
m ad. 1411 on a site used for earlier Hindu towns, and embel- 
lished with fine buildings of marble brought from a distance. The 
Portuguese Barbosa described it as “very rich and well embel- 
lished, with good streets and squares supplied with houses of 
stone and cement.” In Sir Thomas Roe’s time, a.d. 1615, “it was 
a goodly city as large as Lohdon.” From 1411 to 1511 it grew in 
size and wealth; from 1512 to 1572 it declined with the decay of 
the dynasty of Gujarat; from 1572 to 1709 it renewed its great- 
ness under the Moghul emperors; from 1709 to 1S09 it dwindled 
with their decline; and from 1818 onwards it again increased 
under British rule. 

In consequence of these changes of dynasty, Ahmedabad be- 
came the meeting place of Hindu, Mohammedan and Jain archi- 
tecture. Ahmad Shah pulled down Hindu temples in order to 
build his mosques with the material. The Jama Masjid itself, 
with its 300 pillars fantastically carved, is a Hindu temple con- 
verted into a mosque. 

Many of the houses are most beautifully carved and there are 
numerous fine mosques, tombs, etc. One of the finest is the 
modem Jain temple of Hathi Singh outside the Delhi gate, which 
was built only in 1848. Two of the windows in Sidi Saids mosque 
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The TEMPLE OF HATH! SINGH AT AHMEDABAD. BUILT IN 1348 as thl 
LOCAL SHRINE OF JAINISM 


of filigree marble work are marvels of delicacy and grace, and 
finer than prvth^’T of the kind to be found in Agra or Delhi, 

The mmem 0 :\ of Ahmedabad is situated on the left bank 
of the river Sabarmati; Sabarmati, on the opposite bank of the 
river, is crac^enlh* part of Ahmedabad. It has a station on the 
Bombay \«.nl BarVa railway, 309 mi from Bombay, whence 
branch lines diverge to Delhi, Khec T> r Am :* -mi Dolka, and is 
the largest centre for trade and na utac u.e in the province 
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after Bombay. Its native bankers, shopkeepers and workers are 
ail strongly organized m guilds It has numerous cotton mills, 
about one-third of the population being dependent on the cotton 
industry, and factories ior ginning and pressing cotton. Other 
industries include oil, flour and silk nulls, manufactures of soap, 
matches, glass, tobacco and hosiery, carpet works and tanneries 
Ahmedabad is famous for its handicrafts, including brocades and 
tinsel lace, copper and brass working, jewellery and wood carving 
Filtered water is obtained from wells in the river bed and the 
mam stieets are lighted by electricity. The military cantonment, 

3 mi. N. of the native town, is the headquarters of the northern 
division of the Bombay command, with an arsenal. 

The district of Ahmedabad lies at the head of the gulf of 
Cambay, between Baroda and Kathiawar. Area 3,879 sqmi Pop 
( 1941) 1,372,171. The river Sabarmati and its tributaries, flow- 
ing from northeast to southwest into the gulf of Cambay, are tne 
principal streams that water the district. The northeastern por- 
tion is dotted with low hills, which gradually sink into a vast 
plain, subject to inundation on its western extremity With the 
exception of this latter portion, the soil is very’ fertile, and some 
parts aie wooded The principal crops are millets, cotton, wheat 
and pulse The district is traversed by the Bombay and Baroda 
railway, and has two seaports, Dholera and Gogo, the former of 
which has given its name to a mark of raw* cotton in the Liverpool 
market. 

* * CAL a city and district of British India in 

the Central division of Bombay on the left bank of the river Sina. 
Pop. (1941) 54,193. The town was founded in 1494 on the site of 
a more ancient city, Bhingar, by Ahmad Nizam Shah, who es- 
tablished a new monarchy, which lasted till its overthrow by 
Shah Jahan in 1636. In 1759 the Peshwa obtained possession of 
the place by bribery, and in 1797 it was ceded to the Mahratta 
chief, Daulat Rao Sindhia. During the war with the Mahrattas 
in 1S03, Ahmednagar was invested by Gen. Wellesley and cap- 
tured. Restored to the Mahrattas, it again became a British 
possession in 1817, under the treaty of Poona. There is a large 
trade in cotton and silk goods, while turbans and copper and brass 
pots are made. There are also factories for ginning and pressing 
cotton, indigo works and a tannery. Ahmednagar is a station on 
the loop line of the Great Indian Peninsula railway, 218 mi. from 
Bombay, a military station of the Poona district and an important 
mission station. 

The district of Ahmednagar is a comparatively barren trad 
with a small rainfall. The area is 6,646 sq.mi. The population 
in 1941 was 1,142,229, showing a slight increase in the decade. 
On the north the district is watered by the Godavari and its 
tributaries, the Prawara and the Mula; on the northeast by the 
Dor, another tributary of the Godavari; on the east by the 
Scphani, which flows through the valley below the Balaghat range; 
and in the extreme south by the Bhima and its tributary the Gor. 
The Sina river, another tributary of the Bhima, flows through the 
Nagar and Karjat talukas. 

The principal crops are cotton, millet, pulse and wheat and 
dyes are produced 

AHMED VEFIK, PASHA (1819-1891), Turkish states- 
man and man of letters, was bora in Stambul and educated in 
Paris. He was appointed to a post in the bureau de traduction 
of the ministry for foreign affairs, and devoted his leisure to the 
translation of Moliere’s plays into Turkish and to the compilation 
of educational books (dictionaries, historical and geographical 
manuals, etc.) for use in Turkish schools. In 1S47 he brought 
out the first edition of the Salnamek, the official annual of the 
Ottoman empire. Two years later he was appointed imperial 
commissioner in the Danubian principalities, and in 1851 am- 
bassador to Persia. After his return he was appointed a member 
of the Grand Council of Justice, and was entrusted with the 
revision of the penal code and the code of procedure. 

In 1S60 he was sent as ambassador to Paris, to avert the inter- 
vention of France in the affairs of Syria. Ahmed Vefik held 
various important posts in the Turkish government during the 
next two decades, and was twice minister of public instruction, 
but the position in which he rendered his most distinguished 
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Aids and the Great Charter. — The Great Charter, as before 
stated, extended specially to London the limitation on baronial 
“aids,” but left untouched its liability to tallage, a lower and more 
arbitrary form of taxation, which the towns shared with the 
crown’s demesne manors, and which London resisted in vain. 
The two exactions, although distinct, have to be studied together, 
and when in 1296-97 Edward I was forced to his great surrender, 
he was formerly supposed by historians to have pledged himself, 
under De tallagio non concedendo, to levy no tallage or aid except 
by common consent of his people. It is now held, however, that 
he limited this concession to aides , mises and prises, retain- 
ing the right to tallage. Eventually, by a statute of 1340, it was 
provided that the nation should not be called upon “to make any 
common aid or sustain charge” except by consent of parliament. 
The aids spoken of at this period are of yet another character, 
namely, the grant of a certain proportion of all “movables” (i.e., 
personal property), a form of taxation introduced about 1188 and 
of rapidly increasing importance These subsidies were con- 
venient! y classed under the vague term “aids,” as were also the 
grants made by the clergy in convocation, the term covering both 
feudal and non-feudal levies from the higher clergy and propor- 
tions not only of “movables” but of ecclesiastical revenues as well. 

The “knight’s aid” of 1130 spoken of above is probably iden- 
tical with auxilium exercitus mentioned in the oldest custumals of 
Normandy, where the phrase appears to represent what was 
known in England as “scutage ” Even in England the phrase 
“quando Rex accipit auxilium de militibus” occurs in 1166 and 
appears to be loosely used for scutage. 

The same loose use enabled the early barons to demand “aid” 


yd. long by 149 yd. broad and consist of crenellated walls from 
25 to 36 ft. in height, dominated by towers, of which the Tour 
de Constance (N.W.), built by Louis IX, was used as a prison for 
Protestants after the revocation of the Edict of Nantes. The 
fortifications were completed under Philip III. To further the 
prosperity of the town a most liberal charter was granted to it, 
and in addition the trade of the port was artificially fostered b> a 
decree requiring that every vessel navigating within sight of the 
lights should put in there. This ordinance remained m force till 
the reign of Louis XIV. The town, although steadily decreasing 
in population, remains important historically as an outstanding 
example of mediaeval city planning. Aiguesmortes is the meet- 
ing-place of several canals connecting with Beaucaire, Cette, the 
Petit Rhone and the Mediterranean. Fishing and the manufac- 
ture of soda are industries, w 7 ith trade in coal, fruits and wine 
In the surrounding country there are important vineyards, which 
are preserved from disease by periodical submersion. 

AiGUELLE (Fr. for needle), the sharp jagged point above 
the snow-line formed by a part of a mountain which has been 
split by frost action along joints or planes of cleavage with sides 
too steep for snow to rest upon them. Aiguilles are thus the 
forms left from the splitting up of the high ridges with “house- 
roof” structure into detached pinnacles. (See Arete ) 
AIGUILLON, EMMANUEL ARMANI) DE WIG- 
NEROD DU PLESSIS DE RICHELIEU, Due d’ (1720- 
1782), French statesman, nephew of the marechai de Richelieu, 
was born on July 31, 1720. He was a member of the so-called 
parti devot, the faction opposed to Madame de Pompadour, to 
the Jansenists, and to the parlement. In 1753 he was appointed 


from their tenants on various grounds, such as their indebtedness 
to the Jews, as is well seen in the Norfolk fragments of returns to 
the Inquest of Sheriffs (1170). 

Sheriff’s aid was a local payment of a fixed nature paid in early 
days to the sheriff for his service. It was the subject of a hot 
dispute between Henry II and Becket in 1163. 

Bibliography. — Stubbs’ Constitutional History and Select Charters; 
M’Kechnie’s Magna Carta ; Pollock and Maitland’s History of English 
Law; Maitland’s Domesday Book and Beyond ; Dialogus de Scaccario 
(Oxford, 1892) ; Madox’s History of the Exchequer; Round’s Feudal 
England and The Commune of London: The Pipe Rolls (Record Com- 
mission and Pipe Roll Society). (J. H. R.) 

AIGRETTE, the long back plumes which the egret ( q.v .) 
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excrescences stchVs 

the pappus of the Egrets on a southern reserve established 
dandelion and the !u~ AND maintained by the national associa- 
minous rays seen di- TI0N 0F AUDUB0N societies 
verging from the moon's edges in solar eclipses. 
AIGUESMORTES, a town of southeast France, depart- 
of 9 arci ’ 25 mi of Nimes on a branch line of the 

P.L.M. railway. Population (1936) 3,458. It occupies an isolated 
position m the marshy plain at the western extremity of the 
Rhone delta, 2J mi. from the Gulf of Lions. Louis IX embarked 
from Aiguesmortes in 1248 and 1270 for the 7th and Sth cru- 
sades, and developed the town. The mediaeval fortifications which 
surround it are of great interest. They form a parallelogram 596 


disputes with the Breton •parlement, in 1768 returning to court, 
where he resumed his intrigue with the parti devot and finally 
obtained the dismissal of the minister Choiseul (Dec. 24, 1770) 
When Louis XV, acting on the advice of Madame du Barry, re- 
organized the government with a view to suppressing the resist- 
ance of the parlements, d’Aiguillon was made minister of foreign 
affairs, Maupeou and the Abbe Terray (1715-1778) also obtaining 
places in the ministry. D’Aiguillon was blamed for having pro- 
voked the coup d'etat of Gustavus III, king of Sweden, in 1772, 
although the instructions of the comte de Vergennes, the French 
ambassador in Sweden, had been written by the minister, the due 
de la Vrilliere. D’Aiguillon, however, could do nothing to rehabili- 
tate French diplomacy; he acquiesced in the first division of 
Poland, renewed the Family compact, and, although a supporter 
of the Jesuits, sanctioned the suppression of the society. After 
the death of Louis XV he quarrelled with Maupeou and with the 
young queen, Marie Antoinette, who demanded his dismissal from 
the ministry (1774). He died, forgotten, in 1782. 

See Memoires du Ministere du due d’Aig'dFcn (srd ed., 1792) 
probably written by J. L. Soulavie. On dAigimions governorship 
of Brittany see Carre, La Chalotais et le due d 1 Aiguillon (1893) * 
Marion, La Bretagne et le due d’Aiguillon (1898) ; and Barthelemy 
Pocquet, Le Due d’Aiguillon et La Chalotais (1901-02). The three 
last have full bibliographies. See a^o £ e Chancelier 

Maupeou et Us parlements (1883); ' . . ' . ... ■ Le Cardinal de 

Bevn*s (*884) . 

ATOKIXpN. MARIE MADELEINE DE WIG- 
NEROD DU FONT DE COURLAY, Duchesse d’ (1604- 
75), daughter of Cardinal Richelieu’s sister. In 1620 she mar- 
ried a nephew of the Constable de Luynes, Antoine de Beauvoir 
du Roure, Sieur deCombalet, who died in 1622. In 162s, 
through her uncle’s influence, she was made a lady-in-waiting 
{dame d’atour) to the queen-mother, and in 1638 was created 
duchess of Aiguillon. After the death of the cardinal (1642) she 
withdrew from the court, and devoted herself entirely to works 
of chanty. She helped St. Vincent de Paul to establish the hos- 
pital for foundlings, and also took part in organizing the General 
hospital and several others in the provinces. She died on April 
17. 1075. Corneille dedicated to her his tragedy of Le Cid. 

E - J/^ier, Oraison junebre de Mme. Marie de Wignerod 
duchesse djiiguulon Bonneau-Avenant, La duchesse d’ Aiguillon 
“ 8 a t^ttxt” 0 ”^ de S amt - Smlon > ed- by A. de Boislisle (1879 et sea.) 

5 f N. i2 7 “ 3 s' E„ a Meaty port on the south 
bamc ot the Amur m northern Manchuria on the extreme north- 
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eastern frontier of China. Population 38,112. It lies on the op- 
posite bank to, but about 20 mi below, the Russian city of Bia- 
govesnchensk The treaty of Aigun (1858) was one of a series of 
treaties which attempted to define the boundaries between the 
1 hmese ai J Cl Ru f slan empires. With political and strategic devel- 
opments along the Siberia-Manchuria frontier and with the diver- 
sion ot river trade to the north Manchurian (former Chinese 
as ern) railway, it has lost its former importance as an entrepot 
or the shipment of cattle, meat and grams across the Amur to 
Blagoveshchensk. 

AIKEN3 a dt y of South Carolina, U.S., 17 mi. E.NE. of 
Augusta, Ga., 5^5^ ft. above sea level; the county seat of Aiken 
county. It is on federal highways 1 and 78 and is served by the 
Southern railway. Population (1950) 7,067; (1940) 6,168. 
Ihe climate is unusually dry and equable. Fox hunting, 
pigeon shooting, ;c c tennis, steeplechase and fiat racing 

and golf are popular sports. With its seven polo fields, 
Aiken is a winter training ground for this game. Aiken was settled 
early in the 19th century and was incorporated in 1835. It was 
on the line of one of the earliest railways, and was named after 
the first president of that road, William Aiken (1806-87), who 
was governor of the State (1844-47). 

AIKIN, JOHN (1747-1822), English physician and author, 
was born at Kibworth-Harcourt on Jan. 15, i7 47j and died at 
Stoke .Newington, London, on Dec. 7, 1822. He practised as a 
consulting physician in London from 1792 onwards, but gradually 
became absorbed in literary pursuits. Aikin and his sister, Anna 
Letitia Barbauid, wrote popular books which had a great vogue. 
Their admirable miscellany, Evenings at Home (1792—95) was 
translated into many European languages. Aikin’s voluminous 
works include General Biography (1799-1815), and Lives of John 
balden and Archbishop Usher (1812). 

His daughter, Lucy Aikin (1781-1864), bom at Warrington on 
Nov. 6, 1781, wrote several books for children, including versions 
of classical stories written in She also wrote* a 

novel, Lorimer (1814) ; Memov : of Queen Elisabeth 

(1818) ; Memoirs of the Court of James I. (1822 ; ; Memoirs of 
the Court of Charles /. (1833) and a Life of Addison (1843). 
Miss Aikin died at Hampstead on Jan. 29, 1864. 

See a Memoir of John Aikin, with selections of his miscellaneous 
rff S urn > by his daughter; and the Memoirs , Miscellanies and 
ucyAikm (1864), including her correspondence (1826-42) 
C ^ annin St edited by P. H. Le Breton. 
AaLANxEloS (more correctly ailantus f from ailanto , an 
Amboyna word probably meaning “Tree of the Gods,” or “Tree 
of Heaven”), a genus of trees belonging to the quassia family 
(Simarubaceae). The best known species, tree of heaven or Chi- 
nese sumac (Ailanthus 1 altissima), is a handsome, rapidly growing 
tree with spreading branches and large pinnately compound leaves 
bearing many lance-shaped leaflets with conspicuous glandular 
bases. The small greenish flowers are borne in branched panicles; 
the staminate (male), upon opening, exhale a most disagreeable 
odour. The fruit is a samara with a single centrally disposed 
seed in the elliptical, twisted, fibrous wing. This tree, which is a 
native of China and Japan, was introduced into England in 1751 
and is a favourite in parks and gardens^It has been planted ex- 
tensively in the eastern United States and is one of a few trees 
capable of thriving in smoky atmospheres adjoining industrial 
centres. Two other species, A. imberbi flora and A. punctata , are 
Australian trees of secondary importance; A. excels a is a com- 
mon tree in India. (E S Hr) 

AILANTHUS, CYNTHIA or ERIA SILK MOTH 
(■ Philosamia cynthia), a member of the so-called “wild” silk 
moths, ranging in many races and strains from China to Timor. 
It is olive or brown with a translucent white crescent on each 
wing. The caterpillar (the eria silkworm) is green with blue 
knobs; and the chief commercial strain (P c. ricini) feeds on 
the castor oil plant. One of the races feeding on Ailanthus (P. c. 
advena) was introduced from China to France and thence to the 
U.S., and is established in France, Germany and along the Atlantic 
coast. Other races feed on Ilex, Zanthoxylum and other trees. 

( See Silk and Sericulture: Wild Silks.) 

See H, Rebel, “Revision des Formenkreises von Philosamia cynthia 


' ' ...S.j'' Mm*/ 


Dru.,” Annalen des naturkistorischen Museums in Wien, xxxix 154- 
176, 1925 (races) ; Sch ussier s “Safcurniidae,” Lcpidopterorum Cata - 
logits, Iv, 24-41, Ixv, 517-564, 733, bibliog. (1934). (W. T M F.) 

.LGLGT CN, a hinged or movable portion of an aeroplane 
wing, the function of which is to impress a motion on the aero- 
plane about its longitudinal axis. Situated generally at the rear 
edge of the wing and at or near the wing tip, the ailerons are con- 
nected to the control column by 
wires or push-pull rods in hr a u 
way that a movement of it, r 
to the right, raises the aileron on 
the right wing and lowers that on 
the left wing, causing the aero- 
plane to bank for a turn to the 
right. 

Ailerons of the type shown in 
fig. 1 are effective in norma! 
flight but when the aeroplane is 
stalled (as in the last few seconds before a normal landing) they 
become less effective. Great attention has therefore been devoted 
to aileron design m aerodynamic research laboratories throughout 


X 
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FlG I — NORMAL TYPE OF AILERON 
The banking of an aeroplane in turn- 
ing is brought about by two ailerons,, 
one on the rear edge of each wing. 
One goes up as the other goes down 


Auxiliary 

Wing 


Slot 



WING 


Aileron 


Fig. 2 — aileron combined with handley-page slotted wing 
The purpose of this auxiliary wing is to remove one of the most serious r’sfcs 
of flying. In stalling the ailerons become ineffective. By this device the 
slot ’ 8 opens automatically when the wing stalls and this senders the aileron 
effective. The illustration shows a right wing seen from below 

the world. The mounting of automatic slots of the Handley-Prge 
type (see Aeroplane) along the leading edge of the wing i, one 
of several effective methods which have been developed to re- 
tain aileron action beyond the usual stalling point. (D. Se.) 

AILLY, PIERRE D’ or Petrus d’Alliaco (1350-1420), 
French churchman and schoolman, was born at Compiegne and 
studied at the College of Navarre of the University of Paris. He 
became master of the college in 1384 and later obtained the 
highest dignity in the university, the cbr.-.:e"o;;!-' of Notre 
Dame. John Gerson was one of Ailly's pupils and his lifelong 
friend. The two men played an important part in the later history 
.- 2 ? a ?“' schism. Pierre d’Ailiy acted as spokesman of the 
uric, rally nor ere the king’s council (May 20, 1381) with the pro- 
posal ir.11 tr.a oest way of ending the scandal of the existence of 
two popes, Urban VI. at Rome and Clement VII. at Avignon 
was the summoning of a general council. The suggestion was 
unacceptable and Ailly retired from Paris for some time. As 
master of the College of Navarre he was twice sent by the* uni- 
versity on missions to Clement VII, and on the death of that 
pope, he was sent by the king to congratulate Clement’s suc- 
cessor, _ Benedict XIII. His acceptance of that mission displeased 
the university, which was already beginning to demand the resie- 
nation of both popes as_a preliminary to the re-unification of the 
church. Suspicion of his attitude was deepened by his nomina- 

bkhiA? p ned [ Ct A IIL bish °P of Le Pu y (i 39 S) and then 
bishop of Cambrai (i3Q7). At the ecclesiastical council, held in 

Paris m 1406, Ailly, by the king’s order, defended Benedict XIII 
and it was not until the convocation of the general Council of 
Pisa (1409) that he forsook Benedict’s cause and returned to the 
point of view of the University of Paris, of which he had been 
he champion before his preferment. He and Gerson urged that 
he unity of the church could only be restored by a general 
council which, in case of schism, would be supreme and With — ue 
even though it were not convoked by the pope. The naninAof 
.he Council of Pisa died within a year. His successor, John 
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XXIII , gave Ailly the bishopric of Orange and made him a cardi- 
nal. Nevertheless Ailly was one of the most formidable adver- 
saries of John XXIII. at the Council of Constance (Nov. 1414- 
April 14 1 8). He maintained that, as the decisions of the Council 
of Pisa had not been accepted and there were now three “popes,” 
it was necessary to begin de novo and treat the claims of all three 
alike, and he made serious depositions against John. The theory 
put forward by Ailly and Gerson that the general council had 
jurisdiction over the pope himself was a dangerous one, and, 
according to later decisions, even heretical; but both men were 
seeking an outlet from an impossible situation Ailly found in the 
end an ingenious compromise on the rights of the Sacred College 
and the council and the schism was healed by the appointment of 
Marlin V. 

During the Council of Constance, Ailly had earned the hatred 
of the Anglo-Burgundians by trying to reduce the power of the 
English by contesting their right to form one of the four sepa- 
rate nations. He was compelled to retire to Avignon, where he 
died on Aug. 9 1420. 

Pierre d’Ailly’s written works are numerous. Many of them 
were published with the works of Gerson (by Ellies du Pin, Ant- 
werp, 1706); others appeared in the 15th century, probably at 
Brussels; and there are many treatises and sermons still unpub- 
lished. In philosophy he was a nominalist. 

Bibliography. — P. Tschackert, Peter von Ailli (Gotha, 1877) 5 L. 
Salembkr, Petrus de Alhaco (Lille, 1886) ; H. Demfle et Em. Chatelain, 
Chartulanum Universitatis Pansicnsis, t. iii. (1894) ; N. Valois, La 
France et le grand schzsme d’ Occident (1896-1902) ; and Bibholheque 
de recole des chartes , vol. lxv., p. 557-574 (1904). 

AILSA CRAIG, an island rock at the mouth of the Firth 
of Clyde, 10m. W. of Girvan, Ayrshire, Scotland. It is of 
conoidal form, with an irregular elliptic base, and rises abruptly 
to a height of 1,097ft. The only side from which the rock can 
be ascended is the east, the other sides being for the most part 
perpendicular, and generally presenting lofty columnar forms, 
though not so regular as those of Staffa. The island is composed 
of micro-granite with riebeckite, of great interest on account of 
the rare occurrence of this type in Britain. It is fine-grained 
and of a greyish colour, and may be of Tertiary age Pebbles of 
this rock were carried far south (e.g. to Welsh shores) by gla- 
ciers of the Ice age. The rock is a favourite material for 
curling-stones. Hence curling-stones are popularly known as 
“Ailsas” or “Ailsa Craigs.” The rock is also used for paving 
stones. A columnar cave exists towards the north side of the 
island, and on the east are remains of a tower. Two springs 
occur and some scanty grass affords subsistence to rabbits, and, 
on the higher levels, to goats. The precipices have large breeding 
colonies of gannets and other sea birds which spend the winter 
months at sea. A lighthouse on the south side flashes a light 
visible for 13 miles. Pop. (1931) 11. 

AIMAK, the name of nomadic or semi-nomadic Mongolian 
tribes inhabiting the north and north-west Afghan highlands north 
of Herat. Aimak is a Mongolian word meaning “clan” or “section 
of a tribe.” They were originally known as “chahar (the four) 
eimaks,” because there were four principal tribes: the Taimani, 
the Ferozkhoi, the Jamshidi and the Hazara. They number about 
250,000, and speak a dialect akin to Kalmuck. They are Sunnite 
Mohammedans. 

AIMARD, GUSTAYE, the pen-name of Olivier Gloux 
(1818-83), French novelist, who was born in Paris Sept. 13, 1S18, 
and died there June 20, 1883. He made use of the materials col- 
lected in a roving and adventurous youth and early manhood in 
numerous romances in the style of J. Fenimore Cooper. Among 
the best of them are: Les Trappeurs de V Arkansas (1858); La 
grande fiibuste (i860) ; Knits rneodcaines (1863); La Foret vierge 
(1870) 

AIMOXM (c. 960-c.ioio), French chronicler, spent the 
greater part of his life in the monastery of Fleury. His chief works 
are. distoria Francorum or Lihri V de gesiis Francorum, a history 
of the Franks from the earliest times to 633, which "was continued 
by other writers and brought down to the middle of the 12th 
century: a life of Abbo, abbot of Fleury; and books 11. and iii. of 
the Miracula 5 . BenedictL 


Bibliography. — The Bistoria is printed in M bnumenta Gcrmanme 
hist orica: Script ores } Band xxvi. ; and the Vita and the Miranda in 
Mabillon, Acta sanctorum oidims S. Benedicti (Paris, 1O0S-1701J. 
Some fragments by another Aimom, a monk of St. Germ am -des -Pres, 
are printed m Historiae Francorum Script ores, tome ii. (1639-40). See 
Bistoire litteraire de la France , tome vii. (1865-69). 

AIN, a department of eastern. France, formed from Bresse, 
the Pays de Dombes on the lowland and the Pa\ s de ixex, \ al- 
romey and Bugey among the high parallel scaips of the Jura 
reaching south to the Rhone between Geneva and Lyons. Aiea 
2,249 sq.mi. Pop. (1936) 316,710. The name is that of the nver 
which roughly separates the two first from the other districts, run- 
ning north to south at first between outer hill ranks and then along 
the foot of the highland to join the Rhone. The western boundary 
is the Saone, the southern the Rhone, the eastern Switzerland and 
the northern the departments of Saone-et-Loire and Jura, the 
boundary over against the latter being closely linked with that of 
old between Burgundy and Franche Comte. The Pays de Gex 
includes some of the highest Jura scarps (Crefc de la Neige 5 653- 
ft.), the Pays de Valromey flanks on the west the deep Rhone 
gorge below Bellegarde, the Pays de Bugey is the south-pointing 
triangle of the Rhone focussing on Belley. West of the hills, 
Bresse occupies the fertile north part of the department and is 
effectively drained to the Saone, thus contrasting with the Pays 
de Dombes, mantled in boulder clay and possessing endless pools 
and marshes with, still, a good deal of consequent malarial trouble. 
The summers are warm in the lowland but the winters, generally, 
are sharp, the rainfall rises well above 1 metre per annum in the 
highland. The farms of Bresse are famous for pigs and poultry 
and the latter (especially geese) are also bred, in Dombes, which 
also raises horses In the Jura hill country, pastures feed sheep 
and cattle from which cheese is produced, while many slopes are 
well forested. Bresse produces considerable cereal and other crops 
but the rest of the department is thus concerned mainly with 
stock-raising or with activities connected with its forests (of fir 
and oak) or with extensions of the silk industry from Lyons just 
beyond the south-west corner of the department, thanks to the 
water power available from the rivers among the gorges of the 
limestone country. Bourg is the capital of the department; the 
four arrondissements of which take their names from Bourg, 
Belley (the seat of a bishop in the archiepiscopal province of 
Besan<;on) and Nantua. The departmental appeals are heard at 
the court of Lyons and the department is also under Lyons edu- 
cationally. Bourg (q.v.) is a market town specially known in con- 
nection with the famous church of Brou, wrongly described in 
Arnold’s well known poem as being in Savoy. Among silk towns 
one may mention Jujurieux, Tenay, St. Rambert, St. Bernard en 
Bugey; Bellegarde and St. Rambert make wood pulp; and Oyon- 
nax, a rather larger town than several of the others, north of 
Nantua, makes articles in w 7 ood and horn and is specially well 
known for its combs. Seyssel, on the far east, yields asphalt 
and many parts of the department give building stones, cement or 
potter’s clay. There is a good tourist industry for winter sports, 
angling, etc., and some of the gorges and ridges are very striking; 
near Bellegarde, at the Perte du Rhone, that great river formerly 
disappeared down a fissure. Though the main P.L.M. railway from 
Dijon to Lyons lies west of the Saone, and so outside the depart- 
ment, the main line from Paris to Geneva runs through Bourg and 
Amberieu to Bellegarde; both the Saone and the Rhone are navi- 
gable for considerable lengths along the confines of the department. 

AINGER, ALFRED (1837--1904), English divine and man 
of letters, was born in London on Feb. 9, 1837, the son of an 
architect. He was educated at King’s College, London, and at 
Trinity College, Cambridge, and was ordained in i860 to a curacy 
at Alrewas, near Rugeley. His connection with the Temple 
Church, in London, began in 1866, when he was appointed 
reader; and in 1894 he succeeded Dr. Vaughan as master. In 
1 88 7 he was presented to a canonry in Bristol cathedral, and he 
was chaplain-in-ordinary to Queen Victoria and King Edward 
VII. He died on Feb. 8, 1904. Canon Ainger’s gentle wit and 
humour, his generosity and lovable disposition, endeared him to a 
wide circle. In literature his name is chiefly associated with his 
sympathetic appreciation of Charles Lamb and Thomas Hood. 
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works include: Quarles Lamb (1882) and Crabbe (1903) 
In the “English Men of Letters” series, editions of Lamb's Es- 
says of Elm (1883) and of his Letters (18SS; 2nd ed , 1904), of 
the Poems ( 1 So 7 ) of Thomas Hood, with a biographical intro- 
duction; The Life and Works of Charles Lamb (1899-1900); 
articles on Tennyson and Du Maurier in the Dictionary of 
National Biography; The Gospel and Human Life (1904), ser- 
mons; Lectures and Essays (1905), edited by the Rev. H. C. 
Beeching 

See Edith Sichel, The Life and Letters of Canon Ainger (1906). 
AINHARDUS : see Einhard. 

AINMULLER, MAXIMILIAN EMMANUEL (1807- 
1870), German artist and glass-painter, was bora at Munich on 
Feb. 14, 1807. In 1828 he was appointed director of the newly- 
founded royal painted-glass manufactory at Munich. The method 
which he gradually perfected there was a development of the 
enamel process adopted in the Renaissance, and consisted in 
actually painting the design upon the glass, which was subjected, 
as each colour was laid on, to carefully-adjusted heating. The 
earliest specimens of Ainmuller’s work are to be found in the 
cathedral of Ratisbon. With a few exceptions, all the windows in 
Glasgow cathedral are from his hand. Specimens may also be 
seen in St. Paul’s cathedral, and Peterhouse, Cambridge, and 


best known are Jack Sheppard (1839), Fne lover of 10 ha on 
(1S40), Old St P aid’s (1S41) and Windsor Castle (1S45* He 
edited Bentley's Miscellany , in which Jack Sheppard was pub- 
lished as a serial, and in 1842 he became proprietor of Airszcm :Ns 
Magazine . In 1S53 it ceased to appear, and Ainsworth bought the 
New Monthly Magazine . He died at Reigate, Jan 3, 1882. 

See S. M. Ellis, William Harrison Ainsworth and hi. Friends 
(London, New York, 1911). 

AINTAB or Gazianteb (anc. Boliche), a city of Anatolia, 
Turkey, just outside Syria, pop. (1940) 57,132 (two-thirds are 
Muslim, mainly of Turkoman origin and there are 15,000 At Ira- 
nians). In ancient times (2nd Mil. bc) Aintab was in the 
Hittite area and is probably of Hittite origin. Duluk. the site 
of Doliche } famous for the worship of Zeus Dohchcnus ( Baal\ 
is marked by a mound two hours distant to the northwest. In 
Cwt-af'r.r * : ~es its strong castle (Ham tab) was a strategic point 
: m.) r v-:; and was captured by Saladin in 1 r S3 It served 
as the last base of Ibrahim Pasha before his victory over the 
Turks at Nezib, 25 mi. to the northeast (1S39). In the winter of 
1920-21 the armed opposition of the Turkish nationalists to the 
French occupation 0: : ewh Syria centred m Aintab, which be- 
came the “Verdun of Anatolia.” After an investment lasting six 
months, despite determined Turkish efforts to relieve it, the city 
surrendered to the French troops. France returned it to Turkey 


Cologne cathedral contains some of his finest productions. Ain- 
muller had considerable skill as an oil-painter, especially in 
interiors. He died on Dec. 9, 1870. 

AIN F T VCRTPL HENRY (1571-c. 1622), English Noncon- 
formist divine and rabbinical scholar, was bom at Swanton Mor- 
ley, Norfolk. He was a scholar of Caius College, Cambridge, 
joined the Puritan parly in the church, and eventually the Sepa- 
ratist. Driven abroad in the persecution of 1593, he found a 
home in “a blind lane at Amsterdam.” He acted as “porter” to 
a scholarly bookseller in that city, who, on discovering his skill 
in Hebrew, enabled him to continue his Hebrew studies. When 
part of the London church, of which Francis Johnson (then in 
prison) was pastor, reassembled in Amsterdam, Ainsworth was 
chosen as their doctor or teacher. 

In 1596 he drew up a confession of their faith, which he re- 
issued in Latin in 1598. Johnson joined his flock in 1597, and in 
1604 he and Ainsworth composed An Apology or Defence of such 
true Christians as are commonly but unjustly called Brownists . 
In 1610 he was forced reluctantly to withdraw, with a large part 
of their church, from Johnson and his adherents on a question 
of church government, Ainsworth taking the more congregational 
view. (See Congregationalism.) But in spirit he remained a 
man of peace. The fruit of his rabbinical learning appeared in 
his Annotations — on Genesis (1616); Exodus (1617); Leviticus 
(1618); Numbers (1619); Deuteronomy (1619); Psalms (includ- 
ing a metrical version, 1612); Song of Solomon (1623). These 
were collected in folio in 1627, and again in 1639. From the out- 
set the Annotations took a commanding place, especially among 
Continental scholars. 

Bmmcrr A- Worthington’s Diary (Chetham Society), by 

Ermm}. : works of John Robinson (1851) ; H. M. Dexter, 

k y n % A, hast Three Hundred Years (1880) ; W. E. A. 

A'",:. f{ li, he ** intan Commentator (1889) ; F. J. Powicke, 

Henry Barrow and the Exiled Church of Amsterdam (1900) ; J. H. 
Shakespeare, Baptist and Congregational Pioneers (1906). 

AINSWORTH, ROBERT (1660-1743), English school- 
master and author, was bora at Eccles, near Manchester, in Sept. 
1660. Ainsworth’s name is associated with his Latin-English 
dictionary, begun in 1714 and published in 1736 as Thesaurus 
linguae Latinae compendiarius. He died in London, April 4, 1 743 - 
AINS WORTH, WILLIAM HARRISON (1805-1882), 
English novelist, was bom at Manchester, Feb. 4, 1805. He was 
educated for the law, but at the age of 21 he married a daughter 
of John Ebers, the publisher, and followed his father-in-law’s 
profession for a short time. A novel called Sir John Chiverton, 
in which he had a share, won the praise of Sir Walter Scott, and 
he turned to novel-writing. Rookwood (1834), with its descrip- 
tion of the ride of Dick Turpin to York, had an immediate suc- 
cess. He published about 40 “historical” novels, of which the 


under the Angora treaty of Oct. 30, 1921. 

The modern city stands high (3,500 ft.) in the open, treeless 
valley of the Sajur, a tributary of the Euphrates, some 65 mi. 
N.E. of Aleppc. Impcrtrmt educational and medical work is car- 
ried on by the '1 meric..-. Mi Ac: Board in their college (founded 
1874) an ^ girls’ seminary. There is also a Franciscan mission 
Manufactures include striped dress mateiials (the chief of which 
is a mixture of silk and cotton), black goats’ hair cloth for tenb 
morocco leather (sakhtiyan) made from goats’ skins (it is esti- 
mated that nearly 400,000 are tanned here annually \ “Aleppo 
soap” made from olive oil, Pekmez, a sweet paste made from 
grapes, and the dyeing of yarns. The exports include pistachio 
nuts, tobacco, cotton and cereals. 


AINU, who are racially closely akin to, if not Monacal 
with, the Neolithic inhabitants of Japan (see Japan: History ) 

are now very reduced in numbers and live 

,*v 'A<&iF'VZ in Hokkaido, the northern island of Japan, 

•'if v 1 ; 5 > if ln P art °** Saghalien, and have kinsfolk 
>• Jf > -A Ryukyu archipelago (q v 
’ : ‘y /; : y They are dwindling fast and are unable 1 0 

compete with the advance of Japanese 
1 ’ “ civilization. Physically they are probably 

. ' : AX Li y/ Ike remains of an old Proto-Nordic popu- 

■’ tation once widely spread over Northern 

Asia, and are certainly the relics of a very 
I ( k old human stock. Their culture recalls 

mG * n man T wa T s stone age man and they 

^ have preserved the very earliest stage of 

1 agriculture, when the men are still hunt- 

id i ers but the women have developed be- 

kii C~T N yond the mere collecting stage and are 
r beginning actually to plant crops. 

L- All _u_j The Ainu religion is closely akin to the 
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An ainu village chief animistic religion practised by various 
The Ainu are now under p r i m itive peoples of northern Asia, and 

mer times their affairs were they are particularly liable to that pe- 
ad ministered by hereditary culiar kind of religious ecstasy’ known 
chiefs, three in each village as Arctic hysteria. One of their special 

cults is that of the bear. This animal is caught as a cub, and is 
carefully tended by the women who will even suckle it. At about 
three years old the bear is sacrificed with elaborate ceremony. In 
most of the Ainu villages, the special wooden cages in which the 
bears are kept can be seen. Prominent also in the villages are 
sticks which have been whittled (inao) and the shavings left on. 
The sticks are stuck in the ground and have a religious significance. 


Bibliography. — J. Batchelor, The Ainu (1901) ; G. Montandon, 
Archiv . suisses d’anthrop gen . 1921, IV.; L. H D. Buxton, The East- 
ern Road (1924), and The Peoples of Asia (1925). (L. H. D, B.) 
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AIR, a region lying between 15 0 and 19 0 N. and 6° and io° E , 
and included in the province of Agades in Niger colony, French 
West Africa. It is one of several upland regions of the Sahara. 
It consists basically of broadly rounded, ancient granitic hills 
rising to an average elevation of 2,500 ft. These are overlaid by 
scattered lava Hows and are crossed from east to west by wide, 
shallow valleys which are usually dry. Several volcanic ranges, 
reaching to 5,000-ft. elevation, rise with startling abruptness above 
the general level of the land. Because of elevation, Air is consid- 
erably more moist than most of the Sahara Rainfall at Agades 
in the lower, southern part of the region averages seven inches per 
year and is concentrated from May through September. Higher 
elevations receive more rain, but seasonal distribution is the same. 
Though there are no permanent rivers in Air, the valleys become 
broad, rapidly flowing streams several times during each rainy 
season. Most of the water runs off westward to the broad, lower 
plain of Talak where the soil moisture thus derived provides 
plentiful grass cover. A small amount drains eastward to dis- 
appear beneath the desert sands of Tenere. 

In contrast to the barren hill and mountain slopes, many of the 
valleys of Air are densely covered with brush and tree vege- 
tation or grasses through which are scattered a few small trees. 

In 1944, Air’s population totalled about 20,000; that of Agades 
was about 3,200. The inhabitants are Tuareg, or Berbers, with a 
strong admixture of Negroid blood. These people are dominantly 
nomadic ; yet they maintain permanent settlements which serve as 
market centres and caravan relay stations. Agriculture is un- 
important, but camels, sheep and a few cattle are pastured. 

Agades is the capital and is on the trans-Saharan bus route from 
Algiers to Zinder. Caravan routes, of which that eastward to the 
Bilma salt oasis is the most important, pass through the town Its 
population was greatest, more than 30,000, in 1591, but decline of 
caravan trade and treatment accorded the Tuareg by the French 
after the revolt of 1917 caused its modern decline. 

AIR* the atmosphere that surrounds the earth. With the 
development of analytical and especially of pneumatic chemistry, 
the air was recognized not to be one homogeneous substance, as 
was long supposed, and different “airs,” or gases, came to be 
distinguished. At the end of the 18th century oxygen gas was 
known as dephlogisticated air, nitrogen or azote as phlogisticated 
air, hydrogen as inflammable air, carbonic acid gas as fixed air . 
The name is now ordinarily restricted to atmospheric air ( see 
Atmosphere) 

The sense of atmosphere or environment may have led to the 
further use of the word “air” to mean “manner” or “appearance”; 
and so to its employment (cf. Lat. modus ) in music for “melody.” 
(See Aria.) 

AIRAYj, HENRY (i56o?-i6i6), English Puritan theologian, 
was bom at Kentmere, Westmorland, but no record remains of 
the date of either birth or baptism. 

According to Anthony Wood’s Athenae, Airay “was sent to St. 
Edmund’s hall in 1579, aged nineteen or thereabouts. Soon after 
he was translated to Queen’s College, where he became pauper puer 
serviens; that is, a poor serving child that waits on the fellows in 
the common hall at meals, and in their chambers, and does other 
servile work about the college.” He was graduated from Queen’s 
College as B A. on June 19, 1583; and, after receiving M.A. and 
B.D. degrees, he became D.D. at his college on June 17, 1600. 
“About the time he was master” (1586) “he entered holy orders, 
and became a frequent and zealous preacher in the university.” 

His Commentary on the Epistle to the Philippians (1618, re- 
printed 1864)^ is a specimen of his preaching before the college 
and his enunciation of Calvinism. In 1598 he was chosen college 
provost, and in 1606 he was vice-chancellor of the university. He 
was also rector of Otmore (or Otmoor) near Oxford. 

He died on Oct 6 , 1616. His character as a man, preacher, 
theologian, and as an important ruler in the university will be 
found portrayed in the Epistle by John Potter, prefixed to Ms 
Commentary, He must have been a fine specimen of the more 
cultured Puritans— possessed of a robust common sense in admi- 
rabie contrast with some of his contemporaries. 

AIR BLADDER, the name given to a structure present in 


all bony fishes (teleosts) and somewhat homologous with the 
lungs of land vertebrates The functions of this organ, which 
contains gas having a high percentage of oxygen, are obscure, 
hydrostatic uses are attributed to it, but its function doubtless 
varies. In some fishes (especially Siluroxdea), it is connected with 
the internal ear by a chain of bones, the Weberian ossicles, and in 
these forms it is possibly concerned with hearing. It usually re- 
tains a connection with the alimentary canal (except in most 
Acanthopterygii, q.v ), but is normally dorsal to it (See Fishes 1 

AIRBRUSH, a machine used for applying liquid colouring 
powders, flock, latex and glazes to a surface by means of com- 
pressed air The use of compressed air for the atomization of 
liquids has been known for many years, but it is only in the ki«t 
35 years that the principle has been successfully applied to the 
application of all types of coating materials m commercial and 
industrial enterprises, and today there is hardly an institution 
anywhere whose product requires finishing that does not employ 
this method of application. The early successful use of airbrushes 
was in the field of art for retouching, etc. 

The airbrush shown in fig 1 (p. 447) is used in drawing the 
most delicate hairline work, as well as photographic retouching 
It is a cpmmon implement in all large newspaper art departments 
Fig. 2 illustrates the next step toward a commercial airbrush, 
this style being used for decorative and show-card -work 

The natural evolution of the airbrush that was used by the 
artist brought about the present industrial type (fig. 3) which is 
used in practically every automobile and furniture factory, or 
any industry applying liquid finishes to their product This is 
a universal airbrush, inasmuch as it may be used with any style 
of fluid supply, gravity (overhead bucket), pressure tank and 
cup (either syphon or gravity), thus making the airbrush ap- 
plicable to all purposes. The heads for this type are made in 
12 sizes, all interchangeable, thus adapting the airbrush to all 
consistencies of material. The production of as many as 5,000 
automobiles per day could never have been reached were it not 
for the airbrush, which makes it possible to coat a body in less 
than one minute. Fig. 4 shows an industrial installation as used 
for the finishing of furniture, the booth and ventilating equipment 
being very necessary to carry off the fumes and excess spray. 

Fig. 5 illustrates an automatic adhesive and flocking unit such 
as used by largest industrial organizations for high-speed daily 
production. In this unit, the airbrushes are operated automat- 
ically. In the section to the right the automatic airbrush applies 
the adhesive or binder and in the second station at the left the spe- 
cially designed airbrush applies the flock, the unit reclaiming all 
unused material. Daily production in eight hours is 11,000 disks. 
Contract painters and large railroad companies also use the air- 
brush for general painting on buildings and bridges, effecting 
large savings, in addition to the fact that they are able to do the 
work in season. 


Portable air-painting units for both electric and gasoline (petrol) 
engine operation are universally selected for outside air-painting 
jobs. Airbrushes are now made to function in every capacity 
from that of a cement mixture to the most delicate art work. 

AIR CONDITIONING* The term is derived from the word 
conditioning which was applied to the determination of the 
moisture content of textiles, and covers the treating of air in an 
enclosure to regulate its moisture content, temperature, purity and 
usually its circulation. For increasing human comfort and for the 
manufacturing or processing of certain materials, an accurate con- 
trol of the moisture content of the air is most important. It is 
sometimes roughly effected by adding water vapour or mist 
directly to the enclosed air, but more precisely by using an air- 
conditionmg apparatus by which the air is purified and its tem- 
perature and moisture definitely controlled before it is introduced 
into the space to be conditioned. 


ungmany only places where equable and moist climatic condi- 
T?- Pr fJ ai1, f cb as Lan cashire, Eng., and the Fall River dis- 
tn ^. t ln Massachusetts, could be chosen for the building of cotton 
nulls. Then moisture was added to the air by evaporating water 
m steam pots. This method sufficed for small mills but was inade- 
quate m the larger mills because of the heat generated by the 
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BY COURTESY OF PAASCHE AIRBRUSH COMPANY 

Fig. i.-airbrush used extensively by commercial artists, fig. z.-larger than the airbrush in «•»“ * ** d “™"* 

CHIEFLY IN HAVING A LARGER COLOUR RESERVOIR. FIG. 3.— ONE TYPE OF INDUSTRIAL AIRBRUSH. FIG. A. MODERN INDUSTRIAL 
INSTALLATION USED FOR PAINTING FURNITURE. FIG. S. — AUTOMATIC ADHESIVE AND FLOCKING UNIT 


great concentration of machinery. In the latter half of the 19th 
century the direct introduction into the room of an atomized spray 
of water both cooled and moistened the air, thus making it prac- 
ticable to spin fine cotton yams in all climates. At about the same 
time moist air was supplied to malting floors by passing the air 
through coke filters over which water trickled, or through a large 
series of wetted baffle plates. In 1897 Joseph McCreary of Toledo, 
O., patented an air washer intended primarily for purifying the air, 
but incidentally it cooled it and increased the moisture content. 
In 1906 Stuart W. Cramer of Charlotte, N.C., and Willis H. Car- 
rier of Buffalo, N.Y., working independently, made two important 
contributions to the art. Cramer automatically controlled humid- 
ity by a system which depended upon the relation between the wet- 
and dry-bulb temperatures. This was applied to the humidifying 
spray heads located in the room. Carrier devised the “dew point 
control,” an improved form of air washer which not only brought 
the air to saturation, but also controlled automatically the tem- 
perature of such saturation, thus determining the moisture content 
of the air supplied. 

Types of Apparatus. — Of the two main types of humidifiers, 
the direct spray type, which provides for the atomization of the 
water and its introduction directly into the room, is made in rela- 
tively small sizes. The nozzles or distributors are placed just 
below the ceiling, and provide for humidifying only. The sat- 
urated air type, on the other hand, introduces large volumes of 


saturated air at the required temperature. 

In the conditioning chamber this air is brought into intimate con- 
tact with water finely divided by spraying through special nozzles 
under moderate pressure. All of the free pert icY- of water are 
then removed by an eliminator, which usually cornet 5 of a series 
of specially formed baffle plates on which all free particles of 
moisture are caught, leaving the air saturated but free of all 
suspended water particles. The spray water may be heated^ or 
cooled, and the temperature of the saturated air may be modified 
before passing it into the room at the theoretic dew point. 

When it is desirable to remove dust, soot and pollen from air, 
several types of filters may be employed. The most general 
types are composed of frames packed with fibrous glass, steel wool 
or similar materials. These may be covered with a viscous oil to 
hold the particles of dust more firmly. Special filter paper, ar- 
ranged in V’s for greater surface, is also employed. Electrostatic 
precipitators are installed in many large air-conditioning systems. 
Where dust particles of the smallest sizes must be removed, a spe- 
cial filtering medium of asbestos-bearing paper, closely pleated and 
completely sealed at the edges tc a fmne, is used. 

Thermostats usually control the temperature automatically, 
either b; admission -A steam or hot water to the air heaters or by 
regulating the supply of cold, dehumidified air. Hygrostats con- 
trol the humidity by regulating the air dew point, by varying the 
air volume or by on-and-off operation of the direct sprays. 
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After air conditioning of small shops, restaurants and other 
places had become general by mid~2oth century, air-conditioning 
units assembled at the factory were developed. These axe com- 
plete with fans, heaters, cooling coils and filters enclosed in a cabi- 
net. The development of safe refrigerants also made it possible 
to include the compressor and condenser within the cabinet or to 

install them in some near-by place. . . , . . 

The quantity of moisture which may remain m the vapour state 
in a unit volume of space is dependent only upon its temperature. 
The saturation pressure of water vapour is approximately doubled 
for each 20° F. rise in temperature; i e., the maximum vapour 
pressure increases approximately in a geometric ratio for equal 
increments of temperature. The relation of the weight of water 
vapour in the atmosphere to the weight of air varies approximately 
in accordance with Dalton’s law of partial pressures. When 


since humidity is important. _ 

Residences. — During the heating season, the humidity vitinn 
residences becomes very low This is especially true in homes 
with open fireplaces With low humidity, dust partic les float m the 
air and are augmented by brittle fibres from clothing, carper, 
books etc. Approximately three-fourths to one gaLon ol voter 
per 24 hr evaporated per room is necessary to raise the humidity 
from 15% to 35 % or 40%. Excessive humidity may cau^e con- 
densation and dripping from the windows. . 

Humidifiers are built into many hot air central heating system* 
Complete year-around air conditioning units with heating and 
mechanical cooling have been installed m many homes Factor* - 
assembled, single-room cooling units as well as humidifying units 
are available, and with steam or hot water heating s> stems an 
evaporating pan can be set in the floor. 

Bibliography -Willis H Cairiei, “Rational Psychometric Formu- 
lae,” Trans . A S.M.E. (1911) ; F. C Houghton and C P ^ 
termining Equal Comfort Lines.” Journal ASH ana . ' 

192,) ;W.H Carrier and D C Lindsay, “Tir-.oc—yc; o f hvapoiation 
of Water Into Air,” Trans ASMS. (ig *4 , -p ' > “Environ- 
mental Warmth and Its Measurement,” Med. Res C oun , H ar Memo 
No. 17 (London, 1946) ; Thomas Bedford, Basic Principles oj Jentila- 
tion and Heating (London, 1948) , C E A Winslow and L P Heirmg- 
ton, Temperature and Human Life (13.19' , American Society of Heat- 
ing an e A — T 7 -^v« C rs, IHaung, Jentilaling, Air Conditioning 
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Design of air conditioning apparatus for large building 

water is brought into contact with unsaturated air it evaporates 
If the air is the sole source of heat necessary to produce evapora- 
tion, an eventual equilibrium saturation temperature is established 
depending on the initial air temperature and its initial degree of 
saturation. The reduction in the sensible heat of the atmosphere 
is equalled by the latent heat of the acquired water vapour; the 
total heat remains constant. The equilibrium temperature of 
evaporation is observed with practical accuracy by a wet-bulb 
thermometer. The general formula based upon this heat balance 
was stated in W. H. Carrier, “Rational Psychrometric Formulae,” 
Trans. A.S.M.E., vol. xxxiii. 

When unsaturated air is passed through an air washer and 
brought to saturation without changing the temperature of the 
spray water, it will be cooled to the temperature of evaporation 
(substantially, to the wet-bulb temperature of the entering air). 
For example, when the outside air is at 95 0 F., the average wet- 
bulb temperature will be approximately 75° F. and the air passing 
through a spray humidifier will be cooled to substantially 75 0 F. 
This method of cooling is especially valuable in textile mills and 
tobacco factories where the increased humidity as well as the lower 
temperature is desirable. 

The temperature of evaporation is independent of the actual 
rate of evaporation. The rate of evaporation of water into air is 
dependent upon the air velocity over the water surface and upon 
the difference in vapour pressure existing between the water and 
the air. The determinations of these relationships have important 
applications in the drying of materials in air. 

Regain:. — The ratio of moisture content to the weight of dry 
material :s eccIirk?]!/ termed regain and is characteristic of most 
organic materials. r ihe retrain for various materials varies widely, 
each having its own moisture of equilibrium depending principally 
on the relative humidity of the surrounding air and to a slight 
extent on the temperature. The amount of regain varies with the 
relative humidity. Materials such as natural silk, wool, cotton 
and synthetic yarns are sold on the basis of standard regain. 
These materials are finally processed in an atmosphere having a 
relative humidity corresponding to the standard regain. 

Comfort. — The relation of moisture, heat and air motion to 
human comfort and physiological reactions was determined by 
research. These data were plotted as effective temperature lines 
of equal comfort sensation for different combinations of tempera- 
ture, humidity and air motion. Complete air conditioning is 
necessary for comfort. Temperature control alone is not sufficient 


AIRCRAFT CARRIERS. With the exception of the 
amphibious craft developed in World War II, aircraft carrier* 
represent the newest development in naval design. From the first 
experimental types built by both the United States and Great 
Britain late in World War I or soon thereafter, the carrier rapidly 
evolved into the queen of the battle line around which the U.S. 
navy built the fast carrier striking forces which swept Japanese 
air power from the skies and was a vital factor in winning the 
war in the Pacific. 

Naval experiments with aircraft as a means of providing eyes 
for the fleet commenced early in the 20th century. The first 
flight of an aircraft from a U.S. naval vessel took place on 
Nov. 14, 1910, when Eugene Ely flew a Curtiss plane from a 
platform built on the bow of the cruiser “Birmingham,” in 
Chesapeake bay. In January of the following year, in San Fran- 
cisco, the same pilot landed a plane on a landing platform built 
on the stern of the U.S.S. “Pennsylvania ” Ropes, stretched 
laterally across the landing platform, every three feet, had a 50-lb 
sand bag secured to each end, and were supported at a sufficient 
height from the deck to permit a hook on the plane to engage them. 
As the landing plane moved over tfce deck, it picked up an addi- 
tional 100-lb. drag every three feet, thus being brought to a stop 
after travelling only a little more than half the length of the 
1 20-ft. platform. 

Experiments with shipboard aircraft were being carried out by 
Great Britain at approximately the same time, and in 1912 Com- 
mander C. R. Swanson flew a plane off H.M.S. “Hibernia.” The 
following year the British flew seaplanes off the cruiser “Hermes,” 
although the launching arrangement of small wheeled trucks 
supporting the plane resembled a catapult more than a flight deck. 
Three years later, the British completed a 250-ft. flight deck on 
the Cunard ship, “Campania,” from which seaplanes were hoisted 
over the side into the water. While only one plane was flown off 
this model, the “Campania” introduced one feature common to all 
carriers since that time — an elevator which moved planes from 
the flight deck to a hangar space below, and brought them up 
again when flight operations were planned. 

During the same period, tests were conducted with catapult 
launching of planes. A plane piloted by Theodore G. Ellyson was 
catapulted from an experimental model built at Annapolis, Md., 
in Nov. 1912, and in 1915 Comdr. Henry C. Mustin became the 
first person to make a catapult flight from a U.S, naval vessel when 
he was catapulted from the “North Carolina” in a Curtiss AB-2 
flying boat. The U.S. cruisers “Seattle” and “Huntington” were 
fitted with catapults in 1916, and in 1917 these devices were 
capable of launching twin-float R-6 torpedo planes weighing 
5 > 5 °Q lb, The % t that such planes carried two 50-lb. bombs 
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indicated that naval minds, early alert to the possibilities of aerial 
reconnaissance, had also seized on the offensive uses of ship-borne 
planes. It is this feature of supplying wings to carry bombs and 
torpedoes to targets hundreds of miles away which eventually 
made the carrier the potent weapon it has become. 

Actual opeiations of ship-borne planes during World War I 
were of slight importance. The U.S. cruiser “Huntington” 
carried catapult planes as submarine protection on convoy duty 
to Europe but the planes were not tried The British employed as 
many as four seaplane tenders during World War I; one was sunk, 
and one accompanied the British fleet when it met the German 
high seas fleet in the battle of Jutland, but was unable to provide 
the aerial observation of German fleet movements ■which could 
have given the British a decisive victory. 

Profiting by this experience, the British completed, in 1918, a 
300-ft flight deck on the "Furious,” with no obstructions to ham- 
per flight operations. In July of that year this ship made the first 
carrier raid in naval history by approaching to within 80 mi. of the 
German Zeppelin base at Tondern, from which point six Camels 
were launched in a foray which resulted in the destruction of the 
Zeppelins L54 and L60. With the Armistice, Britain announced 
the first flush deck carrier, “Argus,” which featured a temporary 
“island” from which ship control and flight operations were di- 
rected, and the aircraft carrier as a type was established. 

The first United States carrier, which began operations in 1922 
was the “Langley,” converted from the collier “Jupiter.” (Long 
known as the “Covered Wagon,” this ship was later converted to a 
seaplane tender which the Japanese sank off Java in 1942.) Five 
years later, the 33,000-ton giants “Lexington” and “Saratoga,” 
built on battle cruiser hulls scrapped by the Washington naval 
treaty, joined the fleet, and in 1934, with the commissioning of the 
“Ranger,” the U.S. navy had its first carrier built as such from the 
keel up. In the next 15 years more than 150 carriers of all types 
were built, either for use by the U.S. navy or for transfer to other 
nations. 

Carrier Aviation.— -Fleet employment of aircraft carriers 
covers two uses: as a fast striking force, and as an escort force. 
As the two terms imply, the functions are widely different and are 
usually performed by different classes of carriers. 

The fast carriers, used both for offensive and defensive opera- 
tions, observations of enemy fleet movements and shipping, and 
strikes against beach head targets, are primarily an offensive 
weapon. Built to provide mobility and flexibility of operation 
combined with strong aerial power and heavy defensive armament, 
the fast carriers are able to take aerial control of great sea areas 
and to harass and destroy enemy forces which may threaten 
friendly combatant fleets, merchant shipping or amphibious opera- 
tions. 

Fast carriers in 1950 were of two types, one carrying about 100 
planes and the smaller, but equally fast, 33-plane ship. Fighter, 
dive bomber and torpedo bomber squadrons were organized in 
carrier air groups, whose operations were highly co-ordinated. 
Specialized groups consisting of night fighters and high-speed 
photo reconnaissance planes were also carried by fast carriers. 

Wartime operation of such ships involved the task group of 
three to five carriers, supported by several battleships and cruisers 
and several divisions of destroyers, under one command. The 
fast carrier task force, such as task force 58 was composed of 
from two to five task groups. The striking power of such a force 
is illustrated by the fact that the first air assault on the Philippines 
in Sept. 1944 included 730 carrier planes, the task force which 
supported the Leyte landings a month later carried 1,060 planes 
and when task force 58 raided the Japanese home islands in Feb. 
1945 the component carriers were able to put 1,220 planes in 
the air. 

Escort carriers are slower, smaller ships, carrying about 30 
planes, including fighters and torpedo bombers. The escort 
carriers, when organized as a force, provided air and anti-submarine 
defense for invasion convoys and beach head areas, and furnished 
aerial support for invasion troops until such time as conditions 
permitted the employment of land-based planes. Usually four to 
seven such carriers, with about twice as many escorting destroyers 
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were assigned to support amphibious operations, but these^ carrier* 
did operate individually in certain phases of anti-submarine war- 
fare and escort duties. 

Tactical Effectiveness of Carriers. — Any discussion of the 
value of the carrier in fleet operations must be based on the 
assumption that the term earner includes such a ship with her 
aircraft embarked in fighting readiness. The first step m winning 
control of the sea is to take control of the air above it, and the 
carrier’s high mobility permits it to be quickly placed in the area 
where air control is desired, while its offensive power, figured m 
aircraft, enables it to take control of the air in the face of the 
most persistent and continued resistance. 

An early example of the value of air control was the German 
loss of the “Bismarck” in 1941, when the presence of H M S 
“Victorious” and “Ark Royal” allowed the British to put up 
sufficient planes to slow her to the point where battleships could 
close in for the kill. Later, in Dec. 1941? through lack of aerial 
control, Britain lost the “Prince of Wales” and “Repulse” to 
Japanese aircraft in the South China sea in an engagement lasting 
only two hours. Again, although this action took place in the 
straits of Dover within range of hundreds of R A.F. land-based 
planes, Britain lost an opportunity to sink the German “Gneise- 
nau,” “Scharnhorst” and “Prinz Eugen” because the Germans 
maintained aerial control of the immediate area with a heavy 
cover of fighters. 

A special factor in control of the air is the ability to exercise 
control at all times, as was learned by the United States in 1943 


Aircraft Carrier Losses tn World War II — All Nations 


Name 

Ton- 

Date 

Place 

Cause 


nage 





United 

States 





Fire — sunk by U S. 

Lexington 

33,000 

May 

8, 1912 

Coral sea 

York town 

19,000 

June 

7 , 194 2 

Midway 

Submarine torpedoes 

Wasp 

14,700 

Sept 

15, 1942 

Solomons 

Submarine torpedoes 

Hornet 

IQ, 800 

Oct 

26, 1942 

Santa Cruz I 

Fire— sunk by U S 

Liscome Bay 

6,710 

Nov 

24, 194 - 

Tarawa I 

Submarine torpedoes 

Block Island 

6,730 

May 

29 , 191 1 

Atlantic 0 

Submarine torpedoes 

Princeton 

11,000 

Oct 

24, 1914 

Leyte gulf 

Damaged bv Japanese 





$hore-ba< eri aircraft — 
sunk by U S 


Saint Lo 

6,730 

Oct 

25 , 10 tl 

Leyte gulf 

1 • , *- J. 

Gambier Bay 

6,730 

Oct 

25, 1944 

Leyte gulf 

>.i 1 ay surface 

Ommaney 

Bay 

Bismarck 

Sea 





ships 

6,730 

Jan. 

4 , 1945 

Lingayen gulf 

Japanese aircraft 

6,730 

Feb. 

21, 1945 

Iwo Jiraa 

Japanese carer aft 

Great 

Britain 






Courageous 

22,500 

Sept 

17, 1030 

Atlantic 0 

Submarine torpedoes 

Glorious 

22,500 

June 

8, 1940 

0“ N-v : - 

Surface action 

Ark Royal 

22,000 

Nov. 

14, 1941 


Submarine torpedoes 

Audacity 

5,537 

10,850 

Dec 

21, I94I 

\ , 

Submarine torpedoes 

Hermes 

April 

0, 1942 


Japanese aircraft 

Eagle 

22,600 

Aug 

II, 1942 

\ IT- ,1 

S” >■< . .• ' 1 

Avenger 

12,000 

Nov. 

7 5 , 1042 

Gibraltar 

N-'’ .r* 1 u ■ 1. 

Dasher 

12,000 

March 27, 1943 

Firth of Clvde 

1 'Cl r 1 1 C '1 

Nabob 

13,785 

Aug 

22, 194 { 

North Cape 

S >■ 1 -r 1 , 

Thane 

13,735 

Jan 

15, 10t5 

The Clyde 


Japan 

Shoho 

12,000 

May 

7 , 1942 

Coral sea j 

U S rarrer n! men 

Hiryu . 

17,500 

June 

4, 1942 

Midway i 

U.S 

Akagi 

36,000 

June 

4 , 1042 

Midway 

US C' ,r r.r„ r p nr* 

Kaga . 

35,000 

June 

4, 19 42 

Midway 

U S t 1— i' •, . r. 

Soryu . 

17,500 | 

June 

4 , 1942 

Midway 

US f .t i : la' 1 ' j d „ V 






m ernes 

Ryujo . 

8,500 

Aug 

24, 1942 

Solomons 

U ^ ci r.o- p l- 

Chuyo 

20,000 

Dec. 

4 , 1943 

Off Honshu 

U S submarine torpedoes 
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when the Japanese began to stress night torpedo attacks.. The 
U.S. navy equipped carrier-type Hellcats and Corsairs with instru- 
ments for night fighting, and was conducting effective night- 
fighting operations from all carriers before the army land-based 
Black Widow night fighter reached the theatre. Night-fighting 
Hellcats alone accounted for 163 enemy planes with only three 
losses. 

Possibly the best indication of the tactical effectiveness of 
carriers lies in the figures on Japanese shipping losses prepared by 
the Joint Army-Navy Assessment committee, on the basis of 
official Japanese documents. These figures, covering the entire 
period of hostilities, and compiled for all Japanese naval vessels 
and merchant ships of more than 500 tons, reveal that U.S. forces 
sank a total of 2,728 ships with a tonnage of 9,736,068. More 
than half the total was accounted for by U.S. submarines, but of 
the remainder, 520 ships displacing 2,101,477 tons were sunk by 
carrier aircraft. In addition, carrier aircraft in combination with 
other planes or vessels sank another 35 ships totalling 210,085 tons. 

Carrier War in the Pacific. — Hostilities between the United 
States and Japan commenced with a well-planned and -executed 
Japanese carrier raid on Pearl Harbor the morning of Dec. 7, 1941, 
resulting in the complete loss of two U.S. battleships and im- 
mobilization of others for many months. Emphasis on carrier 
warfare was indicated by the fact that attacking Japanese pilots 
expected to find two U.S. aircraft carriers in the harbour and 
consequently pressed home a fierce attack on other ships which 
were in the usual carrier berths. 

The next phase of the carrier war wr ** the February to April 
series of diversionary raids by fast U.S. carriers in the Gilbert and 
Marshall Islands, Wake Island, Marcus Island and New Guinea, 
plus the famous Tokyo raid by Gen. James Doolittle leading a 
group of planes flown off the “Hornet.” This phase was followed 
by the Coral sea battle which occupies a unique place in naval 
history in that it was the world’s first major naval engagement in 
which opposing ships did not exchange a single shot. 

In June 1942, U.S. and Japanese forces again met in the battle 
of Midway. While the United States lost one carrier, Japan lost 
four; this marked the first Japanese naval defeat in 350 years, 
ended its offensive action in the Pacific, and so reduced Japanese 
aerial power that its carriers were not again encountered in num- 
bers for almost a year. During that time, U.S. carriers, in in- 
creasing numbers, continued strikes against enemy island bases, 
ending the year of 1943 with an 11-ship strike against the Gilbert 
and Marshall Islands. 

Increased carrier warfare in 1944 resulted in 4 U.S. carriers 
being lost against 12 Japanese carriers sunk, and reached a cul- 
mination in the October battle of Leyte gulf, when U.S. carrier 
planes alone sank 4 Japanese carriers, 1 battleship, 2 light cruisers 
and 5 destroyers, besides assisting in the destruction of many 
others. At this point, the Japanese navy ceased to exist as a 
fighting force and control of the air passed to the United States. 

Until the war ended, fast carrier striking forces ranged the 
western Pacific at will; in January they raided Formosa, Luzon, 
French Indo-China, Hong Kong, Canton, Okinawa and the Ryu- 
kyus; Tokyo was hit in February, the Inland sea in March and the 
China sea in April. Raids on the empire continued until the war 
was officially ended. In 44 months of carrier warfare, the 
United States lost 138,000 tons of carriers against 483,000 tons 
for Japan; for 451 carrier planes lost in air-to-air combat there 
were destroyed 6,444 Japanese planes in air combat plus 5,824 
more destroyed on the ground. 

Postwar Carrier Disposition and Employment. — -With the 
cessation of hostilities in 1945, the immense carrier fleet of the 
U S. navy was no longer required, and approximately 75 carriers 
were placed in reserve in the “mothball fleets.” This involved 
maintaining. the ships in a state of preservation such that they 
might be quickly placed in operation again when needed Others, 
particularly those converted to naval use from merchant ship 
huiis, ■were sold as being in excess of naval needs, and some of 
ihest .iSJin were converted for various commercial purposes. 

Of t he carriers in active service with the fleet, some were under- 
going extensive modifications to fit them for use with heavier and 
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larger planes in use, such as the Douglas Skyraider, with a wing- 
spread of 50 ft. and weight of more than 10 tons, and the Martin 
Mauler, of similar size but weighing more than 12 tons loaded.. 

While continuing the tactical development of carrier aviation, 
carriers in commission also served as a testing ground for evalu- 
ation of new types of planes, and as a means of keeping in training 
the thousands of naval reserve flight personnel 

Postwar carrier operations also stressed the employment of 
carriers in “hunter-killer teams,” an exclusive development of 
anti-submarine warfare, in which several destroyers act as the 
hunter of a submarine while the carrier planes perform the 
actual kill. 

Carrier Description. — Since an aircraft carrier’s one purpose 
is to carry planes, the landing platform, or flight deck, is the most 
outstanding feature of the ship. Varying in width from more 
than 60 to more than 100 ft., and in length from 500 ft. to almost 
900 ft., it provides a miniature airport on which planes land, are 
fueled and armed, and take off A series of steel cables extend 
athwartships over the after portion; these are lifted mechanically 
when a plane lands, and as a hook dropped from the plane’s tail 
engages one of the arresting cables, hydraulic brake drums on 
either end deccelerate the plane to a stop. In take-off, planes taxi 
off the forward end of the deck until airborne, although catapults 
built flush in the deck can be used when necessary, and jet-assisted 
take-offs were used for particularly heavy planes, such as the 
Martin Mariners flown off a carrier in Operation “High jump” in 
Antarctica in 1947. 

One or more elevators carry planes to and from the hangar 
deck, an open space almost as wide and long as the flight deck, 
where planes are parked when not immediately needed. As many 
as 200 planes can be carried in hangar and flight deck stowage by 
large carriers in “ferry” service. In the great hangar deck space, 
crews load bombs, torpedoes and ammunition, and gasoline into 
the planes, and perform overhaul and repair work as required. 
The hangar deck is, essentially, the true upper deck surface of the 
ship; beneath it are the living quarters, shops, storerooms, and 
engineering spaces common to all ships. Many carriers are, under 
the skin, sisters to various other types of ships; the “Independ- 
ence” class carriers were built on the hulls of “Cleveland” class 
cruisers; the “Sangamon” class carriers were converted from oil 
tankers, and the “Bogue” class carriers were converted from 
maritime commission C3 hulls. 

In order to attain their high speed, carriers are built with little 
or no armour, sacrificing such equivalent weight for the flight 
deck and an immense load of gasoline, bombs, torpedoes, fuel oil, 
spare parts and the stores and provisions with which to maintain 
as many as 3,000 men for an extended period. Some protection is 
offered by 5-in. guns and the many smaller automatic guns, but 
the carrier’s chief defense is her speed and the firepower of such 
of her own planes as can be employed in defensive operations. 

The vital nerve centres of a carrier are centred in the island, 
the only part of the superstructure extending above the flight 
deck. Here the ship is controlled and operated, and here all 
flight operations are handled. The island is located on the right- 
hand side of the flight deck in all aircraft carriers, except for the 
Japanese “Kaiyo” and “Hosyo,” which were built without islands. 
Due to the din of dozens of motors connected with any flight 
operation, spoken conversation is practically impossible, and 
various hand signals are used by plane crews and plane handlers, 
although orders from the island can be given to the flight deck 
with a. “bull horn,” an electrical amplifier capable of magnifying 
the voice hundreds of times. To eliminate confusion among the 
many men working on the flight deck during operations, the men 
in each “gang” performing a specific task wear jerseys of a dis- 
tinctive colour. 

The actual landing of the planes aboard the carrier is under the 
control of one officer stationed at the after end of the flight deck. 
Highly experienced in the operation of carrier aircraft, he watches 
the approach of each plane, indicating to the pilot through a 
series of hand signals the proper moves to make in bringing the 
plane in to a landing. At any time the landing officer judges the 
approach unsafe, he waves the plane off and the pilot withdraws 
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Into the landing circle of oilier planes to await Ms turn to come 
in for another landing 

Types of Carrier Planes.— Carrier planes in 1950 were of 
three major hoe- lighters, dive bombers, and torpedo planes 
Fighter planes, designed for combat with enemy aircraft, were 
armed with machine gum and rockets; these with bombs, were 
also used against ships and land targets. Wartime carrier fighters 
were either Cor>airq Wildcats or Hellcats; types employed later 
included the jet-engined Cutlass and Sky Knight. 

Dive bombers, as the name implies, dropped their bombs at 
the end of a dive, from extremely low levels, thus obtaining great 
accuracy. Such attacks were usually made in co-ordination with 
fighters and torpedo bombers as a triple threat offense. The 
early World War II dive bomber was the Douglas Dauntless, 
followed by the Curtis Helldivers. Torpedo bombers were Doug- 
las Devastators and later, Grumman Avengers, carrying either a 
torpedo, a ton of bombs, depth charges or mines. Postwar planes 
of this class, classified as “attack planes,’ 5 included the Douglas 
Skyraider and Martin xMauler. The twin-engined Lockheed Nep- 
tune patrol plane was also being modified for carrier operations. 

(A. S. L.) 

AIRD, SIR JOHN, ist Bart. (1833-1911), British engi- 
neer, was bom in London Dec. 3, 1833, the only child of John 
Aird, contractor for gas and water plants. He joined his father’s 
business at iS, and was entrusted with the removal of the Crys- 
tal Palace buildings from Hyde Park and their re-erection at 
Sydenham. 

He took part in many enterprises, such as the Hampton and 
Staines reservoirs, the waterworks of Amsterdam, Copenhagen, 
Moscow, Bahia, Para, Calcutta, Simla and Berlin, and later (in 
the joint firm of Lucas and Aird, afterward John Aird and Co.) 
St. John’s Wood railway, Hull and Barnsley railway and docks, 
the W. Highland railway and the great Aswan dam across the Nile. 
He represented N. Paddington in parliament as a Unionist from 
1887 to 1905, and was its first mayor in 1900. In 1901 he was 
created a baronet. He made a fine collection of pictures by 
British painters, the illustrated catalogue to which was printed in 
1SS4. He died at Beaconsfield, Bucks., Jan. 6, 1911. 

AIRD, TEC BIAS ( i S o 2-76), Scottish poet, and journalist, 
was born at Bowden, Roxburghshire, on Aug. 28, 1802, and died 
at Dumfries on April 25, 1876. He was educated at Edinburgh 
university, where he made the acquaintance of Thomas Carlyle 
and James Hogg, and he decided to devote himself to literary 
work. He published Martzoufle, a Tragedy , with other Poems 
(1826), a volume of essays and a long narrative poem in several 
cantos, The Captive of Fez (1830). 

For a year he edited the Edinburgh Weekly Journal , and for 
28 years the Dumfriesshire and Galloway Herald . In 1848 he 
published a collected edition of his poems, which met with much 
favour. Carlyle said that he found in them “a healthy breath as 
of mountain breezes.” Among Aird’s other friends were Thomas 
de Quincey, John Gibson Lockhart, Arthur Penrhyn Stanley 
(afterwards dean of Westminster) and William Motherwell. 

See a “Life” by J. Wallace prefixed to the 5th edition (1848) of his 
Poems. 

AIRDRIE, a large burgh of Lanarkshire, Scotland. Pop. (est. 
1938) 28,134. Area, 3.23 sq.mi. It is n mi. E. of Glasgow by 
the Scottish region railway, and connects with Glasgow by the 
Monkland canal, as well as by the Scottish region railway via 
Coatbridge and Whifflet. The canal (constructed 1761-90) con- 
nects with the Forth and Clyde canal near Maryhill. Airdrie was 
a market town in 1695; its later prosperity was due to coal and 
iron beds. Industries are boilermaking, sanitary engineering, iron 
and brass founding, general engineering, railway carmaking and 
cotton manufacturing. 

The burgh was the first town in Scotland to adopt the Free 
Library act. Airdrie unites with Coatbridge in sending one mem- 
ber to parliament. The parish of New Monkland, in v r hich Airdrie 
lies, was formed (with Old Monkland) in 1640 out of the barony 
of Monkland, land granted by Malcolm IV to the monks of 
Newbattle. 

AIRE, a town of north France, on the Lys, in the department 


of Pas-de-Calais, 12 mi. S.S.E. of St. Omer by rail Pop. ( T 94^ 
5,194. The town lies in a low and marshy situation at the junc- 
tion of three canals. In the middle ages Aire belonged to the 
counts of Flanders, and a charter (11S8) is still extant. It v\as 
given to France by the Peace of Utrecht (1713). 

The church of St Pierre (15th and 16th centuries) shows thiee 
stages of Gothic architecture. The hotel-de-ville is iSth century, 
Aire has considerable trade in agricultural produce .In Woild 
War I it was one of the headquarters of the British army 


(1917-18). 

AIRE, a town of southwest France, in the department oi 
Landes, on the Adour, 22 mi S E of Mont-de-Marsan on the rail- 
way between Morcenx and Tarbes. Pop. (1946) 2,974 . Aire 
(Atura, Vicus lain) was the residence of the kings of the V isigoths. 
one of whom, Alaric II (q v ), there drew up his famous code 
It is the seat of a bishopric dating from the 5th century,. and 
has a cathedral of the 12th century and an episcopal palace of the 
nth, 17th and iSth centuries. Both have undergone frequent 
restoration. They are surpassed in interest by the church of St 
Quitterie in Mas d’Aire, the suburb southwest of the town The 
latter is a brick building of the 13th and 14th centuries, with a 
choir in the Romanesque style, and a fine western portal which 
became much disfigured. The crypt contains several Gallo- 
Roman tombs and the sarcophagus (5th century) of St. Quitterie 
AIR ENGINE, The practical drawbacks to employing air 
as the expanding substance of a heat engine are so great that its 
use has been very limited. Such attempts as have been made to 

design air engines on a large scale 
have been practical failures, and 



are now interesting only as steps 
in the historical development ot 
applied thermodynamics. In the 
form of domestic motors, air en- 
gines had some application, prior 
to the development of the inter- 
nal combustion engine and the 
extended use of electricity. The 
type survives in a few motors of 
very small power. One of the 
chief practical objections to air 
engines is the great bulk of the 
working substance in relation to 
the amount of heat that is uti- 
lized in the working of the engine. 
Another is the difficulty of get- 


FlG 1. — STIRLING’S AIR ENGINE 

The working parts shown are: 

A. Externally D. Displacer 

fired heat- E. Regenerator 

ing vessel F. Connecting 

J. Working cyl- flange to an- 

inder other heat- 

C. Cooling pipes ing vessel 


ting heat into the working air 
through the walls of the contain- 
ing vessel. 

Air takes up heat from such a 
surface with much less readmes 
than does water. The waste of 
heat in the chimney gases is ac- 


cordingly greater; and further, the metallic shell is liable to be 


quickly burned away as a result of its contact at a high tempera- 


ture with free oxygen. The temperature of the shell is much 


higher than that of a steam boiler, for in order to secure that the 


working air will take up a fair amount of heat, the upper limit to 
which its temperature is raised greatly exceeds that of even high- 


pressure steam. 


A form of air engine invented in 1827 by the Rev. R. Stirling 
is of special interest as embodying the earliest application of wha 1 
is known as the “regenerative” principle, namely, the principle 
that heat may be deposited by a substance at one stage of its 
action and taken up again at another stage with but little loss, 
and with a great resulting change in the temperature of the sub- 
stance at each of the two stages in the operation. 

The principle has since found wide application in metallurgical 
and other operations. In any heat engine it is essential that the 
working substance should be at a high temperature while it is 
taking in heat, and at a relatively low temperature while it is 
rejecting heat. 

An attempt to develop a powerful air engine was made in the 
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merit of the atomic bomb, with its infinitely great destructive 
power as compared with ordinary high explosive, was likely to 
have the effect of cutting down both the number and size of 
bombers employed. 

It might well be that the air forces which had been developed 
from the flimsy reconnaissance machines of 1914 to the jet 
fighters and superheavy bombers were already obsolescent a few 
years after World War II, and that the next air weapons might 
be pilotless craft controlled from the ground and carrying destruc- 
tive loads more powerful than anything yet envisaged. In that 
e\ eni, the whole theory and practice of warfare might change 
once again. (D. Cr.) 

UNITED STATES 

When the United States entered World War I, little had been 
done toward giving the aviation section of the army’s signal corps 
either adequate equipment or trained personnel, and its record of 
participation in the punitive expedition into Mexico (in its only 
previous combat operation) was one of dismal failure. In 1917 
congress authorized an increase in personnel and appropriated 
$640,000,000 for procurement of aircraft and for the support of 
the augmented aviation section, which now expanded rapidly from 
a personnel strength of 13 1 officers (of whom 78 were pilots) and 
1,120 enlisted men in 7 squadrons (in April 1917) to 20,000 
officers, 600 cadets and 164,000 men in 7 squadrons (in Nov. 
1918). Aviation served successfully as the “eyes of the armies” 
as hostilities deteriorated into the long stalemate of trench war- 
fare. A force of 1,481 planes — U.S., British and French — under 
the command of Col. William L. (“Billy”) Mitchell took part in 
the St Mihiel offensive of Sept. 191S, without producing decisive 
action. But World War I gave early training to future air leaders, 
revealed the potentialities of aviation for strategic as well as 
tactical reconnaissance, hastened the technical developments of 
aeronautics and pointed the way to the future use of air power in 
strategic bombardment. 

> The Army Reorganization act of 1920 established the renamed 
air sendee as a separate and co-ordinate arm of the army with 
an authorized strength of 1,516 officers and 16,000 enlisted men. 
The air sendee now concentrated on the progressive development 
and improvement of planes and motors built according to new 
and better designs. Experiments were made with the use of 
dirigibles, but they did not prove successful. Notable early 
records for distance, speed and endurance were achieved 

The Air Corps act of 1926 gave the air service a new name, and 
by provisions affecting personnel and procurement sought “to 
provide more effectively for the national defense by increasing 
the efficiency of the Air Corps.” On June 20, 1941, the army 
air forces was established and — particularly as a result of reorgani- 
zation announced March 2, 1942— -achieved de facto autonomy, 
absorbing for J! :.uv o-es the army air corps. 

World War II * .,v :r vh\ *■ T/mjui of the use and the maturing 
of the strategic concept of air power. Tactical air power co-oper- 
the ,rvy mm the navy to win victories in the invasion of 
North Africa in Nov. 1942, as it was to do later in the invasion 
of Normandy In the summer of 1944* But independent action of 
the AAF. {in co-operation with the R.A.F.) in long-range, stra- 
tegic bombardment (chiefly by B-17S) did much to destroy and 
dislocate the German military, industrial and economic system 
and to undermine the morale of the German people to the point 
r ’ ’ '[ r ' T n y arme d resistance was fatally weakened. 

Particularly notable was the destruction of the German fighter de- 
vn-e, beidnnlng in July 1943 ^ culminating in the “Big Week” 
of !eb. 20. 1944, when six days of perfect flying weather permitted 
l ma on me v.cf'.y-dn^.t i.^\i German air-frame 

y r^anP. Toe Germ .r aircraft industry 
never.iuily recovered from the blow, and the Allies controlled 
the air over Europe during the remaining 14 months of the 
war, 

fh Pacific the A A.F. won its initial victories in the China- 
y r '; substantial protection against Japa- 

: v 1 - cts- ij : the Japanese shipping and railways, 
li 1 on, sported men and supplies mr all U S. forces, and in its 


flight from bases in India over the “Hump” of the Himalaya 
to China performed a logistic air feat previously unparalleled, 
that kept China in the war. Co-operating with navy and marine 
air forces, it assured air superiority in the push toward Okinawa, 
and finally, when B-29S dropped single atomic bombs on Hiro- 
shima and Nagasaki on Aug. 6 and 9, 1945, it deepened the con- 
viction of the Japanese people that surrender was inevitable. 

After the surrender of Japan the AA.F. shrank rapidly from 
its wartime peak of 2,400,000 men and officers and 80,000 planes 
to a low point of 303,614 military personnel in May 1947. Hasty 
demobilization weakened the training facilities of the air force 
and reduced the force to such a low state in operational efficiency 
that there was deep concern for its capabilities. Anticipating the 
eventual enactment of legislation to establish an autonomous air 
force within a unified defense establishment and taking heed of 
lessons learned during the war, the air force reorganized its struc- 
ture into functional commands to replace the previous organiza- 
tion based on geographical or area responsibility, or on the type 
of aircraft employed, and reorganized its headquarters function- 
ally as well. The command structure that became effective 
June ix, 1946, was retained when autonomy was achieved, and 
the United States air force came into existence Sept. 18, 1947. 

Of the three military services, the air force at mid-century had 
primary interest in operations in the air and had the responsibility, 
assigned by the joint chiefs of staff, of being organized, trained 
and equipped for prompt and sustained combat operations. There 
were two combat commands, eight supporting commands (which 
for the most part performed functions implicit in their names) 
and five commands overseas. The continental air command 
combined the former air defense command and tactical air com- 
mand into a continental defense command, while the strategic 
air command trained primarily for long-range operations in any 
part of the world at any time, either independently or in co- 
operation with land and naval forces. The air materiel command, 
the air proving ground and the air training command lent direct 
support, while the Air university provided the training of staff and 
command officers. The military air transport service, a joint 
operation with the navy for which the air force had responsibility, 
provided air transportation for personnel and cargo of all agencies 
of the department of defense. The air force special weapons 
command was responsible for the service and development testing, 
within the field of air force interest and responsibility, of equip- 
ment and techniques relating to atomic energy. The research and 
development command (established Jan. 1950) had supervision 
of all U.S.A.F. field activities supporting research and develop- 
ment. The headquarters command supported the air staff. 

The Alaskan air command and the Caribbean air command re- 
mained essential to hemispheric defense. The United States air 
forces in Europe and the far east air forces had occupational 
duties. . The 3rd air division, raised to command status in Jan. 
1949 with headquarters in England, supported air force activities 
overseas. 

The necessity of performing the air lift supply of about 2,250,- 

000 people in Berlin from jure 26. 1948, to Sept. 30, 1949, proved 
a diversion from the air force’s main task of rebuilding operational 
effectiveness, but provided opportunities that in the end con- 
tributed notably to the development of techniques and to the re- 
finement of the total operational activity. In the “Good Friday” 
lift of mid-April 1949, 12,941 tons of food, clothing, fuel and other 
supplies were flown in to the beleaguered city in 24 hr. Almost 
2 500,000 tons of supplies were carried in the 1 5 months of air 
hft m an unexcelled air logistics feat. 

The attention to research and development which had charac- 
terized U.S. military aviation from its inception in 1907 was 
considerably increased after World War II and led to the rapid 
development of jet and rocket air power; to development of the 
long-range intercontinental bomber, the B-36; to establishment 

01 records xor long-range, high altitude and speed flights; and to 
n r experiments with guided missiles, which had been only 
slightly developed at the dose of World War II. Particularly 
significant as pointing the way to future experiments and develop- 
ments, and use of air power, were the many flights of the X-i 
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research, aircraft after Oct. 1947 at a speed hundreds of miles in 
excess of the speed of sound (760 mi per hour at sea level) and 
the flights of a C-54 transport aircraft across the Atlantic, under 
the control of a mechanical automatic “pilot,” in the fall of 1947. 

AIR GAS: see Gasoline Pressure Appliances. 

AIR GUN, a gun in which the force employed to propel the 
bullet is the elasticity of compressed atmospheric air. It has 
attached to it, or constructed in it, a reservoir of compressed air, 
a portion of which, liberated into the space behind the bullet when 
the trigger is pulled, propels the bullet from the barrel by its ex- 
pansion. The common forms of air gun, which are merely toys, 
are charged by compressing a spiral spring, one end of which forms 
a piston working in a cylinder; when released by a pull on the trig- 
ger, this spring expands, and the air forces out the bullet. 

AIR HOIST. In factories and other places where a supply 
of compressed air is available, its use for operating lifting tackle 

is much favoured, because of the 
cleanliness, absence of noise and 
ease of connection with flexible 
hose. The direct hoist, raising 
a load 4 or 5 ft., and dealing with 
from 100 to 7,000 lb in different 
sizes, is the simplest. It com- 
prises a cylinder, a piston, a rod 
attached thereto and carrying the 
lifting hook at the bottom and 
an operating valve, controlled by 
pendant chains. An eyebolt at 
the top affords means of suspen- 
sion to a fixed beam, or a swinging 
jib, or to a trolley running on a 
girder, either stationary or form- 
ing part of a jib or travelling 
crane. 

The hoist shown in the dia- 
gram is controlled by balanced 
pressure. The full air pressure 
of 100 lb. per square inch is 
maintained at the underside of 
the piston throughout all the op- 
erations of lifting, lowering and 
remaining stationary. For lift- 
ing, the attendant manipulates 
the valve so that air leaks off the 
fop piston. 

Another way rf rnnV-r air 
power is to use . - A' ' ulley 

block to which is : . * . .v 'mall 
pneumatic motor, the cylinders 
of which actuate connecting rods 
and so drive a crankshaft, this 
being geared to the rope drum in 
order to gain power. Loads up 
to ten tons can be lifted in this 
way. 

For colliery service, another 
class of air hoist is built, a winch 
or haulage engine, the rope drum being driven through gears from 
a pneumatic motor. This is essential in circumstances where 
compressed air is the power supply in use. 
can be run either with air or steam. 



Working parts of an air hoist 
The hoist is suspended from the eye 
at the top and the load is slung on 
the hook. The piston is shown at the 
top of the chamber, it having been 
forced upward to the full length of its 
stroke by the pressure of the air from 
below 


Some of the engines 


AIR LAW: see Aerial Law. 

AIR LIFT, a system of lifting liquids by compressed air 
without a pump. For artesian wells the method consists in 
carrying down a smaller air pipe either within the water delivery 
pipe or alongside it and connecting an air compressor. ^ The com- 
pressed air forms with the water a mixture of lower specific gravity 
than the surrounding water in the well or bore hole, with the 
result that the mixture of air and water in the tube is forced by 
the weight of the surrounding water to the point of discharge 
(see figure). When the supply* flowing into a well is not enough 
to give constant delivery, waste of energy may be avoided by a 


governor. Some air Efts yield as many as 285,000 gal. per hour 
per well. The Shone ejector, another form of air Eft, is used for 
raising sewage and other liquids automatically from one or any 
number of points, and forcing to any spot desired. The differ- 
ence between this and the well 
Eft just described is that the 
Equid gravitates into a bell- 
shaped casting through an inlet 
pipe and rises until the vessel is 
nearly full. Then the air trapped 
at the top becomes shghtly com- 
pressed and acts on a metal cup 
that lifts a valve and admits a 
supply of compressed air into the 
vessel. This drives the sewage 
out through an outlet pipe to 
reach a higher level or any dis- 
tance away ; a fresh supply enters 
throuF n w hich has 

been ' ■ . . / ' - : during 

the discharge, and the cycle com- 
mences again. 

AIR LIFT (BERLIN). 
On June 26, 1948, an intensive 
air cargo operation was launched 
by the United States and Great 
Britain to offset a soviet land 
blockade of Berlin from west- 
ern Europe. The blockade was 
aimed at wresting the western 
(U.S., British, French) sectors 
The operation of an air lift 0 f Berlin from the control of the 

three western powers. It lasted 
1 0-2' months, to May 12, 1949* 
with a. tapering off period ended 
Sept. 30. During the total pe- 
riod, the 2,500,000 inhabitants of 
the western sectors were supphed with 2,323,738 tons of food, coal, 
machinery and other necessities (1,783,826 tons by U.S. planes, 
538,416 by British), at a cost, to May 12, of $170,000,000. The 
air Eft was discontinued after the U.S.S.R. agreed to reopen land 
and rail communications to the city. 

AIR LOCK, a steel-plated chamber provided in a tunnelEng 
shield or a caisson (q.v.), to prevent the escape of compressed 
air during the passage of workers. The pressure in the caisson 
may be 25 to 30 lb. per square inch, though higher pressures have 
been used. A steel door at each exit of the lock provides for the 



The diagram shows water being forced 
up from a well by compressed air. 
Although chiefly supplied to wells and 
for lifting sewage, the method can be 
also used for moving acids, sludges, 
slimes and heavier liquids 



The use of air locks in connection with a bridge caisson 

The usual air pressure in caissons is 25 to 30 lb. per square inch, and steel 
locks are provided for each shaft. Excavated material is raised by power and, 
at great depths, cages are used to bring workers to the surface. Under the 
high pressure, work becomes laborious, and every effort is made to minimize 
the worker’s fatigue 
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safe passage of men or material, one being opened while the other 
is shut. There will be sewrai locks in a tunnel shield and in 
some big caissons The diagram indicates the shape of a caisson, 
sunk to make the foundation lor a bodge pier, two shafts for ma- 
terial and one for men being fitted The shaft down which 
concrete is shot has its airlock placed lower than those of the 
other shafts, because the concrete mixer happens to be located 
on the lower platform. 

Air lock also means the trapping of air in a bend; eg, of a 
water or gasoline supply, ^ “rpi~g the flow 
AIR LOG or AIR DISTANCE RECORDER, an in- 
strument which measures the distance flown by an aeioplane rela- 
tive to the air. It consists of two units : a transmitter, which is in- 
stalled on a wing strut or in some other position on the aircraft 
where it receives undisturbed air, and an indicator, which is 
mounted on the instrument board. The transmission may be 
either pneumatic or electric. 

The transmitter comprises an impeller or windmill, which re- 
volves as the aircraft moves through the air, the number of 
revolutions being proportional to the air distance travelled. The 
motion of the impeller is reduced by gearing to actuate a valve 
or contact at a predetermined unit of distance, the resulting im- 
pulse of air or electric current operating a ratchet in the indicator. 
The latter unit is simply a counter. By properly relating the pitch 
of the impeller blades and the gearing, the instrument will record 
any unit of distance, such as geographic miles, nautical miles or 
kilometres. The instrument is rendered inoperative below a 
predetermined minimum speed, in the pneumatic type by relating 
the air pressure to the speed in such a way that operating pressure 
is not available below the minimum speed, and in the electric 
type by using a centrifugally controlled switch. This protection 
is necessary to prevent the operation of the air log by the wind, 
while the aircraft is on the ground. (C. H. C ) 

AIR MASS* (a) in physical meteorology, the term for unit of 
mass of the atmosphere passed through by the sun’s rays in 
reaching from outside the atmosphere to the earth’s surface. Air 
mass of value i is defined as the amount of air passed through 
by the veitical rays when the sun is in the zenith Then for lesser 
elevations of the sun above the horizon, the air mass m is nearly 
propnrtMuJ to the secant of the sun’s zenith distance, and may 
be described as the equivalent number of atmospheres of air 
mass i which the rays would pass through at any given solar 
elevation. 

Tables of m values for various zenith distances are required 
for convenience in calculating the absorption of solar energy by 
the atmosphere. In order to avoid confusion with the expression 
air mass (see below) as used in synoptic meteorology, E. W. 
Woolard and I. F. Hand suggested the word air path for m 

(bl In synoptic meteorology, air mass is the designation for a 
vast body of air in which certain physical properties — -mainly 
those of special value in analysis for weather forecasting purposes 
—wry but slightly in the horizontal. 

The basic properties of air masses which determine character- 
istics of the weather are the vertical distribution of temperature 
and moisture content. These properties determine the actual or 
;i ‘ t *’ 1 - ' * :-!■ bl c.f clouds and precipitation. Two air masses 
of similar horizontal homogeneity and similar average tempera- 
ture and moisture at the ground, may have very different vertical 
distribution of these properties. The practice of air mass analysis 
for weather forecasting therefore require 1 - upper-air soundings to 
determine the vertical distributions, although it is possible to 
infer to some extent the latter from the conditions measured at 
or seen from the ground. 

The origin and per^u-nee of distinctive air masses are explained 
by the ucm: (n that there ire certain large source regions of 
:ne term « surface where conditions are sufficiently uniform so 
that the overlying air can acquire similar characteristics; 
horizontal homogeneity, throughout the * egioi: ; and ( 2 ) that the 
cent Mi < m nbition 01 the Guild’s atmosphere his large-scale 
1 rU'W or le^s steady and permit the travel of the 

air masse- iwi long Ounces without being dispersed into small 
eddy brandies* 


The primary source regions are the polar areas and the sub- 
tropical belts (around io°-3o° latitude). The middle latitudes 
are the scene of interactions between the polar and tropical air 
masses, wdiich intertwine and over- or underrun one another in 
great spiral trajectories that constitute the travelling cyclones and 
anticyclones ( q.v .). . . 

Such interactions produce the major weather variations m 
these latitudes ( see Meteorology). There is a subsidiary class 
of source regions in middle latitudes where the effects of the 
prevailing difference in temperature between ocean and continent 
surfaces tend to transform originally polar or tropical air masses 
passing over them into subtypes with distinctive and important 
characteristics. 

Thus polar (or tropical) maritime and polar (or tropical) con- 
tinental air masses are created, which also may interact in cyclones 
and anticyclones as a result of the large-scale air circulation 
bringing them together. Near the coasts very rapid and striking 
transformations in air mass properties often take place, when for 
example, w r arm continental air moves onto cold ocean waters (in 
summer) or (in winter) cold continental air moves onto w r arm 
ocean waters; although such effects do not reach to very high 
levels in the atmosphere and are usually limited in area, locally 
they may play a dominant role in the weather. 

Small-scale phenomena, such as sea and land breezes, mountain 
and valley breezes, may be considered as the result of contrasting 
local or pseudo air mass source regions 

Although the air mass concept w r as recognized in a general way 
by H W. Dove and others before the middle of the 19th century, 
its practical significance in weather forecasting was first realized 
in 1917 by Norwegian meteorologists hard-pressed for a new tech- 
nique to compensate for their lack of foreign weather reports 
withheld by the neighbouring warring nations. By 1923 it had 
been adopted by the weather services in Belgium and Germany; 
by 1930 in most advanced countries. It greatly improved ac- 
curacy of forecasting, but only for periods up to 24 or 36 hr. in 
advance, and clarified the understanding of many familiar weather 
phenomena. 

The classification and detailed description of air masses are 
found in many modem standard treatises on meteorology ( see 
especially H. C. Willett, Descriptive Meteorology [1944], pp. 
183-224). 

The classifications in use, however, are all based on properties 
important for forecasting temperature, clouds, rain, etc It would 
be possible to make other classifications based on properties 
more important for other problems. This may not be entirely 
necessary, in as much as many phenomena (optical, electrical, 
biological, etc.) are more or less strongly influenced directly or 
indirectly by the same properties on which the existing forecasters’ 
classification scheme is based. 

The development of an air mass climatology has been pro- 
posed. It would entail first a description of the climate which is 
peculiar to each air mass type and then a description of the 
climates of places or regions in terms of the occurrence of the 
various air masses. 

It had not been demonstrated by 1947 whether such a method 
would contribute much new understanding of the climate. In 
general, the usefulness of the air mass concept is limited by the 
lack of absolute homogeneity within and the diffuseness of the 
transitions between the air masses as observed in nature. The 
identification of air masses can not be made rigorously and only 
a qualitative unanimity of opinion about it can be obtained among 
meteorologists. 

The analysis of air masses is to a large degree a matter of 
judgment based on a knowledge of the conservatism of the 
properties with time, season and region of the globe, and of 
the accuracy and representativitv with which the properties can 
be measuied in practice. 

The occurrence of contrasting air masses with relatively sharp 
separations is a phenomenon mainly of the lower layers of the 
atmosphere, for the distinctions between the air masses readily 
identified near the ground are seldom traceable above 15,000 ft 

(R. G. Se.) 



AIRPORT- 

AIRPORT : see Aerodrome. 

AIR PUMP, This appliance was introduced by James Watt 
when he invented the separate condenser for steam 
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Fig. the working principles of Edward’s air pump 
The function of the pump is to extract the water and air from a condenser. 
As the piston descends at high speed the water collected below it 3s driven 
with force up the curved walls and through the ports. On the rise of the 
piston the air is forced out through the delivery-valve with a portion of 
the water 



BV COURTESY OF W H. ALLEN SONS AND CO , LTD , BEDFORD 

FIG. 2. — DIAGRAM SHOWING OPERATION OF AN EJECTOR AIR PUMP 
The type shown is operated by steam jets. The primary steam jet with- 
draws air and vapour from the main condenser and discharges to the sec- 
ondary jet which finally ejects the aerated vapour at about atmospheric 
pressure. The tubes constitute a small condenser which helps to warm the 
condensate ready to go back into the boilers 
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engines, in order to extract a mixture of air, water, and vapour 
from the condenser, so providing the maximum practical, vacuum. 
The air pump may be built as a part of the engine with its piston 
moved to and fro by a rocking lever, or sometimes by an extension 
of the engine piston rod through the back head of the cylinder A 
separate drive by engine or motor makes the air pump an inde- 
pendent unit. An arrangement of valves allows the inrush of air 
and vapour on the suction stroke, and expulsion through other 
valves on the return stroke. 

A simplified pump has a conical-shaped piston or bucket (fig 
i) which dashes at high speed down on to the water collected 
below which it drives upward into the pump barrel above the 
bucket, which has just uncovered the ring of ports The water, 
vapour and air shoot up the barrel and out through the top valve. 

Modern pumps move the air independently of the water. The 
ejector type of air pump is the most popular A steam jet ex- 
tracts the air and vapour from the condenser, which it discharges 
to the second jet, which finally ejects the air against atmospheric 
pressure. The ejector may incorporate a small condenser, an 
arrangement seen in the drawing (fig. 2), consisting of a series 
of small tubes through which water from the condenser (termed 
the “condensate”) is pumped. The primary steam jet sucks in 
air in the direction of the arrow at A, and discharges it along with 
the operating steam into the first condensing compartment. The 
secondary jet withdraws the aerated vapour from the first com- 
partment and sends it with its operating steam into the second 
condensing compartment. The heat remaining in the steam after 
it has done its work is thus transferred to the condensate, so 
acting as a feed-water heater to the latter on its way to the boiler. 
The tire pump is a familiar example of simple reciprocating class, 
though strictly it should be termed an air compressor. ( See also 
Vacuum-Pump.) 

AIR RAIDS, Air raids are efforts to destroy objectives on 
the surface of the earth by means of missiles released from air- 
craft in flight. They are the means of expressing the offensive 
in air warfare. As their name implies, they were initially looked 
upon as a means of harassing an enemy, and no great or decisive 
effect was expected from them However, as bombing aircraft 
became larger and more efficient, the destructive potentiality of 
air raids increased, until great towns were devastated, industry and 
transportation brought to a virtual standstill and the war-making 
capacity of nations fatally undermined by means of bombing 
from the air. 

In World War I, London was the principal objective of the 
German air raids. On their side, the Allied air forces repeatedly 
attacked the industrial centres of the Rhine. The number of air- 
craft employed and the weight of bombs dropped in these opera- 
tions were negligible by the standards of 1944-45. 

In World War II, air raids worked up ill a crescendo from the 
minor affairs of the early months of the static war (though the 
bomb attacks on Poland in Sept. 1939 were an indication for the 
future), through the relatively intense bombing of England by 
the Germans, to the massive Allied attacks on the axis. The end 
came with the V-i and V-2 raids on England and Belgium in 
1944 and 1945 and the two atomic bombs on Japan in the summer 
of 1945, which heralded, but were not the reason for, the Japa- 
nese surrender. 

In the course of these developments, the whole technique of 
bombing underwent several complete transformations because of 
the ever increasing weight of explosive dropped from larger and 
larger fleets of more and more powerful aircraft, and the intro- 
duction of mechanized and radar aids to navigation, interception 
and bomb aiming such as had hardly been dreamed of when the 
war began. Finally, the perfection of the atomic bomb and its 
experimental use against Hiroshima and Nagasaki opened up 
the possibility of a new era in bombing in which not the size of 
the bomber fleet but the destructiveness of the individual bomb 
would be the determining factor in the effectiveness of the raid. 

AIR RAIDS m WORLD WAR I 

From a historical, though no longer from a military point of 
view, the raids on Great Britain, France and Germany in World 
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AIR RAIDS 


War I are worthy of study. In the exercise of its characteristic 
ability to overpass the enemy’s armed forces and attack the 
heart of the country and its war industries 3 the air arm had shown 
that an end once and for ail had been put to the possibility of 
limited conflicts. Henceforward, war meant total war. 

Raids in 1914 - 15 .— -In Dec. 1914 a couple of bombs were 
dropped in the sea off Dover, and three days later, on Dec 24, 
the first German air projectile hit English soil. A few half- 
hearted attacks by aeroplanes during 1915 were ineffective, and 
it was left to the lighter-than-air machines to cause the first 
damage. On Jan. 19, 1915, naval Zeppelins dropped bombs on 
Yarmouth and Cromer and lulled four people The first raid on 
London occurred on the night of May 31, 1913, when a single 
military airship caused 41 fires and 5 deaths. On June 6. Hull 
was bombed, with 24 fatal casualties and the destruction of 40 
houses. On this night an airship, the LZ37, was destroyed near 
Ghent on its homeward journey by Lieut. R. A J Warneford, 
R.N., who received the Victoria cross for his exploit. 

During the latter months of 1915, London was bombed four 
times. Damage amounting to £500,000 was caused, and in a 
raid on Woolwich 33 people were killed and 77 wounded. 

Raids in 1916 . — In the early part of the year, the British de- 
fenses had little success against the Zeppelins. On Jan 31, 1916, 
nine Zeppelins had their own way over the midland counties, 
and bombs dropped on Shrewsbury killed 59 people Of 16 
British aircraft which took off to intercept, 8 crashed on landing. 
By the spring, however, the British defense measures improved. 
The Li 5, one of the five Zeppelins that attacked on March 31, was 
hit by gunfire, attacked in the air by Lieut. A. de B. Brandon of the 
royal flying corps and crashed into the sea off the coast of Essex. 
However, 15 raids on England and Scotland during April caused 
84 deaths. 

On Sept 2 London suffered a raid by 14 Zeppelins, of which 
one, the SLn, was destroyed in flames near Cuffiey, Middlesex. 

On Sept. 23, 1916, three of the newest super-Zeppelins attacked 
London. Of these, the L33 dropped 20 bombs, but the city w r as 
no longer helpless. Lit by searchlights, the airship was riddled 
by fire from guns and aircraft and landed near Colchester, its 
crew being made prisoners. A second aircraft, the L32, was 
brought down in flames at Billericay. Meanwhile, the third ship, 
piloted by Mathy, the boldest of the Zeppelin commanders, 
reached London and dropped a number of bombs on the out- 
skirts and returned safely to Germany. The British casualties 
on this night were 40 killed. 

Mafchy’s career was brought to an end on Oct. 1. Eleven 
Zeppelins crossed the coast at Lowestoft and steered toward 
London. Under heavy gunfire, Mathy in the L31 was brought 
dovm in flames at Potters Bar. During the whole raid by 11 air- 
craft, the British loss was only one killed. The defense of London 
had now definitely mastered the lighter-than-air attacks, and no 
German airship thereafter flew intentionally over the metropolis. 

"T:.* ’"Y .At ick with airships on England in 1916 was made on 
y - Witr. eight Zeppelins reached the coast, one being 
brought down over Hartlepool and another at Yarmouth, after 
3 remarkable flight across England to Cheshire and back to the 
e.M coast. Before the end of the year, the first aeroplane attack 
on London was made by a single aircraft which dropped six small 
i tombs in daylight with slight result. 

Maids in 1917 .— By the end of 1916, the German command had 
come to the conclusion that it must try new methods. Early in 
ioi;\ therefore, they began to equip a squadron of aeroplanes for 

systematic bombing of England. 

r ** te squadron began to operate about the end of May, but its 
nrst two attempts to reach London were unsuccessful, though in 
one of them a Canadian camp at Shomcliffe and a street in 
ro^estone were bombed causing 133 fatal casualties. One of 
Hf uas to anti-aircraft fire and fell into the Thames. 

1 ae rnmi attempt on London was more successful A bomber 
artacKed the city just before noon on June 13, 19x7; 

V s v ; ore ^ r °PP^d in the neighbourhood of Liverpool street 
ca " jUallies were caused amounting to 104 killed and 


London was again successfully raided by 22 aircraft on July 7. 
Seventy-six bombs destroyed a number of buildings, damaged the 
general post office, killed 46 people and injured 123.^ The anti- 
aircraft fire was unsuccessful in hitting any of the raiders. The 
failure of the defense measures caused a public outcry, and the 
government ordered a complete reorganization The London 
air defenses were formed into a separate command and, under 
Gen. E. B. Ashmore, included all means of defense, both ground 
and air. 

The new arrangements were soon tested. On Aug. 12, nine 
Gothas, heavy bombing machines, made landfall at Harwich and 
turned inland for London. The communication system of the 
defense control worked well, and the squadrons immediately 
defending London were at the required height in time to meet the 
enemy formation. The attack was beaten off, and the bombs 
were unloaded at Southend, where 32 people were killed. 

An abortive attack by eight Zeppelins was made on the mid- 
lands on Aug. 2i, and the next day the last daylight attack was 
made on England, when 13 Gothas started out to bomb Sheerness 
and Dover. British seaplanes turned them back from their ob- 
jective, and three of them were destroyed by gunfire. 

Night Attacks Begin. — The first group of night attacks by 
aeroplanes came in the beginning of September. On the night 
of Sept 3-4 hostile aircraft came in over the North Foreland 
and, though they did not reach London, one of them dropped a 
bomb on a building at Chatham where a number of naval ratings 
were asleep, killing 107 and wounding 86. The following night, 
the German squadron reached London, though a number of the 
aircraft were turned back by gunfire. This time damage caused 
was small and the total casualties amounted to only 14 killed 
and 48 injured. 

The defenses had profited from their experience of these early 
night raids, the pilots in the handling of their aircraft at night 
and in finding their objectives, and the anti-aircraft guns in the 
evolution of a barrage system of fire which disconcerted the 
raiders. 

On the night of Sept. 24, the Germans launched a double raid 
with an aeroplane attack on London and a simultaneous Zeppelin 
raid on Hull. In London, barrage fire turned back most of the 
raiders and brought x down, but 27 British aircraft which took 
the air failed to find the enemy. The airship raid on Hull had 
slight success. 

During this period, barrage fire scored a considerable success 
in turning a large proportion of the attackers back before they 
had reached their target, but it was expensive in ammunition; and 
the defending squadrons of aircraft were still far from an effi- 
cient instrument because the central control could give no infor- 
mation to pilots once they had left the ground. 

An airship raid on the night of Oct. 19—20 had points of special 
interest. Eleven airships met off the Yorkshire coast to attack 
industrial centres in the midlands. They flew at more than x 6,000 
ft., where they suffered greatly from cold and also encountered a 
strong northerly gale before which they drifted south helplessly. 
One airship crossed London and dropped a bomb on Piccadilly 
circus, though without realizing Its whereabouts. The raid ended 
in disaster for the attackers. One flew back to Germany in the 
normal way, six got back by flying over the Netherlands or across 
the Allied lines, but the remaining four were destroyed on French 
territory. 


At me end of October, the Gothas renewed their raids on 
London, but the defenses of the capital were showing steady 
improvement. Two Gothas were brought down by anti-aircraft 
fire on Dec. 6. In a raid on Dec. x8, the Germans first used a 
giant aircraft which dropped a 300 kg. bomb near Eaton square 
making a large hole but doing little damage. 

Raids of 1918 .— During the first quarter of the year, five 
aeroplane raids took place, the Germans showing a tendency to 
employ more and more of the giants in place of the smaller 
u* t? S * £ ne \ Got £ a was destroyed by a fighter on Jan. 28, on 
which night a bomb dropped by a giant aeroplane fell on a build- 
ing which was being used as an air-raid shelter, and 41 people 
were lulled. The use of the 300 kg. bomb was uow becoSg 
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general, and the damage caused by it was considerable. On 
March 7, the only aeroplane raid on London in a nonmoon period 
took place. 

Meanwhile the Zeppelins began their last series of raids on 
England on the night of March 12. They now tended to bomb 
from a considerable altitude, and the damage caused was generally 
slight. Their last appearance was on the night of Aug 5-6, when 
five Zeppelins came up the coast of Norfolk. No bombs were 
dropped on land and the L70, the latest word in airship con- 
struction, was destroyed 

In the great aircraft raid of May 19, 1918, the Germans made 
their maximum and final effort of the war with this form of attack. 
Between 30 and 40 Gothas and at least 2 giants took part. Thirteen 
raiders managed to reach London, and the damage was consider- 
able ; 34 people were killed and 98 injured. By this time, however, 
the defense was really something to reckon with The Germans lost 
seven aircraft: three were shot down in air combat; three were 
destroyed by gunfire; and one was compelled to make a forced 
landing because of engine failure. This defensive success was final, 
and the German air force made no further attempt to bomb 
London. 

In the raids during World War I on England, the Germans 
employed 435 aircraft and 208 airships, which dropped 2,869 
and 5,907 bombs respectively. In these raids 1,316 people were 
killed and 3,000 injured, and the material damage caused was 
considerable. Over and above this, the holdup of work in fac- 
tories because of the presence of enemy raiders and the slowness 
of the personnel in returning to work in vulnerable areas after 
a raid had taken place had a far from negligible effect on pro- 
duction. 

AIR RAIDS IN WORLD WAR II 

The possibility of raids of overwhelming severity had been 
impressed upon the people of Europe with great clarity during 
the period before the outbreak of war in 1939. The raids that 
had been carried out by the Italians in Ethiopia, admittedly 
against a primitive people entirely unprovided with defense 
against air attack, and the air attacks by both sides on troops and 
centres of population during the Spanish Civil War had made the 
world very bomb conscious. Moreover, most of the European 
countries had given much attention to measures of civil defense, 
in the course of which the dangers of neglect to comply with the 
precautions recommended had been painted in the most sombre 
colours. The likelihood of bombardment with poison gas had 
been stressed, and it was widely expected that this form of attack 
would be employed by a ruthless enemy from the first, as it had 
in fact been used by the Italian air force in Ethiopia, though not 
by either side in Spain. 

Though most of the ideas held by the general public about air 
bombardment were in the highest degree fanciful and were later 
falsified by events, World War II began with an exhibition of air 
bombing which showed how important a part this form of offen- 
sive would play in modem war. 

The Continental Campaign, 1939 - 40 . — On the morning of 
Sept. 1, 1939, when the German campaign against Poland was 
launched, the German air force struck heavily against the Polish 
air force. In less than three days the air raids directed against 
its aerodromes caused the complete destruction of Polish air 
power as an effective means of resisiance. Then the attacks were 
switched on to railway bridges, locomotives and rolling stock, to 
break up the lines of communication of the Polish armies. As 
resistance crumbled, the air raids were directed against columns 
of moving men and vehicles on the roads and, finally, they were 
centred on Warsaw, the last seat of resistance. The city suffered 
heavy damage. 

On the western front, the first eight months of the war saw 
few large-scale air raids by either side. Extensive reconnaissance 
flights were made and data collected for the real struggle to come. 
In the spring of 1940 it came with great violence. 

In the attack on France and the Low Countries, the German 
air raids were designed to assist their ground forces. In the 
Netherlands, parachute troops and air-borne infantry were used 


with striking success. Just as the Netherlands capitulated, a 
three-hour air raid was directed against Rotterdam. A high 
degree of damage resulted, and the heart of the city was wrecked 

In France and Flanders, air attacks were made upon key for 
tresses m the great systems of French and Belgian ground defenses 
as well as against the French air force and railway system. The 
concentration of air power was so intense that the German ground 
forces had little difficulty in breaking through. 

Under the shield of air attack the German army drove relent- 
lessly forward to trap the British expeditionary force at Dunkirk. 
There the royal air force established a local fighter defense that 
largely nullified the strength of the German air attack, and the 
Germans were unable to destroy the forces being evacuated 
across the channel. 

The Battle of Britain. — After the fall of France there was a 
comparative lull in air activity for about six weeks. Then, in 
August, the Germans launched a heavy air offensive against 
England as a preliminary to their projected invasion Though 
the possibility of invading the British Isles rapidly faded in face 
of the defensive strength of the British air forces, the bombing 
offensive, mainly directed against London, was sustained for 
many months. 

Initially, the German air staff concentrated its efforts upon 
the elimination of the British fighter force by attacks upon 
aerodromes, aircraft factories and radio-location (radar) stations, 
while at the same time attempting to lure the fighters into the air 
by attacks upon shipping. Although it inflicted much damage 
in these attacks, the Luftwaffe lost heavily (76 aircraft on 
Aug 15), and by the end of August the first phase of the battle 
of Britain was over, leaving the German air staff with many 
lessons to digest. 

During the second phase, the attacks were concentrated mainly 


Table I — Air Raids on Great Britain in World War II 


Cities and towns most heavily raided 


Tonnage of 

Casualties 


aircraft bombs 




dropped 

Killed 

Seriously 


(metric tons) 


injured 

London 

12,238 os 

29,890 

50,507 

Bristol 

988 91 

1,223 

1,149 

Liverpool (and Birkenhead) 

882 88 

3,2iq 

3,073 

Coventry .... 

854 62 

1,250 

1,858 

Birmingham 

823 84 

2,337 

2,924 

Hull .... 

744 80 

1,212 

1,051 

Manchester 

496.42 

577 

583 


489 56 

1,169 

1,102 


452 47 

598 

88q 

^ ,f I 11 • » • 

34 2 48 

624 

568 

Glasgow .... 

311 72 

776 

597 

Portsmouth .... 

259 69 

847 

1,113 

Swansea 

243 87 

380 

401 

Belfast .... 

182 29 

967 

678 

Canterbury .... 

179 00 

114 

T 27 

Norwich .... 

154 u 

326 

362 

Bath 

132 07 

415 

371 

Cardiff 

1 18 08 

263 

353 

Folkestone 

I03 60 

123 

124 

Exeter 

95 92 

272 

241 

Dover 

81 91 

232 

371 

York 

59 53 

85 

118 

Total for the whole of 




Great Britain 

70,99s 00 

60, SOS 

86,182 

E-f D 1 — - 

— b ' 




* ise of Great Britain . 

. 3 , 747 i* 


. 


. 833 

Pilotless aircraft or flying oomti 

(V-i) 


. 24 

Target Principally London area and Manchester 



Es Qmated number launched (from ground) 


• 9,239 


.from air) 


. 1,287 

Nvmhe** tVl fe 1 ] in target area . 


. 2,420 

” < • ' .y, i', r " down by guns 


. 1,878** 

\ 1 * " down by fighter aircraft . 


. 1,8461* 

\ . * .r- , rr | down by balloons 


231I* 

Total brought down by all arms 


• 3,957 

Casualties 




Killed. . 



6,184 

Severely injured 



17,981 

Slightly injured 

# 


. 24,493 

Rockets (V-2) 




Ta”"‘t P-’n-HpiV London a - oa a "d Norwich 



-\i. . Vt ia.’f c'v d 



. not known 

S \ i-^be- re.wuid p, t n e t » k fr- ,se--, 


. i,ns 

! Ye* ■» \ - t\.i f *.i in ^ w h,n a. 


. 518 

Casualties 




Killed . . . 



. 2,754 

Severely injured 



• 6,523 

3 'ightly injured 



15,438 


^Fractions relate to dai"*s shared between different a nr.® of t^e defense 

Source Compiled Irom data given by the Home Ofac e and by tne Air Ministry, London, 
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upon London and were made both by day and by night. With 
the exception of the attack of Sept 7, 1940, with about 400 air- 
craft, the Luftwaffe was unable to break through to the heart of 
London by day, and though the casualties and damage inflicted 
on that occasion were heavy, its own casualties during these 
weeks, which reached a figure of more than 50 on some days, 
convinced it that daylight raids in face of the defenses of the 
metropolis did not pay. A week later, in the course of raids 
on the outskirts of London and the south coast, the German air 
force suffered heavily, losing 56 aircraft in one day. 

In the final, long drawn out phase of the battle, heavy and sus- 
tained night attacks were made against London and other British 
cities, but there was little real military purpose behind them. 
Almost nightly for three months, up to the end of 1940, German 
bomber attacks averaged 200 sorties a night The casualties they 
inflicted during this period were heavy, but they failed to break 
the spirit of the people or vitally to damage industry. The gen- 
eral accuracy of the bombing was poor, with a high proportion 
of bombs falling in open country or on unremunerative targets 
Later, although attacks continued to be made for a time and 
damage resulted to London and a number of other towns of 
industrial or cultural importance, the German bombing policy 
lost its objectivity, and with the Luftwaffe’s preoccupation else- 
where and the greater strength of the British defenses, heavy 
aircraft raiding of England virtually came to an end by the early 
summer of 1941. 

Malta and the Mediterranean.— -The Germans next switched 
their attention to the Mediterranean, where their Italian allies 
were in need of support in their African campaign. It was first 
necessary to eliminate Malta as a platform for British aircraft 
capable of harassing the sea routes; and therefore 1941 and early 
1942 saw a heavy air offensive carried out against the island. The 
German bomber force consisted of about 150 junkers 87s and 
88s, protected by Italian fighters, and Malta, with the slenderest 
of fighter defenses, suffered heavily, not only from attacks on 
the island itself, but through the losses incurred by convoys 
attempting to bring in fuel, food and reinforcements. The bomb 
attacks on Malta, however, always just failed to be sufficierHv 
sustained to achieve their object, and the need to divide . 0 e 
Luftwaffe to deal with the needs of the desert campaign in Africa 
and of the successive attacks upon the Balkan countries and 
Russia meant that the bomber forces were too weak to deal a 
knockout blow anywhere. During 18 months fighting in the 
Mediterranean, the Germans were generally trying to do too 
many things at the same time, with the result that they were 
weak and comparatively ineffective everywhere. By June 1942 
their Mediterranean air offensive was over, and thereafter the 
initiative swung to the side of the Allies. British bombers co- 
operated with ground forces in beating Field Marshal Erwin 
Rommel s armies in Africa; they helped the Allied forces to 
ard to Italy; captured aerodromes gave the bombers 
'" v:v;e over the Alps into southern Germany; 
and the mam Allied bombing policy now began to exhibit the 
rudiments of the plan that led on to an unbroken succession of 
attacks of increasing intensity and the staggering blows that 
were to paralyze German and Japanese resistance three years 

The Luftwaffe £n the Russian Campaign.— In the U.S.S.R. 
the Lnjtmffe commanders proved that they had really learned 
, ' ’ f ^P^rience which they had by now received in the 
Handling ot air forces in modern war. For them, air power was 
J * ;£!' • ' ^ sed fo f tbe tac ticai benefit of the armies in 
d ^blitzkrieg, the one form of warfare upon 
: 1 ‘ llgri comrnand reiied for the achievement of 

f or th ? s reasor h there is little to be learned by the 
‘ rQm a . consideration of the bomber operations 
l00 V lia J c on during the Russian campaign. 

“ r rlbcr ™ as ° n Moscow and oth er soviet cities were 
‘‘ - p f nned m which heavy losses were 

, , ' /. a *' d -aircraft defenses, whereas relatively 

°°? c 1 ° objectives. On the soviet 
- - h w* rat^tr a Haphazard form and had little effect 


ride 


upon the progress of operations. 

The Strategic Plan.— Despite the failure of the Germans to 
achieve their objective in the battle of Britain, there were those 
on the Allied side who were unshaken in their belief that a bomber 
offensive properly directed, unfalteringly sustained and of suffi- 
cient weight would prove decisive in the winning of the war. The 
errors made by Germany in directing air offensives against the 
British Isles, in the Mediterranean and in the course of the Rus- 
sian campaign were evident, and by 1942 the inability of the 
Luftwaffe to play a decisive role was obvious. Since the begin- 
ning of the Russian campaign, the Luftwaffe had been fighting on 
three fronts at once, and already the German aircraft industry 
was swinging away from the construction of strategic bombers 
to concentrate on tactically offensive or purely defensive types. 
The British royal air force early initiated a policy of night attack 
upon German industry and had continued these attacks to the 
limit of its strength in unbroken and increasing intensity. 

Soon after the entry of the U.S. into the war,. U.S. bombers 
began to arrive in Great Britain to take their part in this offensive. 
Within six months more than 400 heavy bombers were based on 
British aerodromes, and’ on Aug. 17, 1942, 12 Flying Fortresses 
made a day attack on the railway marshalling yards at Rouen, 
France, and returned without loss. The day and night partnership 
of the U S. and British bomber forces had begun. 

In Jan. 1943 the Allied leaders at Casablanca authorized an 
increased bomber offensive and defined its object as “the destruc- 
tion and dislocation of the German military, industrial and eco- 
nomic system and the undermining of the morale of the German 
people to the point where their capactiy for armed resistance is 
fatally weakened.” It was clear that the ability of the bomber 
forces to implement this directive largely depended on the pos- 
sibility of checking the activities of the German defensive fighter 
forces. A first call upon the activities of the bombers was, there- 
fore, to destroy the factories where the fighter aircraft were 
constructed, together with the engine, ball-bearing and accessory 
plants associated with them Once a sufficient degree of im- 
munity from interference had been won for the bombers, they 
could turn their destructive activities to other and more direct 
sources of the enemy's power of resistance. 

The new offensive began forthwith and, despite heavy losses to 
both the Allied air forces, considerable results were achieved: 
the rate of delivery of fighter aircraft to German air force units 
was sensibly reduced. Though the effect of this slowing up of 
production was not felt immediately, the shortages that were 
ultimately imposed on the fighter units had a significant effect 
upon their ability to interfere with the Allied attack at a most 
critical stage of the war early in 1944, 

. Altbou S h ri S bt ^ to the end of World War II Germany con- 
tinued to concentrate the main portion of its aircraft productive 
capacity on the output of fighter aircraft to defend its cities and 
industries against the increasing weight of bomber attack and 
though the Allied bombers continued to suffer severely from 
German fighter attack, sufficient freedom of action was won for 
them to attack with increasing force every phase of German life 
and war-waging activity and especially its cities, transportation 
systems, fuel and heavy industries. The Allied air staffs devoted 
much energy and ingenuity to the collection and interpretation of 
information concerning German industry and in assessing its 
viuneraomty to raids and the speed at which it would recover 
from such attacks. As time went on, valuable information was 
accumulated and many earlier estimates of the effect of bombing 
upon imrstnal targets had to be reconsidered. For instance 
imeu ger.ee sources indicated, and postwar investigation after- 
ward confirmed, that even the most destructive raids often had 

Lf 1U f h i S T ier i effeCt than was ex P ected upon the productive 
potential ot a plant. Generally speaking, it may be said that 
the most rewarding strategic targets were oil and nitrogen plants 
and attacks upon transportation targets. Later, when the roval 
au f °rce turned to area bombing oAowns, one ol the S 
portant effects upon the enemy war-making capacitv was the 
number of workers who had to be diverted from productive woS 
to such activities as debris clearance, reconstruction and the 
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replacement of household goods destroyed in raids. It was esti- 
mated that by the end of 1944, 20% of the German labour force, t 
excluding agricultural workers, was engaged in this type of work. 1 
Invasion of the European Citadel. — In the preparation for a 
the invasion of the German fortress of Europe, the air had a v 
many-sided offensive role to play. In the long period of prepara- r 
lion, when attacks upon the centres of production and the means f 
of transportation were most important in order to prevent the 1 
enemy from reinforcing and supplying his defensive forces, the 
ability of the bombing forces to make deep penetrations into 
Germany depended largely upon their freedom from interference. 
During the early part of 1944, therefore, the long-range fighters 
which could accompany the bombers to their objectives — notably 
the U S. P-51 Mustang fighter — had a vitally important part to 
play. By tempting the German fighters, whose production was 
already suffering from the offensive against the aircraft factories, 
into the air and destroying them there, the Mustangs not only 
enabled their bombers to attack their objectives with success but 
also ensured that, when the invasion came, the ground forces could 
proceed from the United Kingdom virtually immune from attack 
from the German air force. 

In the invasion itself, the air forces played manifold roles in ' 
conjunction with the surface forces. Saturation bombing (as 
at St L6, where 2,500 bombers operated against an area 3,000 yd. 
by 7,000 yd. for two-and-one-half hours on end) was used to 
facilitate local attacks. Raids upon bridges, railway and road 
junctions, supply dumps and communications centres were 
practically continuous as called for by the land commanders to 
soften enemy resistance and enable the program of advance to be 
maintained: and, as a background to all these tactical interven- 
tions, the steady bombing of fuel and manufacturing targets 
went on in order to starve the enemy of the means to move and 
fight. Against these activities the enemy air forces were able to 
do little, since the great preinvasion offensives had had the effect 
of draining them of their lifeblood. 

The Pilotless Aircraft and Rocket Campaign.— For more 
than a year before and during much of the invasion period, a 
considerable proportion of the Allied bomber force had had to be 
diverted from an offensive to what was, in reality, a defensive 
role. The preparations which the Germans were making to open 
a heavy attack with pilotless aircraft and rockets against England 
became known to the Allies in 1943? an ^ from then on heavy and 
frequent attacks were made upon the factories where these 
weapons were being produced and upon the hydrogen and liquid 
oxygen plants that produced their characteristic fuels. Moreover, 
as soon as the construction of launching sites on the northern 
coasts of the continent opposite southern England was observed, 
these sites were subjected to a high intensity of attack. The 
beginning of the actual attack by the V-i pilotless aircraft on 
Em' 1 ' c’ v : - .j-'-ciic'dlv simultaneous with that of the invasion of 
Normandy, and it is clear that, had the launching sites and manu- 
facturing centres not been attacked as they were, the V-i offensive 
would have begun earlier and in greater intensity and might have 
seriously interfered with the invasion preparations. As it was, 
more than 8.000 V-i’s were launched against England and nearly 
8,000 against continental targets, chiefly Antwerp, after the 
Allied forces were in occupation of the continental channel a coast. 
The rocket attacks came mainly from the Netherlands and 
western Germany; a total of 1,100 exploded in England and 1,675 
on the continent, again chiefly on Antwerp, which was. m use as 
an Allied invasion port. London was the usual objective of the 
attacks upon England, though inevitably the southern counties 
on the route of the V-is and V-2S to London were sprinkled with 
those that fell short or were intercepted and shot down on the 
way. In the course of countermeasures against these missiles, a 
campaign w T hich lasted for 13 months in all, a total of 100,000 
tons of bombs was dropped, representing 9 % of the total tonnage 
dropped by the Allied air forces from the United Kingdom during 
the period. Quite apart from the damage actually caused by the 
weapons themselves, the threat which they represented had t us 
a considerable value for the Germans in diverting Allied bomb 
tonnage away from industrial targets and centres of population. 


Statistics of Air Raids in the European Theatre.— During 
the course of the war in Europe, the Allied air forces ^w neady 
1,500,000 bomber sorties from the United Kingdom g ' 

axis. In these, nearly 2,750,000 tons of bombs were dropped^ 
with a loss of more than 20,000 bomber aircraft and n ^ a E ’ . 
men, divided almost equally between the U.S. and British a 

forces. 


TABLE n -Allied Bomb Tonnage Dropped at Principal European Target Systems of the 
Axis Powers , IQ39~45 


Fonnage dropped Percentage of total 


Type of target 

Aircraft factories 
Miscellaneous manufactures 
Water transport 


uu, cnemicais, ruouer 
Military targets . 
Industrial areas . 
Land transports . 
All other targets . 


(to nearest 1,000 tons) 


Table II gives the distribution by percentages of the bomb 
tonnage dropped on Germany and countries in associa j oa JR 
or occupied by it; while German statistics show a , 
incidental concomitant to the Allied raids, more than 3,S°°> 
dwelling houses or flats, about 20% of the total, m Germany were 
destroyed or heavily damaged; 250,000 civilians were e 
more than 300,000 seriously wounded. A comparison of these 
figures with those for casualties in the raids on England in World 
War I offers a grim commentary on the progress of air bombing 
between 1914 and 1945. 

The Pacific Area. — On Dec. 7, 194U Japan opened its cam- 
paign against the U.S. in the Pacific with a temporarily over- 
whelming display of air power, employed without warning at a 
time of international tension but when the two countries were 
still officially at peace. For negligible losses, the Japanese air 
force at Pearl Harbor practically eliminated U.S. naval power 
in the Pacific for the time being. On Dec. 10 the sinking ot two 
major British naval units off Malaya for the loss of only four 
medium bombers lent further point to the lesson that naval 
forces were an easy prey to air attack unless provided with air 
cover. Within a few months, under an air umbrella and helped 
forward by air bombing against weak ground forces, the Japanese 
had overrun Malaya, the Philippines and Burma, as well as haying 
gained control of vast areas of the Pacific, all at very minor 
expense in men and equipment. 

On the Allied side, the really significant air. event of tins 
period was an air raid led by Gen. James Doolittle on Tokyo 
on April 18, 1942. Though the material damage caused was 
slight, the proof of vulnerability to attack in the heart of its 
empire which this raid gave to the governing junto in Tokyo 
persuaded it to expand its perimeter beyond the limits which it 
could possibly defend and supply and thus sowed the seeds of 
its ultimate collapse. Thus, though Gen. Doolittle’s exploit 
was looked upon at the time rather as a superb gesture of 
defiance than as a serious contribution to the winning of the 
war, a retrospective view puts it into a very different perspective. 

For the next two years, the main air problem for both sides 
was to bring aircraft within range of the enemy. Over the great 
distances of the Pacific, it was possible often to strike at the 
enemy only with carrier-based forces. The target was sometimes 
the enemy fleet, sometimes the garrisons and installations^ on 
islands on the perimeter of the Japanese sphere of domination. 
At all times, Japanese merchant shipping, vital to the supply 
of their armies, received a full measure of attention from the 
U.S. bombers. Within a year of Pearl Harbor, 4% of the whole 
of the Japanese merchant fleet had been sunk by aircraft action 
alone, and it continued to be a high priority target until the 
end, by which time, of a total of 9,000,000 tons sunk, nearly 
3,000,000 tons had been destroyed by air attack. At the same 
time, concentrated bombing of the Japanese navy took a heavy 
toll Of a total of 2,250,000 tons of warships possessed by 
) Japan, nearly 700,000 tons were sunk by air attack in the course 
. of World War II. 
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In areas where it was possible for air forces to operate from 
land bases agamst Japanese-held outposts, it was necessary to 
provide such bases at short notice and to strike from the air 
against the long lines of communication, whether by sea to the 
Pacific islands or by land as in Indo-China and Burma. While, 
on the ground, the Japanese were largely on the defensive, their 
air forces often struck back hard and it was not until early 
1 94 3 that the initiative in the Pacific had definitely passed to 
the Allies. 

But, just as in Europe the main objective of the air raids of 
both sides was the heart of the enera}'’s home territory, so in 
the Pacific war, the U S looked to the attack on Japans industry 
and home population as an essential feature of its defeat. The 
U.S. was fortunate in that at no period of the war was it in 
serious danger of air raiding of its home country by the Japanese 
bomber force, except for the possibility of tip-and-run raids from 
carrier-based forces against the Pacific coast, which in fact never 
took place. The nearest the enemy got to bomb attacks on the 
United States homeland was the random release of some explosive- 
loaded balloons, designed to fall in the’ western states The 
nuisance value of this primitive form of attack was, however, 
slight. 

To attack the Japanese home islands, air bases had to be 
secured within 1,500 mi. of them to enable the long-range 
bombers to operate This dictated a large-scale advance from 
the perimeter, on the south to the Philippines; in the central 
Pacific to the Marianas and on to Okinawa. In the course of 
these preparatory operations, air power was exploited to the 
utmost, air forces being used from carriers and from specially 
constructed air bases within range to smother enemy resistance 
and neutralize air forces. To hold this air offensive in check, the 
Japanese committed all their available aircraft and suffered 
losses which they were never afterward able to make good, 
although production of aircraft had increased greatly, reaching 
more than 2,000 a month in 1944. In spite of losses in aeroplanes 
amounting to 9,000 in the Philippines campaign, the output 
from Japanese factories should have been sufficient to maintain 
first-line strength had air crew training and ground services 
matched production: but in these particulars, the Japanese air 
staff : nE'i **.»:. lI /. and the air force fell lower and lower in the 
scale of efficiency. 

Suicide Bombers.— It w r as the recognition of their inability 
to equal the Allied air forces in efficiency that led the Japanese 
wanders to exploit the willingness of their pilots to engage 
in 1 v\P .dri:ks, the so-called Kamikaze t^chrmur in which 
the ui tut deliberates* crashed his explosive- taden aircraft into 
hb djoetbe in ah ihe Japanese flew 2,500 suicide sorties, of 
v inch ^7* set ured hits, sinking 45 ships and doing serious damage, 
r o battleships and 16 aircraft carriers. In 
* ■ a. n.iuv* enec: •*■.0 U.S. air force was constrained 

co divert 2,000 heavy B uccr A.rties from industrial targets to 
Kamikaze bases. 

Attacks upon the Japanese Homeland.— A chain of islands 
quantities of basic raw materials available 
c h,v_* ‘he J .p, inc.se empire was ill equipped to fight a major 
: r n'*. 1 i* "ire of adequate supplies from overseas. 

’ >' ■ '0 Asiatic mainland in the years before 

'* v^U;: Japan remained almost completely 
dependent u P ori its sea communications for its war-making 
r?pv;?y By the virtual destruction of its merchant fleet, it 
u ;* JCuI su jh a condition by 1944 that its ultimate defeat 
cm.au*> o* supplies was inevitable. Nevertheless, the 
Ameo 'Rnuesy contemplated an invasion of Japan, for which a 
bombmi? deprive against its industries and cities was a normal 
preliminary 

I ' e ofierwve opened from the Marianas in Nov. 1944. At 
‘ ’ 1 kr t:irue ' K s ^iected were mainly air frame and aero-engine 
! * 'y rM ir * ^ oc -- J, 45 a de< i&ion was taken to act directly 
,l * \ ' l lcn 're^ ot population, with the object of destroy- 

,r c R.c :» f \\ t (.ijt’.nuc 'lie struggle. 

. 1 ) yen v m ten days, more than 9,000 tons of bombs 
' UTt ‘ dropped, causing the total destruction of 31 sqml. in the 


four towns of Tokyo, Nagoya, Osaka and Kobe. Thereafter, 
bombing attacks alternated against towns, factories, oil refineries 
and airfields. In all, 160,000 tons of bombs were dropped against 
Japan itself, as against nearly 1,500,000 tons dropped on Germany. 
Nevertheless, the physical destruction in Germany and Japan 
resulting from air raids w T as comparable. The attack on Japan 
was more concentrated in time, and the target areas were more 
vulnerable. Forty-four per cent of the built-up area of 66 cities 
was destroyed and 30% of the urban population of the whole 
country lost their homes After five months of bombing, the 
Japanese economy was very close to the breaking point, even 
without other factors. 

The Atomic Bombs. — Early in Aug. 1945, the first two 
atomic bombs ever used in war were dropped by a U S aircraft 
on Hiroshima and Nagasaki respectively. In the two attacks, 
100,000 people were killed and six square miles of built-up area 
completely devastated. It was calculated that the damage caused 
by these two bombs was equal to that which would have been 
done by 345 B-29 bombers carrying more than 3,000 tons of 
conventional bombs. 

Though, indeed, the Japanese government had been casting 
about since early May to find a way to end the war, the effect 
caused by the explosion of the two atomic bombs and the fear 
of similar attacks was used by them as a reason for an immediate 
surrender. 

Conclusion.— In the course of two world-wide conflicts 
within the space of 40 yr., the technique and potentiality of 
raiding from the air had progressed from the dropping of a 20 lb. 
bomb from a single aircraft to the unloading of millions of tons 
of explosive and two atomic bombs by many thousands of air- 
craft. The effect of air bombing had, in the same period, passed 
from being a mere irritant to playing a main role in deciding the 
issue of wars. 

Bibliography — World War I: Sir Walter Raleigh and H. A. Jones, 
The War in the Air (6 vol, 1922-37) ; World War II: Asher Lee, The 
German Air Force (1946); The United States Strategic Bombing Sur- 
vey; Over-all Report ( European War ) (1945), The United States 
Strategic Bombing Survey; Summary Report ( Pacific War) (1946) 

( D. Cr.) 

AJlP SCTPri'T the designation of all those devices which, when 
ro: U2-, A' ! .0 screw their way forward, sucking the air from in 
front and throwing it away behind, or which, when placed in a 
moving stream of air, are themselves rotated. The term covers: 

(1) fans of a certain type; (2) screw propellers working in air; 
(3) helicopters; (4) windmills; (5) gyroplanes. 

(1) If the airscrew is rotated but restrained from forward 
movement, air is drawn in from the front and thrown back behind, 
and the airscrew acts purely as a fan. 

(2) If the ail screw* is not so restrained, the thrust caused by 
moving the air backward drives forward the airscrew and the 
aircraft, or body, to which it is attached. The airscrew is then 
acting as a propeller. The thrust exerted, and the volume of air 
moved, have their maximum value when the airscrew is acting 
purely as a fan. As the airscrew moves forward, the volume of air 
delivered and the thrust exerted decrease, and at a certain speed 
become nothing At this forward speed the distance moved in 
one complete revolution is known as the experimental pitch of 
the airscrew. The thrust acts approximately in a horizontal di- 
rection. 

(3) If, however, the airscrew is placed so that it exerts its 
thrust upward in an approximately vertical direction, it is then 
acting as a helicopter. 

(4) In the above conditions the airscrew is driven by some 
engine or motor, but if it is placed freely on a shaft in a wind, 
or if it is moved forward through ihe air, it will rotate and some 
of the energy in the moving air will be transformed into useful 
work and transmitted to whatever mechanism is attached to the 
airscrew*. The airscrew is then acting as a windmill. The wind 
blows approximately in the direction of the airscrew shaft; i.e. } 
at right angles to the plane of rotation. 

(5) II wind blows at a small angle to the plane of rotation, 
the airscrew will not only be caused to rotate, but in doing so will 
exert a thrust. It is then acting as a gyroplane. The best known 
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FBQM WATTS, “SCREW PROPELLERS FOR AIRCRAFT * BY PERMISSION OF LONGMANS GREEN & CO , LTD. 

FIG. ?. — PLAN, ELEVATION AND CROSS SECTIONS OF A TWO-BLADED PROPELLER. THE CROSS SECTIONS IN LOWER HALF OF ILLUSTRA- 
TION WERE MADE AT THE POINTS A, B, C, D, E, F, ON THE TOP FIGURE, THEY SHOW THE TWISTED SHAPE OF THE AIRSCREW BLADE 


example of this use of the airscrew is the autogiro, invented in 
Spain by Don Juan de la Cierva. In this case the plane of rota- 
tion is approximately horizontal and the thrust approximately 
vertical. 

General Description. — An airscrew consists of a boss or hub 
with spokes radiating therefrom — like a wheel without a rim. The 
number of spokes or blades, as they are technically termed, is 
usually two or three, though four are sometimes used, particu- 
larly on the larger British transport craft. They have seen little 
use in the United States, however. 

In fig. 1 is shown the plan and elevation of a two-bladed air- 
screw intended for use as an aircraft propeller. Below them are 
shown the sections which would appear if the blade were cut 
through at points A, B, C, etc. The terms used in connection with 
airscrews are also shown. Note the term “diameter,” the distance 
from the tip of one to the tip of the opposite blade. For aircraft 
propellers the diameter varies from as little as 4 ft. to as much as 
19 ft. Note also the characteristic shape of the cross sections 
of the blade. Sections of this shape are called aerofoil sections; 
their properties will be found described in any standard work on 
aerodynamics. The shape of these cross sections has an impor- 
tant influence on the efficiency of the airscrew. It will be noticed 
that the blades are twisted ; the angle is greater at the root than 
at the tip. This twist is necessitated by the fact that in order to 
work most efficiently, an aerofoil section must move at a small 
angle to the relative air flow. 

Now any point in the blade has two simple motions: (1) in the 
direction of rotation; (2) the forward motion at right angles to 
(1) In fig. 2 these two simple motions are illustrated to scale as 
AB and AC for a point near the tip of the blade, and in fig. 3 for 
a point near the root of the blade; AD is the resultant direction 
and speed of movement. The speed AC of the forward movement 
is the same for both points, but the speed AB in the direction of 
rotation is proportional to the distance of the point from the 
centre. Its value is zero at the centre and a maximum at the tip. 

Thus as will be seen from figs. 2 and 3, the resultant direction 
of movement of the point near the tip is at a smaller angle to 
the plane of rotation than that of the point near the centre. Since 
the aerofoil section must be placed at a small angle to its direction 
of movement, the blade has a smaller angle at the tip than near 
the centre. The distance travelled in one complete revolution, 
when the direction of the resultant motion is along the line joining 
the leading and trailing edge of the section (see fig. i, section d.d.), 
is the geometrical pitch. It has approximately the same value for 


all parts of the blade and is usually referred to by the word “pitch.” 

Problems of Design. — The main difference between various 
airscrews is in the diameter and pitch, and it is the designer’s 
object to choose these for the attainment of certain specified re- 
sults. He has three aims: (1) To ensure that the airscrew runs 
at a certain rate of rotation when driven by a certain power, 
when the aircraft to which it is attached is travelling at a certain 
speed at a certain height above sea level. (2) To ensure that under 
these conditions the airscrew will give its maximum efficiency (The 
efficiency is the ratio of the useful work done by the airscrew to 
the work done by the engine in turning it. Efficiencies of from 7 5 
to 87% are commonly attained.). (3) To ensure that the airscrew 
is reliable and safe Airscrews rotate at a high speed. Their 
tips travel at speeds varying from 700 to as much as 1,100 ft 
per second — a velocity exceeding that of sound. This sets up a 
centrifugal pull in the blade of as much as from 10 to 25 tons, 
in addition to which the blade must withstand the bending caused 
by its own thrust. 

To satisfy these various requirements, the designer will specify 
an airscrew of a certain diameter and pitch, with blades of a cer- 
tain width and thickness. If any one of these conditions alters — 
the rate of rotation, the power or the aircraft speed — a different 
airscrew will be required. Hence the infinite number of designs 
involved. 

Controllable Pitch. Airscrews. — From the very start of air- 
craft development it has been plain to engineers and inventors 
that it would be very desirable to alter the pitch angles of the 
propeller blades during flight. If the blades are set at the proper 
angle for level flight at relatively high forward speed, the angles 
are too high at the time of take-off and climb when the forward 
speed of the aeroplane is low, so that the propeller is operating 
inefficiently under these conditions. When the internal-combus- 
tion engine was adopted universally as an aircraft power plant, 
there was an additional need for a variable or controllable pitch 
airscrew, since a propeller which was set for the proper engine 
rotation at level flight would not allow the engine to turn at its 
full rated speed at the time of take-off, so that there was a 
material loss in engine power under these conditions. The effect 
of the controllable pitch propeller on the engine is analogous to 
that of the gear shift for the automobile, and the controllable 
pitch propeller has sometimes been referred to as the “gear shiit 
of the air.” 

A large part of the early pioneering development on the con- 
trollable pitch propeller was carried out at the aeronautical 
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laboratory of the U.S. army at McCook Field, Dayton, 0 . These 
experiments led to the adoption of the detachable aluminum alloy 
blades for the propellers. While the pitch of these early propellers 
could not be changed m Might, the development of the aluminum 
alloy blade paved the way to a large degree for the later develop- 
ment of the controllable pitch propeller 

A large number of types of controllable pitch propellers were 
built experimentally The Hamilton standard is one of the leading 
successful controllable pitch propellers, and may be taken to indi- 
cate the development of this adjunct to flying The original of 
this type was built in late 1929, and improvement was rapid after 
that time During 1933, the Hamilton standard came into uni- 
versal use on the air transport lines of the United States, and 
the propeller was awarded the Collier trophy for the greatest ad- 
vancement m aviation during that year. 

This propeller is made with semihollow aluminum alloy blades 
journaled at the end on plain bearings. Centrifugal load on the 
blades is taken up by means of roller bearings encircling the inner 
ends of the blades. The actual operation of changing the pitch is 
carried out by means of an oil cylinder yrhich forces the blade* 
into the low pitch position when oil pressure is applied When 
the oil pressure is released, the propeller is forced into high pitch 
by means of counterweights which are acted on by centrifugal 
force. 




FIG, 2 
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Figs. 2 and 3.— diagram showing the movement of a point near 

THE TIP OF THE BLADE AND NEAR THE BOSS OF THE AIRSCREW 
velocity 5 rotat ‘ on * AC = Velocity of forward motion. AD rr Resultant 

. , Th f device is ver y simple in design and in operation. In the 
initial form, it utilized two pitch settings, one being suitable for 
mke-oif and climb, and the other for level flight and cruising. 
I he latest development of the device incorporates an automatic 
governor which serves to change the pitch automatically so as 
to maintain the engine operation at any constant number of revo- 
lutions per minute which may be selected by the pilot in flight 
this device is known as the constant speed propeller. 

, “ ater * als of Construction. — At first airscrews were invari- 
hardwoods, such as walnut or mahogany. The 
. jir; i,p of a number of superimposed planks or lami- 
nae about one mch thick, suitably cut to shape. In fig. i the cut 
7 70-bIaded airscrew are illustrated. The planks are 
' ‘ 3® form the rough block from which the airscrew 

u' ' A '/ t ' IS fiwshed airscrew are also shown. 

ofttU Ir W WS U “ ffectedb y th? kumidi'y and temperature 
of the atmosphere, and have been iTur.d uis-i.tablc for tropical 
c mu es. Hence there has arisen a need for metal airscrews Of 
2 , ^0 distinct types: airscrews with hollow blades, 

i ’7,3* 1 f° *r I* ades ' d ‘ le f ormer ore constructed of steel 
afiov Bn h 6 k 0f 3 an “‘ium magnesium 

but bof? hf S - e T 4 c: ' nside «ble degree of success, 
i U h ,' ier and mrre costl - v than the wooden airscrew. 
7 e aaced however, metal propellers have come 

-...a vcn common use particularly on engines of higher horse- 

fo t " U3vf wei | ht of the solid type appears likely 

verRveh'UV,!', that th . e hollow steel type approaches 
’• .nai ut a wooden airscrew. 

./,• w * , „ , '7 ’ *■* U^cuuvki, Lt\\' C omp r t.s rendu * d? 

. . 'Vvn;,'iv 1 Jl °. ' Huboubchinsky, Bulletin 
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L. Prandtl, Nachrichten der Koniglichen Gesellschaft der N aiurwis sen- 
se kaf ten zu Gottingen (1918-19), A Betz, ibid, (1919); M A S. 
Riach, “Helicopters,” An craft Fvg*n*>*n*g (1920); T. v Karman, 
< ‘H“!:rpr*o’*c ” Zntschnft fur I. * '< : und Motorluftschiffaht t 

( ' . w 1 r and T v Karman } Zeitschnft des Vereines deutscher 
Ingemeure (Dec 20, 1924) , G Eiffel, Nouvelles recherches sur la re- 
sistance de Vair et l’ aviation (1914) 

For the more important English work see Reports of the Aero- 
nautical Research Co -limit tee These official reports include the 
works referred to H. Glauert and A Fage For the more important 
United States work see Reports of the Advisory Committee for Aero- 
nautics (USA.), which include G de Bothezat’s work in Report no 97 
(1921). 

See also the following textbooks R Soreau, VHelice propulsive 
(19*1) ; C Dormer, Rerechnung der Luftschrauben (1912); P 
Bejeuhr, Luftschrauben (1912), S. Drzewiecki, Tkeone generate de 
Vhehce (1920), L Bairstow, Applied Aerodynamics (1920); A. Fage, 
Airscrews in Theory and Experiment (1920), H C Watts, Design of 
Screw Propellers, with Special Reference to Their Adaptation for Air- 
craft (1920); H. Glauert, The Elements of Aerofoil and Airscrew 
Theory (1926) (H €. W.; X ) 

AIRSHIP^ a self-propelled dirigible aircraft, inflated with a 
gas lighter than air and sustained aloft chiefly by buoyancy from 
aerostatic forces. To distinguish it from the free balloon or 
balloon which has similar hghter-than-air flight characteristics 
but no propelling or steering system, the airship is sometimes pop- 
ularly referred to as a dirigible balloon or dirigible. 

Consisting of an elongated gas-filled streamlined hull, mounting 
one or more cars or gondolas, power plants and stabilizing flns 
with attached rudder and elevator control surfaces, airships are 
classified according to three structural types: nonrigid, semirigid 
and rigid. 

The hull of a nonrigid airship, the so-called blimp type, consists 
of a gas-tight fabric envelope which maintains its form by the 
pressure of the lifting gas and air ballonets (which inflate and 
deflate to compensate for changes in gas volume) contained 
therein. The semirigid airship similarly depends upon internal 
gas and air pressure to sustain the form of its envelope but has 
in addition a supporting metal keel extending longitudinally along 
the bottom of the ship. Because of their reliance upon a pressure 
differential for the maintenance of envelope rigidity, nonrigids and 
semirigids are also known as pressure airships This distinguishes 
them from the rigid airship, the hull of which, consisting of a 
rigid structural frame, maintains its shape irrespective of internal 
gas pressure. Around this framework of girders, an outer cloth 
covering is secured, and, inside, individual gas cells are arranged 
throughout the ship’s length. 

EVOLUTION OF THE AIRSHIP 

Human flight was first made possible in 1783 by the invention 
ot the free balloon, and there immediately followed a period of 
intensive balloon Vc B^-.oon). The airship was 

the inevitable tesi . o' and of man’s desire to 

construct an aircraft which could be propelled and steered. Ac- 
cordingly. from 1783 to 1852, when the first airship was flown 
numerous unsuccessful attempts^ were made to propel and steer 
balloons. These efforts failed primarily because of lack of a suit- 
able mechanical means of propulsion and the consequent de- 
pendence upon oars and other primitive types of manual power. 

. finally in 1851, Henri Giffard, the French inventor of the steam 
injector, overcame the airship power plant problem by develop- 
ing a 350 lb. steam engine of 3 h.p. which could drive a propeller 
1 1 ft m diameter at no r.p.m. The following year, he constructed 
an 88 000 cu.ft. airship, 144 ft. long and 40 ft. in diameter, and 
mounted his engine thereon. Giffard ascended in this hydrogen- 
failed crait on Sept. 24, 1S52, from the Hippodrome in Paris and 
3 a " e ® t5mated speed of 6 m p.h., demonstrated in a light wind 
crait appreciable contro1 ever ““ted on a Hghter-than-air 

Initial application of the internal-combustion engine to airship 
flight was made by the German engineer, Paul Haenlein, when 
m xS 72 he completed and flew an airship propelled by a gas 

Albert tn<T g\TJ ' r h °A ■ the eiWel °P e ' The French brothers 
Albert and Gaston Tissandier were the first to build an elec- 
trically powered airship; their 37,500 cu.ft. craft, powered by a 
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1.5 h.p. electric motor, made a successful initial flight on Oct 8 
i 88 3 - 

The first airship to possess sufficient control enabling it to 
return to the point of ascent was the electrically powered 66,000 
cu.ft. “La France,” constructed of an envelope of Chinese silk 
and a car of bamboo trelliswork. Powered by an 8 h.p. electric 
motor and piloted by its constructors, Charles Renard and A. C. 
Krebs, this French airship made its first trial on Aug. 9, 1884, at 
Chalais-Meudon and completed a circular flight of about five 
miles. By this and subsequent similarly successful flights, the 
“La France” demonstrated to the world the practicability of air- 
ship navigation. 

The 130,000 cu.ft. David Schwarz aluminum-hulled airship, 
built and tested in Germany in 1897, was the first airship of the 
rigid type. Consisting of an aluminum framework covered by 
aluminum sheeting, it was also the first airship powered by a 
gasoline engine. Although the craft failed on its initial flight be- 
cause of gas leakage and faulty power transmission, it was note- 
worthy for having introduced the rigid and metal-clad principles 
to airship construction. 

Meanwhile, Albert Santos-Dumont, a Brazilian living in Paris, 
had become interested in lighter- than-air flight, and in 1898 com- 
pleted his first in a series of 14 nonrigid, gasoline-powered air- 
ships. These small Santos-Dumont ships performed a number of 
record-making and unusual flights which won world-wide fame for 
their constructor. In 1905, Santos-Dumont abandoned airship 
development to turn his inventive genius to heavier-than-air 
craft. 

An event of great importance was the construction of the first 
Zeppelin airship (LZ-i) which made its initial flight from a float- 
ing hangar on Lake Constance, Germany, on July 2, 1900. De- 
signed by Count Ferdinand von Zeppelin, a German army officer 
who had retired to devote his full-time efforts to the development 
of a radically different airship of rigid structural design, the 388,- 
410 cu.ft. LZ-i was 420 ft. long and 38 ft. in diameter. Its cigar- 
shaped aluminum frame consisted of 24 longitudinal girders ex- 
tending from nose to tail, spaced by 16 transverse rings, and 
braced by diagonal wiring. The entire frame was covered by a 
cotton cloth to protect the inner structure and to present a smooth 
outer surface. Inside the framework, between the transverse 
rings, were separate hydrogen-filled gas cells of rubberized cloth, 
while, under the craft, was a keel-like structure connecting two 
external cars. In each of the cars was a 16 h.p. engine geared to 
two propellers. A sliding weight secured to the keel was designed 
to afford vertical control by raising or lowering the nose ; rudders 
were provided for horizontal control. Despite structural weak- 
nesses, the LZ-i proved the practicability of the Zeppelin design 
and attained speeds approaching 20 m.p.h. In constructing sub- 
sequent airships, Zeppelin experienced numerous financial re- 
verses and accidents which threatened to end his aeronautical 
activities; popular subscription and later governmental support, 
how r ever, enabled the development of the Zeppelin airship to con- 
tinue uninterruptedly until the end of World War I. 

During the first decade of the 20th century, airship construction 
was carried on in most of the major countries of the world. Such 
development was at first generally limited to private enterprise 
and to the efforts of aeronautical sportsmen and inventors. How- 
ever, as these pioneering efforts began to meet with success, gov- 
ernmental interest arose, and the employment of the airship as a 
war machine soon followed. 

During World War I, airships saw considerable use by the ma- 
jor belligerents. Germany’s Zeppelins, developed by that time to 
a point of great strength, large load carrying ability and high 
performance characteristics, operated with the Imperial German 
army and navy. Military and naval missions were flown by French 
pressure airships, while similar war duties were performed by 
Italian semirigids. Great Britain and the U.S. looked to their 
nonrigids for a solution to the U-boat problem. Given the im- 
petus of war, the airship underwent unprecedented development 
from 1914 to 1918. Zeppelins were produced at the rate of 
one every two weeks; nonrigids were built w T hich could make 
routine flights of 30 hr. and more; all phases of airship construc- 


tion, operation, maintenance and ground handling were improved. 

The treaty of Versailles prohibited the Zeppelin company from 
undertaking further airship construction and directed the deliv- 
ery of existing Zeppelins and hangars to the victorious Allied 
powers. With these Zeppelins and with other rigid airships of 
their own design and construction, France, Great Britain and the 
U.S. undertook rigid airship programs which during the 1920s 
and early 1930s constituted an important part of their national 
aeronautical activity. The loss, however, of France’s “Dixmude” 
(1923), Britain’s R-101 (1930) and the United States’ “Macon” 
(*935) led to the abandonment of rigid construction and opera- 
tion by these countries. French and U.S. airship activity was 
thereafter limited to the operation on a reduced scale of small 
nonrigids or semirigids, while Great Britain terminated its airship 
program in its entirety. The abandonment of rigid airships by 
these three nations left Germany, whose Zeppelin company had 
re-entered the airship field by constructing the U.S. navy's repara- 
tions dirigible “Los Angeles” (1924) and the commercial ships 
“Graf Zeppelin” (1928) and “Hindenburg” (19 36), as the sole 
constructor and operator of the rigid type of craft. 

The period immediately preceding World War II witnessed the 
destruction by hydrogen fire in 1937 of the Zeppelin company’s 
“Hindenburg” and the completion in 193S of its sister ship, the 
new “Graf Zeppelin.” At the outbreak of World War II in 1939, 
only two nations were positively known to possess airships. The 
U.S. was operating nonrigids for coastal patrol; Germany pos- 
sessed the old and new “Graf Zeppelin.” France had discon- 
tinued its airship service in 1937, and nothing had been heard 
after 1938 of Russian activity, about which previously little had 
definitely been known. 

As the war progressed, nazi directives ordered the dismantle- 
ment of Germany’s two airships, and Allied bombings in 1944 
destroyed the Zeppelin company’s hangars and production facili- 
ties. While the war ended Germany’s airship activity, it provided 
a great stimulus to that of the U.S. The U.S. navy, realizing the 
antisubmarine value of the blimp (popular term for nonrigid air- 
ship), embarked upon a lighter-than-air expansion program which 
resulted in the operation of almost 200 blimps from bases in 
North and South America, Europe and Africa. 

The post- World War II period of aeronautical development be- 
gan with only two nations, the U.S. and the U.S.S.R., engaged in 
airship activity. Soviet lighter-than-air operations were disclosed 
in late 1945 by press releases reporting flights by the airship “Vic- 
tory,” while the completion of another ship, the “Patriot,” was 
announced in Nov. 1946. The U.S. navy’s airship service, mean- 
while, was continued on a reduced peacetime scale with an em- 
phasis upon training and experimentation and with antisubmarine 
or utility services to the U.S. fleet being provided by operational 
blimp squadrons. 

United States civil airship activity was resumed with the oper- 
ation of blimps by three concerns for commercial or advertising 
purposes. 

DEVELOPMENT OF AIRSHIPS BY NATIONS 

The development of the airship was international and primarily 
reflected the lighter-than-air efforts of Germany, Great Britain, 
France, the U.S. and, in the 1930s, of the U.S.S.R. Other nations., 
however, including Italy, Spain, Poland, Switzerland and Japan, 
engaged in airship operations at one time or another, but their 
activity and therefore their accomplishments in this field were 
limited. 

Germany. — Although the success of the rigid airships of 
Count Zeppelin’s Luftschiffbau- Zeppelin company dominated the 
German lighter-than-air picture, there were nevertheless other 
German dirigible constructors. Maj. August von Parseval in 
1906 constructed for the German army the first in a series of some 
28 Parseval pressure type airships which were built from that date 
until 1929. In 1907, a semirigid airship was constructed for the 
imperial German government by Maj. von Gross and Nikolas 
Basenach. Some four additional Gross-Basenach ships were built ; 
the last, completed in 1913, had a speed of 51 m.p.h. and saw 
service with the German navy in the Baltic sea. 
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Count Zeppelin’s competitors in German rigid airship develop- 
ment were Johann Schulte and Heinrich Lanz who in collabora- 
tion evolved a rigid design, using a spirally disposed wooden girder 
type of construction. Their first ship, a 700,000 cu.ft. capacity, 
430-it-Iong, 6o-ft.-wide craft, was completed in 1911 and attained 
a speed approaching 50 m.p.h, The last Schiitte-Lanz airship 
(22nd in the series) was completed in June 1918. 

Meanwhile, the success of the Zeppelin type had led to the 
foundation in 1910 of the Deutsche Luftschiffahrts-Aktien- 
Gesellschaft, commonly known as Delag, which was a trans- 
portation company organizing commercial and pleasure flights in 
airships until the outbreak of World War I in 1914. During these 
five years, Delag’s five Zeppelins made about 1,600 flights, carry- 
ing 37,250 passengers without injury. 

During World War I, 88 Zeppelins were built at four Zeppelin 
fabrication plants. These ships operated under the German army 
and navy for North sea patrol, scouting and for bombing of 
strategic areas, although they were gradually rendered ineffective 
in the latter mission by improvement of Allied defense means. 
Under the pressure for greater range and larger bomb loads and 
in order that they might fly higher and faster, the Zeppelins 
underwent remarkable improvement during this period. By 1918, 
size had increased to 2,400,000 cu.ft., speed to 80 m.p.h., useful 
lift to 50 tons, and ceiling to more than 20,000 ft. The Zeppelins 
were armed with machine guns mounted in the cars and atop the 
hull; they also had a subcloud car which could be lowered be- 
neath the clouds. An observer in this car could navigate or direct 
bombing while the airship remained hidden above. ( See Am 
Raids.) 

Zeppelin activity temporarily ceased with the capitulation of 
Germany in 1918. Existing Zeppelins were sabotaged by their 
crews, dismantled or delivered to France, Italy, England, Bel- 
gium and Japan. Two small commercial Zeppelins, the “Boden- 
see” and “Nordstern,” were built immediately following the 
Armistice, but were surrendered to Italy and France respectively 
in 1921. 

The next Zeppelin airship was the 2,470,000 cu.ft. LZ-126 
which was constructed as a war reparations payment to the U.S. ; 
this airship, later christened the “Los Angeles,” was delivered to 
the U.S. by a transatlantic flight in Oct. 1924. The “Graf Zep- 
pelin” (LZ-127), a 3,708,600 cu.ft. ship, was completed in Sept. 
1928; this airship saw nine years of successful continuous serv- 
ice. When decommissioned in 1937, the “Graf Zeppelin” had 
made 590 flights (including 144 ocean crossings) and had flown 
^053,391 mi., carrying 13,110 passengers and 235,300 lb. of mail 
and freight. Hugo Eckener, successor to Count Zeppelin who 
died in 1917, commanded the ship on a 21,700 mi. world flight, 
completed in an elapsed time of 20 days and 4 hours in 1929. 
(See also Trans-Oceanic and Trans-Continental Flights.) 

The LZ-i 28 did not progress far beyond the blueprint stage 
and was followed by the 7,063,000 cu.ft. “Hindenburg” (LZ-129), 
completed in 1936. This $03-ft.-iong airship, of conventional Zep- 
pelin design with 36 longitudinal girders and 15 wire-braced 
main transverse frames, was powered by four 1,100 h.p. Mercedes- 
Benz diesel engines which gave the ship a maximum speed of 84 
m.pJi. At a cruising speed of 78 m.p.h,, the “Hindenburg,” which 
contained accommodations for 50 passengers within its hull, had 
an 8 , 75 © nai. range. In 1936, this airship operated the first com- 
mercial air service across the North Atlantic by carrying 1,002 
passengers on 10 scheduled round trips between Germany and the 
U.S.; eastbound crossings averaged 65 hr., westbound, 52 hr. On 
May 6, 1937, while landing at Lakehurst, N.J., on the first of its 
1937 season of North Atlantic crossings, the hydrogen inflated 
“Hindenburg” burst into flames and was completely destroyed with 
a loss of 36 lives — including the first passenger fatalities in the 
history of commercial airship operation. The fire was generally 
attributed to a discharge of atmospheric electricity in the vicinity 
of a hydrogen leak. 

The LZ-130, bearing again the name “Graf Zeppelin” was com- 
pleted and tested in Sept. 1938, Designed for helium operation, 
fins slightly modified sister ship of the “Hindenburg” was built 
ior transatlantic commercial service, but the tense international 


situation at tnat ume and the refusal of the U.S. to export helium 
prevented the use of the ship for such a purpose. Inflated with 
hydrogen, the LZ-130 made a limited number of exhibition and 
test flights over Germany but saw no commercial or war service. 

With the completion of the LZ-130 in 1938, work was begun 
on the LZ-131 but, as the outbreak of World War II approached, 
the German government in July 1939 directed the Zeppelin com- 
pany to discontinue all lighter-than-air manufacture. Finally, in 
April 1940, another nazi directive ordered the dismantlement of 
the LZ-130, the old decommissioned “Graf Zeppelin” (LZ-127) 
and the main Zeppelin operating terminal at Frankfurt-on-Main; 
the reason given was the war need for duralumin and steel. Later, 
in July 1944, Allied bombings of Friedrichshafen resulted in the 
destruction of the hangars, shops and production facilities of the 
Zeppelin company, then engaged in the production of miscellane- 
ous war materials. 

Great Britain. — Prior to World War I, the British made little 
contribution to airship development, although a few private ex- 
perimenters, notably Henry Spencer, Dr. Barton and E. T. Wil- 
lows, aroused sufficient interest to cause the government to begin 
airship construction in 1907. From that date to the outbreak of 
hostilities in 1914, about eight British pressure airships, varying in 
volume from 21,000 to 180,000 cu.ft., were constructed, while an 
additional five were purchased from France and Germany. A 
rigid, the 660,000 cu.ft. “Mayfly,” designed along Zeppelin lines, 
was completed in 1911 ; this ship never flew because it broke in two 
the same year while being brought out of its shed at Barrow. The 
failure of the “Mayfly” temporarily halted British rigid airship 
construction until 1914. 

During the war period of 1914-18, seven nonrigid types were 
evolved for antisubmarine, antimine and coastal patrol duties. 
Ranging in size from the 60,000 cu.ft. S.S. type to the 360,000 
cu.ft. North Sea class, these airships attained speeds as high as 
58 m.p.h. and one, the NS-11, made a flight of 101 hr. endurance 
in 1919. A total of 207 nonrigid airships was built or used by 
Great Britain from 1914-18; of this number, 56 were in active 
service from June 1917 to Oct. 1918, during which time they flew 
59,704 hr. and sighted 49 submarines. More than 9,000 patrol and 
2,200 escort missions were carried out from 17 airship stations 
and 12 mooring-out sites. Nonrigid activity ceased shortly after 
the termination of the war, but one commercial blimp, the 60,000 
cu.ft. AD-i, was constructed in 1929. 

Rigid construction was resumed in 1914 when work was begun 
on the R-9; this second British rigid was completed three years 
later. Six rigids (two modified to abolish external keels) of the 
R-23 class were next laid down, followed by the R-31 and R-32, 
which were of wooden construction. None of these airships, how- 
ever, equalled the products of the experienced Zeppelin designers 
and constructors. When the German Zeppelin L-33 was shot 
down in good condition over Essex in 1916, it served as a model 
for the next British rigids, the R-33 and R-34 which were com- 
pleted in 1919 and were marked in their improvement in con- 
struction and performance; in fact, the R-34 had sufficient range 
to complete a transatlantic flight to Mineola, N.Y., the same year 
—the first transoceanic airship flight. Two additional rigids, the 
R-80 and R-36, were launched in 1920 and 1921. They were fol- 
lowed by the 2,700,000 cu.ft. R-38, which was to be purchased 
by the U.S. navy. Delivery by air was planned, but on its fourth 
trial flight, on Aug. 24, 1921, the craft broke in two and fell into 
the Humber river, killing 44 British and U.S. airship officers and 
men. The R-38 disaster brought British service airship activity 
to a halt, but in 1924 there was undertaken an empire communi- 
cations scheme which provided for the construction of two com- 
mercial 5,000,000 cu.ft. rigid airships, the R-xoo and R-101. Both 
were completed in 1929} the former by the Airship Guarantee 
company at Howden, the latter by the Royal Airship works at 
Cardingtom The R-100, with accommodations for 100 passengers, 
was built on a modified Zeppelin design with six gasoline engines. 
Its two-year life was uneventful, although in July 1930 it flew to 
Montreal, Quebec, in 78 hr., returning the following month in 
58 hr. The R-101, which was lengthened subsequent to completion 
to increase its lifting capacity, accommodated about <0 mssenffers 
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and deviated substantially from Zeppelin practice by using steel 
girders and five diesel engines. On an attempted flight, Oct. 5, 
1930, to India, the R-101 crashed into a hill during a storm near 
Beauvais, France, and burst into flames, killing 46 persons. Fol- 
lowing this disaster, the government scrapped the R-100 in 1931 
and abandoned airship activity indefinitely. 

France. In spite of the broad French background in early 
lighter-than-air development, French interest lapsed appreciably 
after A. Santos-Dumont demonstrated his series of airships. The 
first significant modern airship of native French design was the 
Lebaudy brothers’ “Jaune” (1902), which resulted in an order 
from the ministry of war for a slightly larger version. The suc- 
cess of the Lebaudys encouraged others to undertake lighter-than- 
air manufacture. From 1904 until the outbreak of World War I, 
pressure airships for the French government, for private use and 
for export were constructed in appreciable numbers by the Astra, 
Clement-Bayard, and Zodiac firms and by the government’s air- 
ship factory and development centre at Chalais-Meudon. 

During World War I, about 30 airship types were produced, 
with capacities ranging from 70,600 cu.ft. to 501,100 cu.ft. The 
French army, which had possessed about 16 airships during the 
war period, abandoned its airship activity in 1917, transferring 
8 ships to the navy for operation. With an additional 52 airships, 
the French navy in 1917-18 performed more than 3,300 flights 
totalling 16,000 hr.; these airships were said to have attacked 60 
U-boats and sighted 100 mines. 

After the Armistice, considerable governmental interest was 
shown in rigid airships, of which type only one had previously 
been constructed in France. This had been the none too success- 
ful “Spiess,” a privately owned wooden rigid built by the Zodiac 
society in 1912. Three Zeppelins, the L-72, LZ-113 and the small 
commercial “Nordstern,” were turned over to France by Germany 
in 1920-21. The latter two saw little active service prior to dis- 
mantlement, but the 2,470,000 cu.ft. L-72 (renamed the “Dix* 
mude” by the French) established an endurance record of 118 hr. 
41 min. in Sept. 1923. In December of the same year, the “Dix- 
mude” was lost over the Mediterranean with its entire comple- 
ment; this disaster brought about the termination of rigid activity 
in France. 

Despite the loss of the “Dixmude,” French naval nonrigid and 
semirigid airship activity continued. From the end of World War 
I to its disestablishment in 1937, the French naval airship service 
operated an average minimum of two ships without a serious 
accident or fatality; the main operating base was Rochefort. All 
airships built during this period were constructed by the sole re- 
maining French airship manufacturer, the Zodiac society, which 
from 1924-37 produced ten airships (six nonrigid, four semirigid) 
for the navy; the smallest was a 130,000 cu.ft. Vedette, the largest 
a 350,000 cu.ft. Escorteur. 

In 1936, Zodiac developed for the French army a 35,000 cu.ft. 
motorized observation balloon with an attachable power and con- 
trol gondola, so that it could be flown as an airship to alternative 
positions. This balloon went into mass production in May 1940, 
during which month 21 were completed. Additional motorized 
balloons were not produced because of the defeat of France the 
following month, but several were subsequently seized by the 
Germans for use against the U.S.S.R. The termination of navy 
airship activity by government decree in 1937 and of similar army 
activity by German conquest in 1940 was made all the more com- 
plete by Allied bombings of airship hangars and by other war 
destruction. French post-World War II aviation plans therefore 
included no provisions for lighter-than-air development; no gov- 
ernmental or private airship construction was planned although 
the sport of free ballooning was revived in 1945-46 to such an 
extent that the manufacture of balloons was recommenced by 
Zodiac. 

Italy. — Most Italian airship construction concerned itself with 
the development of the semirigid type, in which Italy was soon 
acknowledged to be the leader. Several P- and M-type airships, 
166,000 cu.ft. and 424,000 cu.ft. respectively, were designed and 
built by Gen. A. Crocco and Ricaldoni prior to World War I; 
several Forlanini type semirigids had similarly been completed by 


the beginning of hostilities. During the World War I period of 
1914-18, additional types were developed, primarily to increase 
altitude performance for bombing missions. 

Although receiving three Zeppelins from defeated Germany in 
1920-21, the Italians made little or no effort to explore the possi- 
bilities of the rigid airship; indeed, improper handling resulted in 
wrecking two of these Zeppelins before they had been in Italian 
possession one year. In 1921, a 1,240,000 cu.ft. semirigid, the 
“Roma,” was sold to the U S. army; this 410-ft-long airship was 
shipped disassembled to the U.S. where it was re-erected. During 
a test flight on Feb. 21, 1922, the “Roma” became unmanageable, 
crashed into a high tension wire and burned, killing 34 persons. 
The well-known N-type Italian semirigid was developed by Gen. 
Umberto Nobile and was the last airship type undertaken under 
government cognizance when Italy officially terminated its airship 
program in 1927. On May n, 1926, the 654,000 cu.ft. “Norge” 
(N-i), carrying an expedition headed by Roald Amundsen, Lin- 
coln Ellsworth and Nobile, left Spitzbergen for the north pole. 
The “Norge” passed over the pole on May 12 and, continuing 
its 3,000-mi. flight, landed 2 days later at Teller, Alaska, where 
it was dismantled. The N-3, third of the Nobile N-series, was 
sold to Japan where it was destroyed during naval manoeuvres in 
Oct 1927. Using the “Italia” (N-4), Nobile attempted another 
polar flight in May 1928, but after reaching the north pole, the 
ship crashed on its homeward journey with a loss of seven lives. 
The “Italia” affair and its unpleasant repercussions signalled the 
end of airship development in Italy, and Nobile later went to 
Russia to practise his art of semirigid airship design. 

Russia. — Although Russia had shown a pre-World War I in- 
terest in airships by purchasing semirigids from France, there was 
little concerted activity until about 1931 when a public subscrip- 
tion of 15,000,000 rubles toward an airship program was an- 
nounced. The second five-year plan provided for the operation of 
airships on civil air routes within the Soviet Union, and to assist 
this program the services of Gen. Umberto Nobile, Italian de- 
signer of semirigid airships, were secured. A number of small 
pressure airships were subsequently constructed, and in 1933 
plans were announced to lay down a 1,304,620 cu.ft, commercial 
ship at Dolgo Prutnaja, 19 km. from Moscow, and one of 705,200 
cu.ft. at Leningrad. The former, like the 2,820,000 cu.ft. metal- 
clad also announced as planned, was presumably never built. The 
Dirigiblestroi or Dirigible Construction trust in 1936 began the 
353-ft-long 882,829 cu.ft. semirigid DP-9. In 1937 a Russian 
airship commission visited the U.S. to study American airship 
efforts. In September of the same year, the 650,000 cu.ft. semi- 
rigid V-6 established an endurance record of 130 hr. 27 min. (This 
record stood until Nov. 1946 when it was broken by 40 hr. by the 
U.S. navy blimp XM-i.) The V-6 was destroyed with the loss of 
13 lives in 1938 when it crashed into a mountain while partici- 
pating in rescue operations to assist soviet scientists marooned on 
a drifting polar ice flow. In May 1938, the V-10 began its trials 
at Moscow, and the V-8 was reportedly still under construction 
for a proposed commercial route between Moscow and Leningrad. 

Nothing was heard of Russian lighter-than-air activity during 
World War II. In late 1945 it was disclosed that a small civil air- 
ship, the “Victory,” had made an 80 hr. demonstration flight over 
the Black sea. In Nov. 1946, the existence of another soviet air- 
ship, the “Patriot,” was announced; this i5o-ft.-long craft was 
reported to be dual engined and capable of carrying 12 passengers 
with a x-man crew. Helium resources exist in the U.S.S.R. and it 
was probable that this noninflammable gas was being used as an 
inflation medium for soviet airships. 

United States. — A number of small privately-owned pressure 
airships were built and flown by Capt. Thomas S. Baldwin, Lin- 
coln Beachey and Roy Knabenshue immediately following the be- 
ginning of the 20th century. The first practical U.S. airship was 
Baldwin’s “California Arrow” (1903), while the first U.S. gov- 
ernment airship was a 19,500 cu.ft. craft bought from Baldwin by 
the U.S. army in 1908. Two unsuccessful attempts to fly to the 
north pole were made in 1907 and 1909 by the explorer Walter 
Wellman in his airship “America”; using the same craft, Wellman 
in 1910 attempted a transatlantic flight which similarly failed. In 
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1912, Melville Vaniman took off from Atlantic City, N.J., for a 
transatlantic flight in the “Akron,” but within 15 min. after de- 
parture, the airship caught fire and was destroyed with the loss of 
its entire crew of 5. 

Naval airship activity began when the i75~ft.-Iong, 114,800 
cu.ft. capacity, DN-i was contracted for in 1915. Erected in a 
floating hangar at Pensacola, Fla., the DN-i (later redesignated the 
A-i) was completed in April 1917; the craft proved unsatisfactory 
because of excessive gas leakage and was abandoned after three 
flights. 

In 1917, with war clouds on the horizon and serious attention 
being given to the development of nonrigids for antisubmarine 
and coast patrol duties, the navy ordered 15 B-type airships 
(77,000 to 84,000 cu.ft.), which w r ere completed in 1917-18 by 
the Goodyear Tire and Rubber company, Goodrich Tire and 
Rubber company and Connecticut Aircraft company. The B-class 
was followed by the 182,000 cu.ft. C-type, for which 30 (reduced 
to 10 after the Armistice) were contracted with Goodyear and 
Goodrich; the first C-ship was completed in Sept. 1918. During 
U.S. participation in World War I, U.S. navy blimps were based 
at seven Atlantic coast air stations from Chatham. Mass., to Key 
West, Fla., while other airships, acquired from the French, were 
operated from Paimboeuf, France. In May 1919, the C-5 at- 
tempted a transatlantic crossing; after flying from Montauk, 
Long Island, N.Y., to Newfoundland in 23 hr., the blimp was lost 
when strong winds tore it away crewless from its mast and blew 
it to sea. 

Five D-type airships (189,000 cu.ft.) were next built by Good- 
year and Goodrich. A considerably modified D-ship, the D-6, was 
later produced by the navy. In 1918 and 1919, Goodyear built 
three small, single engine, nonrigid airships, of which two, desig- 
nated the E-i and F-i, were purchased by the navy. A 400,000 
cu.ft. G-ship design was completed in 1919, but no ships of this 
type were constructed. The designation G was later applied to a 
class of utility and training ships (183,000 to 196,700 cu.ft.) 
which began with the G-i (ex-Goodyear “Defender”) acquired in 
1935. The first and only navy semirigid airship was the O-i, 
erected at Cape May, N.J., in Sept. 1919; imported from Italy, 
this craft saw only three months 5 service. In 1921, Goodyear 
completed for the navy the 43,000 cu.ft. H-i, a single engine 
airship which could be towed or used as a kite balloon. The next 
naval airship type was the J-ship, of which the first unit was 
completed in 1922. 

Meanwhile, the U.S. army, which had no World War I airship 
program, undertook such development in 1919, with a joint serv- 
ices agreement that its program would concern itself with non- 
rigid and semirigid development, while the navy would concen- 
trate on rigid airship activity. The army acquired several blimps 
from the navy and constructed main airship bases at Langley 
Field, Ya., and Scott Field, 111 . A number of nonrigids, particu- 
larly of the TC-class, were constructed for the army which, in 
addition, to investigate the semirigid design, purchased the 
“Roma 51 from Italy in 1921 and the 719,000 cu.ft RS-i from 
Goodyear four years later. The 1,240,000 cu.ft. Italian-built ship 
was destroyed with the loss of 34 lives on Feb. 21, 1922, when it 
burned after striking a high tension wire at Langley Field, Va. 
The RS-i, after several years of intermittent service, was dis- 
mantled, and the army concentrated thereafter on nonrigids and 
motorized balloons, Finally, in 1937, the army terminated its air- 
ship program and turned over its nonrigids to the navy. 

Entrusted with rigid airship development, the navy began con- 
struction of the 2,115,174 cu.ft. ZR-i in 1919. Fabricated at the 
Naval Aircraft factory, Philadelphia, Pa., and assembled at the 
Naval Air station, Lakehurst, N J., this ship, christened the “Shen- 
andoah, was largely a copy of the German Zeppelin L-49 design, 
modified for mooring mast and helium operation. Her maiden 
mght on Sept 4, 1923, was followed by a number of noteworthy 
mgnts including a 9,000 mi. transcontinental trip. On Sept. 3 
nu' Sf khenandoah" broke into three parts in a line storm over 
Ohio, killing 14 members of her crew of 43. 

That no fire accompanied the “Shenandoah’s” destruction, 
thereby enabling 29 crew members to free balloon the hull sec- 


tions to earth, was undoubtedly due to the noninflammable helium 
with which the ship was inflated. Helium had been adopted as 
the sole inflation medium of army and navy airships following 
the burning of the former’s hydrogen filled “Roma” in 1922. The 
first U.S. airship inflated with helium had been the army’s C-7 in 
Dec. 1921. 

The purchase of the British rigid R-38 (U.S. navy designation, 
ZR-2) was authorized in 1920 with accompanying arrangements 
for the instruction *of U.S. personnel in British rigid airship tech- 
nique. This 2,700,000 cu.ft. ship was destroyed on Aug. 24, 1921, 
with the loss of 16 U.S. airship officers and men when it broke in 
two during its fourth trial flight in England. 

On Oct. 15, 1924, the German Zeppelin company delivered the 
2,470,000 cu.ft. ZR-3, later christened the “Los Angeles,” to 
Lakehurst, N.J., after a 5,000 mi. flight from Friedrichshafen 
where the ship had been constructed as a war reparations pay- 
ment to the U.S. This 658-ft-long dirigible was used extensively 
for experimental work on flight and mooring problems and de- 
veloped a means for hooking-on and releasing aeroplanes in flight. 
After 331 flights for a total of 4,320 hr., the “Los Angeles” was 
decommissioned at Lakehurst in 1932 and dismantled 7 years 
later. 

The German Zeppelin patents and processes together with the 
services of key Zeppelin personnel were acquired in 1924 by the 
Goodyear Tire and Rubber company, which formed a subsidiary, 
the Goodyear-Zeppelin corporation, in Akron, 0 . In 1928, 
Goodyear-Zeppelin began the construction of two 6,500,000 cu.ft. 
rigid airships for the navy. Both ships were 785 ft. long and 
133 ft. in diameter, with a cruising range of 6,500 mi. and a 
maximum speed of 72 knots. The power plant installation was 
novel, with each ship having eight 560 h.p. Maybach engines 
mounted in separate engine rooms within the hull and driving 
propellers so mounted on outriggers that they could be swivelled 
to produce a vertical lifting component. To compensate for 
weight lost through fuel consumption, water recovery apparatus 
was installed with exhaust condensers mounted on the hull above 
the engine rooms. Each ship also carried a trapeze for the landing 
and launching of aeroplanes and possessed an internal hangar for 
five planes. The “Akron” (ZRS-4) was completed in 1931 but, 
after about 1,200 hr. of service, crashed with the loss of 73 lives 
on April 4, 1933, in a storm off the New Jersey coast. Her sister 
ship, the “Macon” (ZRS-5), was launched the same month and 
operated primarily from the new airship base at Sunnyvale, Calif.; 
previous rigids had all been based at Lakehurst. On Feb. 12, 
1935 , while returning from fleet manoeuvres, the “Macon” suf- 
fered failure of her upper fin structure, resulting in loss of control. 
With severe gas leakage and accompanying structural collapse, the 
“Macon” settled to the sea and slowly sank off the California 
coast ; all but two crew members were rescued. 

. J } os $ of the “Macon” left the navy without an operational 
rigid airship and led to numerous naval, governmental and civil 
investigations to determine the safety and practicability of rigid 
airships. Since the results of these investigations endorsed further 
dirigible construction, a 3,000,000 cu.ft. navy rigid was authorized 
in 1938. However, money appropriated by congress to begin its 
construction reverted to the treasury after delays in selecting the 
design and size; subsequent funds were not voted, and the ship 
never progressed beyond the drawing board stage. 

. lnthe Period between World Wars I and II, United States civil 
airship activity was primarily limited to the operation of com- 
mercial and advertising blimps by the Goodyear company, con- 
structor of virtually every significant U.S. airship after ’1911. 
After experimenting with a small “pony blimp ” Goodyear in 1925 
began the operation of from one to six of its own nonrigid helium 
inflated airships, which pioneered many airship flight and ground 
handling improvements. The capacity of these Goodyear blimps 
varied from 51,000 cu.ft. to 183,000 cu.ft. but was later stand- 
ardized at 123,000 cu.ft., a size which carried 6 passengers. From 
the beginning of these commercial operations in 1925 until the 
transfer of the Goodyear blimp fleet to the navy in 1942 for war 
duty, Goodyear airships made 152,441 flights and carried 407 171 
passengers without a single passenger injury or fatality. 
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*935? with rigid airship activity ended by the crash of the 
“Macon/ 5 naval lighter- than-air efforts again centred about non- 
rigid development. At that time, the navy was operating the 
210,000 cu.ft. J-4., the 320,000 cu.ft. K-i, and the 202,000 cu.ft. 
ZMC-2. The J-4 was an open gondola ship completed in 1924, 
while the K-i, completed in 1931, used Blau gas as well as gaso- 
line for fuel. The ZMC-2, first successful all metal airship, was 
constructed in 1929 by the Metalclad Airship corporation of De- 
troit, Mich. Its hull consisted of 24 longitudinals and 12 circular 
frames to which an .0095 thick outer cover of alclad sheet 
was riveted. Although possessing certain rigid construction char- 
acteristics, the ZMC-2 was nevertheless a pressure airship de- 
pending upon internal pressure to maintain hull rigidity in flight. 
While the craft had a long successful life prior to dismantlement, 
no other metal-clads were built. The 183,000 cu.ft. Goodyear- 
owned “Defender 55 was acquired by the navy in 1935 and desig- 
nated the G-i. Two years later, upon abandonment of the army 
airship program, the navy received the former army TC-13 and 
TC-14, nonrigids of about 350,000 cu.ft. capacity. 

Increased airship strength was authorized as the entry of the 
United States into World War II drew near, and at the time of 
Pearl Harbor the navy was operating 4 new K-type patrol air- 
ships (built 1938-41), 3 small L-type trainers (built 1938-41), 
the G-i and the TC-13 an d 14. The airship building program was 
speeded up and an improved G-type and new M-type ship evolved. 
During the war period, the navy operated a total of 134 K-type 
(425,000 cu.ft.) and 4 M-type (647,500 cu.ft.) patrol airships, 22 
L-type training ships of 123,000 cu.ft. capacity and 8 G-type 
(196,700 cu.ft.) training and utility blimps. 

Except for those used primarily for training and experimenta- 
tion, U.S. navy airships of World War II were grouped into 14 
U.S. fleet blimp squadrons which, operating from more than 50 
main and auxiliary bases, performed antisubmarine patrol and 
escort operations in a 3,000,000 sq.mi area along the U.S. At- 
lantic, Gulf and Pacific coasts, in the Caribbean, along the South 
American coast from Panama to Rio de Janeiro and in the Medi- 
terranean. A U.S. fleet blimp utility squadron similarly operated 
from five bases along the Atlantic seaboard. These 15 squadrons 
flew a total of 55,900 flights for 550,000 hr. and escorted 89,000 
ships without the loss of a single vessel to enemy action. Of the 
blimps assigned to fleet units, 87% were in operational readiness at 
all times, thereby establishing a record availability for military 
aircraft. 

The year 1944 marked the peak of World War II airship opera- 
tion; at that time, naval lighter-than-air flight personnel num- 
bered 1,500 officer pilots and 3,000 enlisted air crewmen; ground 
administrative and maintenance personnel amounted to 706 offi- 
cers and 7,200 enlisted men. 

The first nonrigid airship transoceanic flight was made in 1944 
when blimp squadron- 14 was ordered based with six K-ships at 
Port Lyautey, French Morocco, for patrol of the Straits of Gi- 
braltar. The blimps were ferried across the Atlantic in pairs from 
South Weymouth, Mass., via Newfoundland and the Azores. The 
first flight (3,145 mi.) was made on May 29-June 1, 1944, by the 
K-i 23 and K-130 in a total flight time of 58 hr. In 1945, two 
additional K-ships were flown to Port Lyautey from Weeksville, 
N.C., via Bermuda and the Azores; the 3,532 mi. flight was com- 
pleted in a flight time of 62 hr. Another transatlantic airship 
movement was planned in May 1945 when the navy, recognizing 
the value of the airship in visual and instrumental detection of 
U-boats, ordered a blimp squadron based in southwest England. 
This move was cancelled just prior to execution because of the 
capitulation of Germany. 

Although antisubmarine operations were the main duties of U.S. 
navy airships during the war, it was found that their unusual 
flight characteristics were valuable in the fulfilment of general 
utility missions. Torpedo recovery, aerial photography, observa- 
tion, special equipment calibration, search operations, rescue work 
and other services requiring slow speed, low altitude operations for 
extended periods of time were performed in great numbers and 
variety for fleet and shore units. In the Mediterranean, the air- 
ships of squadron 14 assumed an unprecedented importance in 
1— Y 


mine sweeping operations through spotting and marking other- 
wise undetected mine fields and through saving a number of 
sweeping vessels by diverting them from collision courses with 
mines they could not see. 

With the end of hostilities in 1945, the active naval airship 
organization was reduced to two operational U.S. fleet blimp 
squadrons plus an extensive training and experimental program 
at Lakehurst, war and postwar headquarters of naval lighter- 
than-air activity. The activation of a naval reserve airship train- 
ing program was also planned. As part of Lakehurst experimenta- 
tion to determine the sea-keeping and habitability features of air- 
ships, the 725,000 cu.ft. XM-i (formerly the 647,500 cu.ft. M-i) 
on Nov. 2, 1946, established a 170 hr. 17 min. world's aircraft 
endurance record for continuous unrefuelled flight. 

Civil airship activity was resumed in 1946 with the purchase 
and operation of surplus navy K- and L-type blimps for adver- 
tising purposes by the Goodyear company, Douglas Leigh Sky 
Advertising corporation and Hughes Aircraft corporation. 

AIRSHIP OPERATION AND CONSTRUCTION 
CONSIDERATIONS 

This discussion is limited to the nonrigid airship and omits con- 
sideration of rigid activity because of its world-wide termination 
in 1940 with the dismantlement of the German Zeppelin LZ-130. 

Flight Principles. — An airship or balloon floats in the air 
whenever the sum of the weight of the gas container (and any 
structural weights or other loads hanging therefrom) plus the 
weight of the very light lifting gas is the same as or less than 
the weight of the air which the airship or balloon displaces. This 
Archimedean precept is the fundamental principle of airship flight. 
Airships lighter than the air they displace experience a buoyant 
force tending to make them ascend; those which are heavier will 
tend to descend. The lift acquired by an airship from the buoy- 
ancy of its gas is known as static lift. 

When a lighter-than-air craft is buoyant, it is in a “light 55 con- 
dition. When its weight and static lift are equal, it is “in equi- 
librium 55 ; it is “heavy 55 when its weight exceeds its static lift. An 
airship is also subject to dynamic lift derived from its motion 
through the air. While its hull is by no means an efficient airfoil, 
its size produces an appreciable lifting effect when driven through 
the air at an inclination. The “heavy 55 airship utilizes this dy- 
namic lift of the hull and fins' as well as static lift and, like an 
aeroplane, becomes airborne by means of a take-off run on its 
landing gear. U.S. navy blimps have taken off as much as 6,ooo 
lb. “heavy. 55 “Light” airships are sufficiently buoyant to become 
airborne without a take-off run. While blimps which are “heavy” 
fly at a slight inclination to make use of the lifting effect of the 
air flow, “light” airships conversely fly slightly nose down, so that 
the air flow against the top side of the envelope will counteract 
the lightness and the constant static tendency to gain altitude 
The static condition of airships varies in flight, depending upon 
such factors as the amount of fuel consumed (each gallon of 
gasoline weighs six pounds) and changes in weather conditions. 
Extreme heaviness can be remedied by ballast expenditure while 
excessive lightness can be overcome by picking up sea water or 
other ballast and valving lifting gas. 

Normal control of altitude is maintained neither by the expend- 
ing of ballast nor by the valving of helium. To ascend, “up ele- 
vator 55 is given, raising the airship's elevators which are flippers 
attached to the horizontal fins. The air flow about the moving 
airship strikes these raised surfaces and depresses the tail, thus 
lifting the nose; the engines drive the ship upward. To descend, 
“down elevator” raises the tail and lowers the nose, enabling the 
motors to drive the ship earthward. Rudder control is similarly 
exerted; the air flow, striking the rudder surfaces (attached to 
the upper and lower vertical fins), turns the tail, hence the nose, 
in the desired horizontal direction. The control of an airship in 
many respects resembles that of a submarine, the blimp’s ele- 
vators and rudders corresponding to the undersea craft's diring 
planes and rudder. 

Lifting Gases and Pressure Control.— -At sea level and at 
standard conditions, air weighs about 81 lb. per 1,000 cu.ft. There 
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are. only a few gases which give any practical lift in air, the most 
commonly used being hydrogen, helium and coal gas. Because of 
the weight of coal gas, its use is restricted to free balloons of limited 
performance. Pure hydrogen and helium weigh 5 and 11 ib. per 
1,000 cu.ft. respectively, and their corresponding lifts are 76 and 
70 lb. However, impurities generally present reduce these values 
to working figures of 68 lb. for hydrogen and 62 lb. for helium. 
The disadvantage of the lesser lift of the helium is offset by the 
noninflammable nature of the gas, an advantage which caused the 
U.S. to adopt a “helium only” policy in airship operation. The 
higher cost of helium (approximately per 1,000 cu.ft. as 
against about $6 for hydrogen) plus the fact that its shipment 
and storage are complicated and expensive make it necessary that 
helium valving practice be much more conservative than that 
used with hydrogen inflation. ( See Helium.) 

In nonrigid airships, internal gas pressure. and its maintenance 
between maximum and minimum safety levels are vital. A blimp 
flying with low pressure reduces the firmness of its envelope and 
is endangered by the possibility that the air flow might cause the 
bag to fold or buckle. On the other hand, excessively high pres- 
sure places undue strain on the envelope, perhaps causing it to 
rip were it not for helium valves which automatically operate 
when the pressure exceeds the safety limit. This problem of 
maintaining proper pressure is aggravated by the eccentricities of 
gases which continually expand and contract because of tempera- 
ture and altitude changes. To compensate for these changes in 
helium or hydrogen volume, nonrigid airship envelopes contain air 
compartments known as ballonets. 

The 425,000 cu.ft. envelope of a K-ship (representative of 
standard airship design) consisted of one helium chamber and 
two ballonets. When the envelope was inflated with helium to 
its maximum capacity, the gas chamber contained 425,000 cu ft 
of helium and the air ballonets were empty. If during flight a 
decrease in temperature or altitude caused the 425,000 cu.ft. of 
helium to contract to 400,000 cu.ft., the operation of the ballonets 
ensured the maintenance of constant and adequate pressure. As 
the 25,000 cu.ft of helium disappeared through contraction, an 
electric blower or the propeller slip stream blew an equivalent 
volume of air into the ballonets which inflated within the en- 
velope, thereby replacing the missing helium and keeping the 
pressure constant. If the gas later expanded to a volume of 
410,000 cu.ft., 10,000 cu.ft. of air were then released from the 
ballonets by automatic valves. The total capacity of the K-ship’s 
two ballonets was 114,000 cu.ft.-slightly more than one-quarter 
of the total bag volume. By means of these air ballonets, K-ship 

Jl. 7 * P f reSSU 7 W ? s mamtamed at a Point equivalent to the 
weight of 1.5 m. of water. Ballonets, because of their fore and 
aft locations, may also be utilized for trimming purposes. 

(instruction Details.— A modern nonrigid airship envelope 
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aeroplane type gasoline engines, are mounted on outriggers ex- 
tending from either side of the car; access to the engines is pos- 
sible in flight. Because of their large size (42 ft. in length for 
the K-ship, 115 ft. for the M-ship), airship cars possess good 
habitability characteristics and are fitted with the finest com- 
munications and navigational equipment. 

Each blimp is equipped with a number of ropes and lines used 
in ground handling operations to steady and hold the ship in 
position or to pull a “light” craft to earth. 

At the extreme bow of the airship is a round disk mounting a 
horizontal spindle to which a cone is attached. The mooring of 
an airship is normally accomplished by fitting this cone into a 
cuplike device at the top of the mooring mast. With its nose 
held in this manner, an airship is docked, undocked or “walked” 
across the field by means of a mobile, tractor-towed, triangular- 
shaped, steel mast, in the case of a K-ship about 43 ft. high. 

Future Development. — Although the U.S. navy’s 725,000 
cu.ft. XM-i was at its time of building the largest successful 
nonrigid airship ever constructed, it by no means represented the 
maximum volume permissible with the nonrigid type of construc- 
tion. Progress in the development of stronger and lighter en- 
velope fabrics makes nonrigids exceeding 1,000,000 cu.ft. capacity 
entirely practicable. However, increased gas volume makes pos- 
sible greater car loading; this increased weight, when concen- 
trated in a short car, imposes considerable strain on the catenary 
curtains and envelope. Accordingly, modem airship practice calls 
for a proportionately longer car to provide a more equitable 
weight distribution on the bag. In the case of the XM-i, its 115- 
ft.-long car was built of three sections integrated by universal 
joints to provide a degree of flexibility. 

With the development of improved power plants, it was con- 
sidered in 1947 that a maximum air speed of about 90 to 100 
m.p.h. was obtainable with standard established hull designs and 
propulsion methods. This figure, although low compared with 
aeroplane speeds, offers no great disadvantage to lighter-than-air 
development because the utility of the airship is derived not from 
its maximum speed but from its ability to conduct hovering or 
low speed, long endurance operations. One aspect of power plant 
improvement during World War II was the incorporation of elec- 
tric reversible propellers to facilitate landing operations by slow- 
ing or stopping the forward motion of the ship so that it could 
be more readily taken in hand by the ground crew. 

Under war demands, U.S. navy airships from 1942-45 operated 
daily under severe weather and climatic conditions, leading to the 
development of new operational techniques. For example, the 
landing of blimps m winds of 35 knots was in peacetime an emer- 
irwRp measure ; m wartime operations, routine landings were made 

L^nrrt^f 1 1 u- nds approachin S 5o knots. The prewar notion 
that successful blimp operations necessitated expensive hangars 
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ships before and during World War II were used to pioneer, test 
and prove many aeronautical, scientific and technical advance- 
ments. Continuation of this activity in peacetime under the cog- 
nizance of the Lakehurst-based Naval Airship Training and 
Experimental command was authorized with promising prospects 
of improvements in airship antisubmarine, utility, mine spotting, 
and rescue devices and operating procedures. 

BiEpOGRAPHY. — General: A. Santos-Dumont, My Airships (1904); 
A. Hildebrandt, Airships Past and Present (1908) ; Jane's All the 
World's Aircraft , Annual (1909 et seg.); G. Whale, British Airships, 
Past, Present, and Future (1919); E. M. Maitland, The Log of 
ILMA. R-34 (1920); J. du Plessis, Les Grands dirigeahles dans la 
paix et dans la guerre (1925); E. Lehmann and H. Mingos, The 
Zeppelins (1927); F. T. Miller, J. 0 . Howe and F. A. Barber, The 
World in the Air (1930) ; C. Sprigg, The Airship (London, 1932) ; C. J. 
Hylander, Cruisers of the Air (1931); H. Allen, The Story of the Air- 
ship (1932) and The Story of the Airship ( Non-Rigid ) (1942); C. E. 
Rosendahl, Up Ship (1931) and What About the Airship? (1938) ; J. A. 
Sinclair, Airships in Peace and War (1934) ; E. A. Lehmann, Auf Luft- 
patrouille und Weltfahrt (1936) ; trans. U.S. A. Zeppelin by J. Dratler 
( 1937 .); P- W. Litchfield and H. Allen, Why Has America No Rigid 
Airships? (1945); U.S. Naval Air Station, Lakehurst, N.J., Airship 
Operations in World War 11 (1946). 

Technical: L. Bairstow, Applied Aerodynamics (1920); H. B. 
Pratt, Commercial Airships (1920); L. Durr, Funfundzwanzig Jahre 
Zeppelin Luftschiffbau (1924) ; E. H. Lewitt, The Rigid Airship (1925) ; 
in “Ronald Aeronautic Library”: E. P. Warner, Aerostatics (1926) ; 
R. H. Upson and C. de F. Chandler, Free and Captive Balloons (1926) ; 
C. de F. Chandler and W. S. Diehl, Balloon and Airship Gases (1926) ; 

T. L. Blakemore and W. W. Pagon, Pressure Airships (1927); C. P. 
Burgess, Airship Design (1927) ; R. Insley, E. T. Jones, F. W. Caldwell, 
and R. F. Kohr, Aircraft Power Plants (1926); J. Schiitte, Der Luft- 
schiffbau, Schutte-Lanz (1927) ; H. R. Cox and T. S. Collins, “Airship 
Design” in Handbook of Aeronautics (1931); K. Arnstein, W. 
Klemperer and M. Munk, “Performance and Aerodynamics of Air- 
ships” in Aerodynamic Theory, vol. vi, ed. by W. F. Durand. Also a 
number of technical articles and bibliographies have appeared in Jour. 
Roy. Aero. Soc .; British Aero . Res. Com., Reports, and Memoranda; 

U. S. Nat. Advis. Com. for Aero., Reports-N otes-Memoranda; Jour. 

Inst. Aero. Sci.; Jour. Amer. Soc. Naval Eng.; Trans. Amer. Soc. Meek. 
Eng.; Trans. Soc. Auto. Eng.; U.S. Naval Inst. Proc.; Zeit. fur Flug- 
technik und Motorluftschiffahrt; and Deutsche Versuchanstalt fur Luft- 
fahrt. (J. G. V.) 

AIRSHIP SHEDS. The term airship shed is used synony- 
mously with airship hangar or airship dock to denote a building 
or other structure in which airships are housed for construction, 
storage, repair or overhaul purposes. 

Sheds are not normally essential for operations since both rigid 
and pressure airships can be “moored out” and operate from 
masts for extended periods of time. Airships can be serviced and 
given minor repairs at masts, and being capable of operating from 
aircraft carriers and specially fitted airship tenders, require hangar 
availability only for major repairs and overhaul or for protection 
from severe weather conditions. 

When airships were small, their sheds were of simple barnlike 
construction with wooden or fabric walls and with swinging doors. 
Earliest hangars were built on the water or sometimes mounted 
on turntables, so that they could be turned into the wind. The 
advent of larger airships, however, seriously complicated shed 
design. It became necessary to develop mammoth structures de- 
void of interior supports, yet so designed that neither the shed 
nor its doors would seriously disturb the normal air flow over the 
airport, thereby complicating the landing and manoeuvring of 
airships. 

The world's largest airship shed, completed by the Goodyear 
Tire and Rubber company at Akron, 0 ., in 1929, is an arch- 
shaped structure with orange-peel doors — a design inaugurated by 
Germany prior to World War I. The Akron dock required about 
7,500 tons of structural steel and has a floor area of 364,000 sq.ft, 
and a cubical. content of 45,000,000 cu.ft At each end there are 
two spherical-calotte doors which can be opened electrically in 
five minutes; each door weighs 600 tons, the weight being taken 
by 40 wheels running on circular railroad tracks. These orange- 
peel doors rotate about hinge pins in the roof, so that in the fully 
opened position they nestle along the arched sides of the shed. 
A similar type hangar with slight modifications and smaller di- 
mensions was constructed about 1933 by the U.S. navy at Sunny- 
vale (later renamed Moffett field), Calif* 


The extensive U.S. navy nonrigid airship (blimp) program oi 
World War II brought about the construction o_f numerous air- 
ship bases and sheds along the U.S. Atlantic, Gulf and Pacific 
coasts. Two 96o-ft.-long, 330-fL-wide, 2oo-ft.-high steel hangars 
of orange-peel door design were erected at South Weymouth 
Mass., and Weeksville, N.C. Other hangars were needed, and tc 
conserve steel a new type shed of wooden construction with con- 
crete foundations was designed and erected at South Weymoutt 

(1) ; Weeksville (1) ; Lakehurst, N.J. (2) ; Glynco, Ga. (2) ; Rich- 
mond, Fla. (3); Houma, La. (1); Hitchcock, Tex. (1); Santc 
Ana, Calif. (2); Moffett Field, Calif. (2); and Tillamook, Ore 

(2) . These 17 hangars were, with slight modifications, identica 
in size and design. The dimensions of the 2 Lakehurst woodei 


Interior length, hangar deck 


Interior width, hangar deck 
Interior door opening, max. height 
Interior door opening, max. width 
Exterior hangar length, max. 
Exterior hangar width, max. 
Exterior hangar height, max. 


1,026 ft. 
235 ” 
120 
220 
1,076 

297 
m. 


sheds shown in the table in column one can therefore be taken a 
representative of the 1 5 others. 

The wood which went into the construction of these sheds wa 
chemically treated to make it fire resistant. Much of the struc 
ture was prefabricated; the truss joints of the wooden beams wen 
bolted together. With the exception of the hangar at Houma, eacl 
shed mounts folding leaf like sectional doors which are 120 fl 
high supported on railroad rails at the top and bottom of tb 
door sill. These doors fold away in recesses between twin rein 
forced concrete pylons on either side of the shed. The pylon 
support a box beam girder carrying the upper rail on which th 
electrically operated doors slide. The doors of the Houma struc 
ture are detachable and, when opened, move on railroad track 
off to one side completely apart from the shed. The three hangai 
at Richmond were totally destroyed by a hurricane and fire i 
Sept. 1945. Many of the world’s most famous airship sheds, ir 
eluding those of the German Zeppelin company, were destroye 
during World War II. The location and dimensions (in feet) c 
the larger sheds still remaining after the war, excluding the wai 



Length 

Width 

Brazil: Rio de Janeiro .... 

England: Cardington (2 sheds). 

France: Cuers (Toulon) (2 sheds) . 

India: Karachi 

U.S. A.: Akron, Ohio 

Moffett Field, California 

Lakehurst, New Jersey . 

886 ft. 

850 ” 

77 o ” 

8 S o ” 
1,175 ” 
1,138 ” 

807 ” 

164 ft. 

180 ” 

197 ” 

180 ” 

” 

310 

264 ” 


Height 


161 ft. 

155 ”, 
150 

155 ” 
200 
198 ” 
188 ” 


time U.S. navy steel and wooden hangars already described, ai 
listed in the table. ( See Airship.) (J. G. V.) 

AIR SICKNESS: see Anoxaemia. 

AIR WARFARE. Military aviation came into being whe 
Louis Bleriot flew across the English channel from Calais, Franc 
to Dover, England, on July 25, 1909. Many military men new 
realized the significance, of that flight. Some more farsight* 
experts, however, began to readjust their ideas as to the warfai 
of the future. Napoleon had looked longingly across the chann 
but could not take his army across. Engineers had talked f< 
years about putting a tunnel under the channel but the Britis 
objected that it would remove their isolation. Then Bleriot in 
few minutes completely removed the bars to British isolation fro 
the continent of Europe. What one aeroplane could do, certain 
hundreds and thousands could do. 

There was little done to make the aeroplane a practical, effe 
tive military weapon between 1903 and 1914. Isolated tests ai 
experiments indicated that the device was capable of doing mo 
in warfare than merely carrying messages and observing for t 
ground troops. As early as the fall of 1911, the United States a 
corps had tried out Riley Scott's aerial bomb release. It w 
many years ahead of its time as it mathematically figured out t3 
proper point from which to drop the bomb to hit a target. T 1 
war department was not interested so Scott took his device 
France, entered the Michelin contests for accurate bombing ai 
easily won first prize. He had no competition and his hitting 
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target 375 x 124 ft. with 8 out of 15 bombs dropped from an alti- 
tude of 2,624 ft. was far beyond the conception of accuracy for 
any of the airmen or military men in Europe. As a result they 
bought the device. 

In the spring of 1912 Col. I. N. Lewis, of the U.S. army, intro- 
duced a new type of machine gun. The type which was then in 
use was impractical in that it had a long feed slide which made the 
operation of the aeroplane controls impossible. However, the 
decision made in the war department was that the old Benet 
Mercier machine gun was standard for the army and would be 
standard for the aeroplanes. Lewis, following the precedent 
established by Scott, went to Europe for the sale of his gun. 

These were two very important events in the history of military 
aviation. Two years later in 1914 World War I broke out in 
Europe. The Scott ideas had been incorporated into bombsight 
developments by that time, and the Lewis guns were installed as 
permanent equipment on some types of planes in European flying 
units. The small air corps of the world powers, however, went 
into World War I in Aug. 1914 still untried. 

WORLD WAR I 


were round hollow shells. The bombardier ignited the fuse by 
scratching a prepared plug in the bomb against a prepared sur- 
face along the sides of the aeroplane. If the fuse caught and he 
judged his timing right, the round shell might explode somewhere 

ne Th t e h ne t xt rS step was to put fins on artillery shells and use them 
About the same time some French airman conceived the idea of 
employing fluted darts, pointed at one end. It was figured that 
if enough of the darts were dropped, some of them might hit 
marching enemy soldiers on the head and penetrate in spite of the 
steel helmets. Such bombing technique was, to say the least, 

ineffective and inefficient. . 

The first bombsights were of simple construction and operation. 
All of the World War I planes had open cockpits, and the bomb- 
sight was mounted on the side of the fuselage. The bombardier 
bent his head over the side of the cockpit, made his adjustments 
and then pulled the trigger. The bomb release apparatus was 
created to eliminate the human error of dropping the bombs by 
hand and to prevent complicating the planes with attachment 
gear when large sized bombs were used. As the war progressed 
KpraiTtA standardized and could be attached to 


At the beginning of World War I, aircraft production had not 
as yet become a technique of jigs, dies, fixtures and special fittings. 
Each and every aeroplane was a handmade task. No country, 
not even France, supposed to be far more air-minded than any 
other nation, had available 400 combat planes in Aug. 1914. 

The ideas of the general staffs were clear with regard to how they 
were going to employ their cavalry, artillery, infantry and their 
navies, but the aeroplane was still an unknown quantity. All 
agreed that it had great possibilities as a reconnaissance vehicle. 
It could go behind the enemy lines and locate troops, concentra- 
tions of reserves moving along the roads, and it might even find 
them in bivouac, even in woods. What else could the aeroplane 
be used for? 

The air enthusiasts were sure that it could be used in combat 
against other planes, that it could be used to carry bombs and 
destroy predesignated targets, but how? So it was that World 
War I became one of the best proving grounds to develop the 
aeroplane as a combat weapon. 

Armament. — The Lewis gun had been used on military air- 
craft but only for rear-seat firing. A fighter plane must have 
fire power from the front. The normal technique of air opera- 
tions indicated that most aerial attacks should be made in that 
way. There was one major problem to be solved: how could 
a machine gun be fired through the propeller without hitting and 
destroying it? 

There were numerous solutions suggested for this problem. 
At first the airmen flew past each other shooting such weapons as 
they might have in their hands — pistols, shotguns, rifles or 
machine guns. All those methods of solving the problem were 
far from satisfactory, as they seldom made hits. The next step 
was to mount a machine gun on top of the upper wing of a 
biplane so that it fired over the propeller. A sight mounted along 
the top of the fuselage made it possible for the gunner to get accu- 
rate aim, but the mounting was very unwieldy. It was hard to 
fix jams in the air and it was difficult to change drums of ammu- 
nition. 

Next came the razor sharp steel pieces mounted at the rear of 
the propeller in the line of fire of a gun located in the fuselage. 
The bullets either went through the blades as they rotated or they 
hit the steel knife blades. If they hit the knife blades, no harm 
was done. The big step forward came when Anthony H. G. 
Fokker, a Dutch aeroplane designer working for the Germans in 
the fall of 1915, brought out the first synchronizing gear. This 
gear made it possible for the gun to be fired at will by the pilot 
through the propeller with no ill effects; the gun was so synchro- 
nized with the moving propeller that no bullet could hit the pro- 
peller blades. That device put Germany well ahead of the Allies 
insofar as fighter planes were concerned. 

Bombing,-— The bombing efforts went through the same cut- 
and-try procedure before a satisfactory bombsight, type of bomb 
or technique of operation was secured. The first bombs dropped 


any type of plane. 

Formation Flying. — The mission alone could not determine 
the trend in aeroplane design. Both the Germans and the Allies 
were out to shoot down as many hostile aircraft as they could 
either from the air or from the ground. So it became necessary 
to bring out formations which gave the most protection against 
hostile air attacks and provided the least vulnerable target against 
hostile anti-aircraft gunfire. Strange as it may seem, it was the 
synchronizing gear of Fokker 5 s that caused the Allied flying units 
to seek better protection. They were unable to get it through 
fire power on one plane, hence they brought several planes 
together so that a heavy volume of fire could be secured from the 
mass. Thus in the fall of 1915 the Allied airmen used the first 
“V” formations for mutual protection. While the formations at 
first were small in size, the numbers involved in a single formation 
grew until at the end of the war it was not unusual to see as many 
as 50 or 60 planes employed in a single formation by both the 
Germans and the Allies. 

Types of Planes.— Combat brought out standardized types of 
planes although there were almost as many models as there were 
manufacturers. 

Fighter . — The fighter was a sturdy, compact and rugged 
plane with the highest horsepower possible and the best possible 
speed and climb. Through all the years which followed, the char- 
acteristics of that type of plane, jet or orthodox, did not change. 
High-speed races with their large prizes provided incentive each 
year for better racing planes and provided the testing ground of 
future fighter planes. 

Observation Plane . — As most of the higher ranking officers in 
the war saw observation work as the primary mission of the aero- 
plane, a large percentage of the total planes available was assigned 
to such tasks. Ground troops needed to know the location of the 
enemy in front of them and whether or not there were fieldworks, 
trenches or barbed wire. Early in the war the aerial observers 
demonstrated that they could perform such observation duties 
well. In addition they took photographs which showed exact 
details of the terrain, even paths made by new troops moving into 
concealed positions. 

The observation plane flew unescorted. It went through the 
stages of a two-seater, three-seater, heavily armed with machine 
guns, lightly armed. It was fixed with bomb racks and soon 
became a general purpose plane which could be used for observa- 
tion, light bombing or as a two-seater fighter. It was seldom that 
the pilot of an observation plane was able to rely on support 
from fighting planes. Normally he went in to enemy territory to 
get information by himself and fought his way out against enemy 
fighter planes and anti-aircraft artillery. 

Bombers When the United States entered the war in April 
1917, the status of the various types of planes was about 
as outlined above. Large bombs indicated the necessity for 
large bombing planes. However, when it was decided to start 
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quantity production of aeroplanes, it was indeed a problem to 
determine which planes should be built. There were numerous 
models. Even the British, French, Belgians and the Italians 
could not agree among themselves as to which they should 
recommend. The problem of engine design was equally complex. 
The United States decided to build its own engine, the Liberty, 
which could be used as a general purpose engine in observation 
planes, day bombers and the two-seater lighters. 

At that time the Germans were far ahead in the field of bomber 
development. They were using night bombing against targets in 
England and in western France. Their heavy bombers were 
comparatively slow, about 90 m.p.h. as compared with the 
fighter’s 120 m.p.h., but they could carry bomb loads of about 
1,000 lb. for several hundred miles. 

In the bomber class England had the Handley Page, with two 
engines, and Italy the Caproni with three. U.S. military leaders 
had already selected the de Havilland as an observation general 
purpose plane and had decided that the U.S. would not build any 
fighter planes. The difficult decision lay in selecting the type of 
bomber to be built. It was finally agreed that both the Handley 
Page and the Caproni were to be produced in the United States. 
Production matters, however, were further complicated by the 
introduction of Glenn L. Martin’s two-engined bomber in 1918. 
A number of these planes were also built in~the last days of 
the war. 

In view of the precedent set by the aircraft industry in its tre- 
mendous output of training planes for the British, Canadian and 
U.S. air forces, little difficulty was anticipated in producing the 
bomber. It became apparent, however, that there were many 
unforeseen problems connected with the construction of this type 
of plane, for when World War I ended in 1918, the United States 
had produced about 4,500 DH-4S Qf which about 1,216 had 
reached France. Shipments of Handley Pages were too few T in 
number to be of any value in the course of the hostilities. 

Tactics of Aerial Combat. — As the number of aeroplanes in- 
creased on the European front and as armament became more 
powerful, it became evident that the day of individual aerial 
combat was over. So came the development of aerial tactics. 
t The Squadron . — The smallest administrative organization prac- 
tically universally accepted for air units was the squadron. There 
the men were fed, their planes were repaired and maintained, 
sleeping accommodations were provided and the records of all 
men were kept. The squadron varied in size from 50 to 250, 
depending upon whether it was a fighter, observation or bomber 
squadron. It was also the smallest tactical fighting unit. Al- 
though all types of manoeuvres were utilized, the time finally 
came when it was obvious that the squadron must receive support 
in combat. There was not enough flexibility in that one organiza- 
tion to secure the best results. Additional squadrons seemed to 
be the answer. 

The Group . — The group, made up of two, three or four squad- 
rons, was a natural division not only for command in the observa- 
tion and bomber units but also in the combat operations of the 
fighters. In the fighters, it was a cardinal principle to get above 
the opponent. When one squadron fought independently, if a 
flight of three planes acted as a decoy there were but two flights 
of three planes left to attack. With the group formation, entire 
squadrons could come into the combat to swing the tide of battle 
as necessary. 

The French and the U.S. organized squadrons into groups. The 
British organized them into wings. 

The Wing . — In actual practice in warfare, there was not much 
use for the term wing, made up of two or more groups, until 
Gen. William Mitchell, of the U.S., assembled about 1,500 planes 
for the St. Mihiel offensive in 1918. This was the largest fleet 
of aeroplanes ever assembled up to that time, and it was not 
until World War II that the figure was reached again. 

The U.S. ground forces had assembled more than 500,000 men 
for that offensive. Mitchell planned to isolate the battlefield to 
deny the Germans reinforcements in men or supplies. He hit the 
Germans on one flank and then the other with formations of 
500 planes. Then he attacked them in the rear areas where 
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supplies and reinforcements were being brought up. It was the 
first employment of aeroplanes in mass. 

Changing Techniques of Combat ( 1916 - 1918 ). — The hit- 
or-miss methods first employed in aerial combat did not last long. 
The Fokker plane at first gave Germany the advantage, and if 
was the Allies who sought safety in numbers. Then in the summei 
of 1916, the Allied offensive patrols began. Planes flying in 
“V” formations sought out the enemy. When fairly large num- 
bers of these “V’s” were used, the Germans were no match even 
with their better performing planes. For the first time the Allies 
had attained superiority in the air. 

The Germans tried to regain air superiority early in 1917 b> 
bringing out new planes with two guns firing through the propellei 
instead of one. In addition they had superior performance. The 
technique of operations was unchanged but the pendulum swung 
once more to the German side until by the spring of 1917 theii 
superiority was practically unchallenged. By the summer oi 
1917, however, the British and French had brought out new types 
of fighters and once more air superiority went to the Allies. 

Tactics of Attack. — The simplest form of air tactics in Worlc 
War I was for one fighter to creep up on a slower plane from the 
rear, in the area of the latter’s blind spot, and shoot it down 
Every variation from that simple manoeuvre complicated matters 
If the attack was made from an angle, the pilot had to figure his 
speed, the speed of his opponent, the distance between the planes 
and the wind direction and velocity. Under certain conditions th< 
consideration of all these things in the sighting formula mighl 
make the pilot aim to»the rear of the hostile pilot and engine ir 
order to get a hit. 

By getting above his opponent, the fighter pilot could then, b] 
superior speed, select his own point of attack. Accordingly 
fighter pilots, whether operating in flight units, in squadrons or ir 
groups, always tried to get above their opponents. The old two 
seater type of plane and the slow bomber did not present much o. 
a problem to the fighter. 

MILITARY AVIATION, 1918-1939 

The period following World War I was used by practical!] 
all nations to determine the practical value of the aeroplane 
The war had brought out the fact that although it was faste 
than any other means of travel and could be used for destroying 
other planes and for securing information for the ground forces 
as a weapon of destruction its value was extremely limited 
In the United States, Gen. William Mitchell had long con 
tended that air power was superior to sea power. In 1921 to 
conducted bombing tests on captured German warships. A sub 
marine, destroyer, cruiser and battleship were bombed and sun] 
with a few well-placed 1, ooo-lb. bombs. In later tests, held ii 
1923, Mitchell’s bombers, flying at 10,000 ft., sank the oL 
battleships “Virginia” and “New Jersey” with 2,000-lb. bombs 
The bomber had become a part of the air team. 

During the period when Mitchell directed the operations of th 
U.S. army air corps, a flight was made from Mineola, L.L, N.Y., t 
Alaska and back under command of Capt. St. Clair Street' i 
July 1920. Other outstanding flights showed the capabilities 0 
modern aircraft. The first refuelling flight was conducted b 
Lieut. L. H. Smith and Lieut. J. P. Richter at Rockwell fielc 
Calif., in Aug. 1923. Successive transatlantic flights showed tha 
the ocean had ceased to be a military barrier to large planes. O 
May 2-3, 1923, Lieut. Oakley Kelly and Lieut. John Macread 
flew the T-2, a plane built by Anthony Fokker, former Germa 
plane manufacturer, nonstop from New York to San Diego, Calr 
Although equipped with a single Liberty engine, it could carry 
useful load of 3,000 pounds in addition to about eight men. 

The U.S. navy kept pace with the army improvements in mil 
tary planes. In the early days of flying the navy took the norm! 
aeroplane and equipped it with floats. Then the flying boat cam 
into the picture in 1916. The hulls were so heavy that for a whili 
at least, the flying boat was not very efficient. However the in 
petus of World War I brought out the NC type. 

Naval planes followed the course of the army planes in develoi 
ment and construction only with the more complicated problen 
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tacked by 1.500 heavy bombers with eight groups of fighter 
bombers bombing and strafing the area for 15 min. before the 
heavies’ attack that lasted for an hour, and with seven groups of 
fighter bombers going over the area from low level for 30 min. 
afterward. Immediately following that attack, all the light and 
medium bombers of the 9th bomber command wound up the 
operation with both area and pin-point attacks. 

The U.S. infantry advanced and breached the enemy positions 
west of St. L6, and freed Gen. George Patton’s armour to push 
deeper into German-held territory. The enemy did not stand 
successfully again until France and Belgium had been liberated 
and the west wall reached. 

Once Patton’s 3rd army was out in the open his armoured divi- 
sions always had an escort of fighter bombers. When the 1st army 
joined the 3rd army near Argentan and trapped about 57,000 
Germans, the nth tactical air command of the 9th air force came 
in to hasten the surrender. In one day the nth T.A.C. destroyed 
from 400 to 500 enemy vehicles. 

The Italian Campaign. — In Italy the Allied air forces’ efforts 
to assist the progress of the ground forces were successful, but not 
so spectacularly so as they were in France. In spite of their best 
efforts, the Allies were unable to stop completely the flow of 
essential supplies to the Germans in Italy. Nevertheless, when 
the ground positions in Italy stabilized following the Anzio land- 
ing in Jan. 1944, and an attempted fianking assault failed, it was 
thought that air attack could diminish the enemy’s ability to 
supply, reinforce and shift his forces, and would thus so weaken 
him that he could neither withstand determined ground attack nor 
withdraw in good order. 

Medium and fighter bombers attacked key bridges on the few 
rail lines from northern Italy to the front. From March 24 to the 
fall of Rome on June 4 two principal choke lines were maintained 
across the narrow boot. No through trains were able to run from 
the Po valley to the front lines, and south of Florence nearly all 
supplies had to be moved by truck. The enemy attempted to 
increase the use of shipping, but heavy bombers attacked the 
vessels. The Germans diverted trucks to hauling supplies around 
the broken bridges and, eventually, all the way from Florence to 
Rimini, but fighter strafing forced the trucks to operate only at 
night. 

Germany’s ability to transport supplies w T as reduced from an 
estimated 80,000 tons a day to not more than 4,000. When the 
Allied drive began in early May, the enemy’s transport was unable 
to meet the demands on it. The German lines broke under the 
impact of the ground offensive. Retreat in good order was im- 
possible because of the breakdown of transportation under the 
constant air attack. 

Industrial Collapse in Germany.— Once Allied troops were 
securely established in France the campaign against the German 
chemical industry began in strength. By the end of 1944 the out- 
put of aviation gasoline was cut 90%, and from December on, 
German war production ran downhill rapidly. A month later 
railroad carloadings were off 75% and steel was being produced 
at only 20% of capacity. The strategic air war was practically 
over. In March the chief of German armament production, Albert 
Speer, knew that the third reich was finished. “The German econ- 
omy,’’ he reported, “is heading for inevitable collapse within 4-8 
weeks.” After Germany’s surrender on May 8, Allied interroga- 
tors asked Speer if he believed strategic bombardment alone could 
have won the war. Speer replied; “Yes, the attacks on the chem- 
ical industry alone [synthetic oil] would have sufficed without the 
impact of purely military events.” 

WAR m THE PACIFIC 

In making its decisive contribution to the victory in Europe the 
U.S. air force alone dropped a far greater tonnage of bombs than 
it dropped during the war in the Pacific. The Japanese were de- 
feated before the U.S, bombing effort reached its peak. From 
*943 onward, the United States enjoyed air superiority in the 
Pacific, and exploited it so thoroughly that World War II ended 
with the unconditional surrender of Japan while its armies, 
which had never been defeated in large scale fighting, held nearly 


3.000. 000 sq.mi. of southeastern Asia and dominated the lives of 

500.000. 000 people. 

The collapse of Japan vindicated the whole strategic concept of 
the offensive phase of the Pacific war. In the simplest terms, that 
strategy called for the advance of air power, both land based and 
carrier based, step by step to the point where it could bring de- 
structive power to bear directly on the Japanese homeland. When 
such a point was reached it was a certainty that air power would 
make invasion of the Japanese home islands possible. As it turned 
out, air power and sea power were so effective in combination that 
no invasion was necessary. 

Allied Air Offensive. — On Jan. 24, 1942, the 10th air force 
began operations from around Chungking, in Yunnan province, 
China. Its first combat unit, the 23rd fighter group, had been 
organized from the American Volunteer group — the famous Flying 
Tigers. The job of the 10th at that time was to knock out 
Japanese airports and shoot down enemy planes, dive-bombing 
gunboats, junks and barges. When B-25S came to the 10th in the 
summer of 1942 they went after enemy shipping, docks, air bases, 
supply depots and troop concentrations. 

In New Guinea the 5th air force was carrying out much the same 
sort of an operation. A year after Pearl Harbor the 5th was 
equipped with 81 heavy bombers, 83 medium bombers and 238 
fighters. With this small force the 5th performed miracles, work- 
ing out solutions to the problems posed by long overwater flying, 
high mountains, extensive jungle and bad weather. 

In the summer of 1942, following the remarkable U.S. naval 
victory at Midway where four Japanese carriers were sunk, three 
battleships were damaged, a heavy cruiser was sunk and a number 
of lighter vessels were sunk or damaged, U.S. troops on Guadal- 
canal and Tulagi were getting air support from the 13th air force 
based on Espiritu Santo. At the other end of the Pacific the nth 
air force had more to fight than the Japanese. In Alaska and the 
Aleutians, where it was based, the weather was a constant and im- 
placable enemy. Lubricating oil congealed, tires froze to the 
ground; rain, snow and fog followed each other in rapid succession. 
Instrument flying was the usual practice in an area where moun- 
tains rose to great heights, and islands rose straight from the sur- 
face of the sea like mountain peaks. Dutch Harbor, in the 
Aleutians, was attacked by Japanese bombers on June 3, 1942. Air 
force and navy flyers had found a Japanese task force less than an 
hour’s flying to the southeast, with two carriers, two cruisers and 
eight destroyers. In spite of the fact that the weather reduced 
visibility nearly to zero U.S. aircraft sank one of the cruisers and 
damaged another. Less than two weeks later aerial photographs 
showed Japanese on Attu, Agattu and Kiska. Their installations 
were bombed continually by the nth during the next 11 months, 
and when U.S. surface forces finally drove them off, they didn’t 
realize they had accomplished their mission until aerial photo- 
graphs, interpreted in the United States, showed that the Japanese 
positions had been abandoned. 

By June 1943 the tide was beginning to turn in the Pacific. On 
Feb. 9, 1943, Guadalcanal had fallen to U.S. forces, and on March 
1-4, in the Bismarck sea action, the 5th air force and the Royal 
Australian air force had virtually wiped out a large Japanese 
convoy and its supplies, as well as nearly a division of troops, 
proceeding from Rabaul to Lae. 

The primary objective of the Allied forces in the southwest 
Pacific was to advance a network of air bases deep into the Jap- 
anese perimeter. On June 30, Allied land, sea and air forces 
moved against the Japanese in the Solomons-New Guinea area in 
a simultaneous, three-pointed assault, and U.S. forces occupied 
Rendova Island in New Georgia. On Sept. 13 Salamaua fell to the 
Allies, and three days later Lae, which the Japanese had held since 
Jan. 1942, was recaptured. Meanwhile, the 5th air force carried 
out heavy attacks on Wewak and prepared Salamaua for recapture 
by hitting it, on July 27, with one of the heaviest bomb loads ever 
dropped in the southwest Pacific up to that time. 

On Sept. 18—20, iq43j units of the 7th air force and two navy 
carrier task forces attacked Tarawa, Makin, Apamama and Nauru. 
The following week the $th air force returned to Wewak, and as 
October began, a naval task force including six aircraft carriers 
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bombed Wake Island, dropping 320 tons of bombs and causing 
serious damage. With resistance in the central Solomons ended, 
the 5th air force began a series of devastating attacks on the great 
Japanese naval base at Rabaul on Oct. 12 that were to continue on 
into November. 

The Japanese perimeter fell inward again when U.S. troops 
landed on Makin Island without opposition on Nov. 20, and simul- 
taneously more U.S. troops established themselves successfully on 
Tarawa in a bloody action. In preparation for both of these 
attacks B-24S of the 7th air force bombed defense positions. 

The B-29 Superfortress. — Meanwhile the plans division of air 
force headquarters in Washington, D.C., was giving a great deal of 
thought to how a new air weapon, to be available for operational 
use sometime in June 1944, should be employed. The new weapon 
was the B-29 which had been on the drawing boards in 1939. Ger- 
many was not considered as a B-29 target because the B-17S and 
B-24S in England would be hitting their full stride at the time the 
B-29S would be ready, and had all the range they needed to finish 
the task even though their bomb capacity was far less. On the 
other hand, Japan itself would remain free from bombardment for 
a long time unless the B-29S got into operation against it. 

China was an obvious place to base the new Superfortresses, but 
there were no suitable airports closer than Chengtu or Chungking. 
The Marianas — specifically Guam, Tinian and Saipan — were se- 
lected as bases for up to 1,000 B-29S. Unfortunately, despite 
excellent progress in the Pacific, the Allies were a long way from 
the Marianas at the beginning of 1944. Hence, it was decided to 
get the Superfortresses into action from Chinese bases despite the 
difficulties of supply and the distance to Japan — 2,000 mi. from 
Chengtu to Tokyo as compared to 1,400 or 1,500 mi. from the 
Marianas. 

The first B-29 bombing attack occurred on June 5, 1944. Bang- 
kok 'was the target and in order to hit it, the B-29S had to carry 
their own gasoline and bombs 1,200 mi. from Assam to Chengtu. 
On June 15 they hit the steel mills at Yawata and Japan was under 
direct, sustained attack for the first time in the war. Sasebo, 
Anshan, Palembang, Nagasaki and Yawata were repeatedly at- 
tacked from Chinese bases. All this, however, gave only a hint of 
what was to come when the Superfortresses began to operate from 
the Marianas. 

Invasion of the Marshalls and Marianas. — On Feb. 7, 1944, 
the Japanese perimeter was again dented, this time in the Marshall 
Islands with the occupation of Kwajalein and Majuro. By Feb. 19, 
Eniwetok, westernmost of the Marshalls, had also been captured 
after light enemy resistance. Once on Eniwetok, U.S. forces found 
themselves about 2,400 mi. farther west of Pearl Harbor than they 
had been four months before. The Japanese inner defenses were 
exposed. 

The question was simply where to strike next. The decision was 
influenced by the growing availability of B-29S and the need for 
bases to support further advances into the Palaus, the Philippines, 
Formosa and China. The joint chiefs of staff decided to by-pass 
Truk and strike at the southern Marianas. Truk was to be on the 
receiving end of a long series of neutralizing air attacks. The 
target date for the occupation of the Marianas was set as June 15, 
1944- 

Right on schedule, Saipan was attacked. During the seven days 
preceding the attack, heavy bombers of the 7th and 13 th air forces 
had hit Truk to neutralize its threat to the landing operation. By 
July 9, organized resistance on Saipan had ended, and ten days 
later Guam was attacked. While the troops were moving steadily 
forward on Guam, Tinian was attacked on July 24. By Aug. 8 
Tinian and Guam were in Allied hands. 

On Nov. 24, 1944, the first B-29 mission took off from the Mari- 
anas. On that date, 100 Superfortresses left Saipan and bombed 
Tokyo for the first time since Gen. James Doolittle, on April 18, 
1942, had taken off from the deck of the carrier “Hornet” and led 
16 B-25S against Tokyo, Nagoya, Kobe and Yokohama. Within a 
month the B-29S had hit Tokyo three more times. They followed 
these attacks with one on Nagoya where they virtually demolished 
the Mitsubishi aircraft plant. 

As 1945 began the 20th air force had a total of 345 B-29S on 


Guam, Tinian and Saipan and a total of 51,800 officers and men. 
In the five weeks of 1944 in which they had operated they had 
destroyed 254 Japanese aircraft and dropped 9,000 bombs. 

Bombing of Japan. — In March 1945 Gen. Curtis LeMay, 
commanding officer of the 20th air force, made one of the impor- 
tant decisions of the war — to attack Tokyo with incendiaries at 
low level at night with his full force. Never before had the R-29S 
bombed from altitudes of less than 24,000 ft., but on the night of 
March 9, Tokyo was attacked by 279 B-29S at a mean bombing 
altitude of 7,050 ft. The Japanese defenses were confused, and 
only 14 B-29S were lost from all causes. About 15.8 sq.mi. of the 
heart of Tokyo were burned out in what was, prior to the use of 
atomic bombs on Aug. 5 and 8, the most destructive air attack in 
history. The Tokyo attack was followed by devastating night in- 
cendiary attacks on Nagoya, Kobe and Osaka in quick succession. 

By the war’s end, the incendiary attacks had dropped 100,000 
tons of bombs in the course of 15,000 sorties against 66 Japanese 
cities. The United States strategic bombing survey, after an ex- 
haustive on-the-spot study of industrial facilities following V-J day, 
found that aerial bombardment had cut the Japanese productive 
capacity, as compared to its preattack output, tremendously. Oil 
refineries suffered a cut of 83%; aircraft engine plants, 75%; air- 
frames, 60%; electronics and communication, 70%; army ord- 
nance plants, 30%; naval ordnance plants, 28%; merchant and 
naval shipyards, 15%; light metals, 35%; ingot steel, 15%; and 
chemicals, 10%. 

Coupled with the decisive strategic bombing of Japan was the 
blockade of the home islands. Since early in the war the Japanese 
merchant fleet had been a primary target of Allied sea, air, and 
submarine forces. To the submarines of the U.S. navy goes the 
chief credit for reducing the Japanese merchant fleet to the point 
where, on V-J day, that fleet consisted of about 300 ships — a little 
more than 1,000,000 gross tons, or 20% of the shipping afloat when 
the war began. In addition, aircraft sank more than 1,000,000 
tons of shipping in 1944, and despite the growing scarcity of targets 
continued this rate until the end of the war, when the sea-air 
blockade was, to all intents and purposes, complete. 

The B-29S made a major contribution to this achievement. One 
wing of the 20th air force was trained in aerial mining operations, 
and during the four days prior to D-day on Okinawa dropped more 
than 1,000 tons of mines in the Shimonoseki straits, closing the 
Inland sea to all large vessels for ten days to two weeks. 

(H. H. Ar.;X.) 

AIRWAY, an artery of a mine, along which the ventilation 
is conducted. The districts branching from the fresh air “intakes” 
are ventilated by “splits” taken off the main airway. The current 
conducted along the branch or district intakes, round the “work- 
ing face,” returns by the district “return airway,” enters the main 
“return airway” and proceeds thence to the upcast shaft up which 
it is drawn to the surface by fans. This is the practice in coal 
mining in Great Britain. In France the ventilation is generally 
carried out by compression, that is by fans forcing the air down the 
“downcast” shaft and through the worldngs to the “upcast.” 

The position, number and arrangement of the airways in an 
ideal coal mine are shown in the figure overleaf, as well as the 
manner in which the air is split for district ventilation. ( See also 
Coal and Coal Mining.) See diagram overleaf. (R. R.) 

AIRY, SIR GEORGE BIDDELL (1801-1892), British 
astronomer royal, was born at Alnwick on July 27, 1801. He was 
educated at Colchester grammar school and at Trinity college, 
Cambridge, where he graduated as senior wrangler in 1823. He 
became a fellow of his college (1824), Lucasian professor of 
mathematics (1826), and then (1828) Plumian professor of astron- 
omy and director of the new Cambridge observatory. Before 
long a mural circle was installed, and regular observations were 
instituted with it in 1833. In the same year the duke of North- 
umberland presented the Cambridge observatory with a fine object- 
glass of 12 in. aperture, which was mounted according to Airy’s de- 
signs and under his superintendence, although the erection was not 
completed until after his removal to Greenwich in 1835. Airy’s 
writings during this time are divided between mathematical physics 
and astronomy. The former were for the most part concerned 




Diagram illustrating the installation of airways and ventilating currents in mines — (see page 477) 

The upper plan shows the shaft pillars and the position of the main airways in the neighbourhood. The lower plan shows the main and district 
airways. The arrows in both plans indicate the direction of inward and outward air currents which make up the system of ventilation below ground 


with questions relating to the theory of light, arising out of his 
professorial lectures, among which may be specially mentioned 
his paper “On the Diffraction of an Object-Glass with Circular 
Aperture.’ 1 Of his astronomical writings during this period the 
most important are his investigation of the mass of Jupiter, his 
report to the British Association on the progress of astronomy dur- 
ing the 19th century, and his memoir On an Inequality of Long 
Period in the Motions of the Earth and Venus. 

Airy’s discovery of a new inequality in the motions of Venus 
and the earth was a remarkable achievement. In correcting the 
elements of Delambre’s solar tables he discovered an inequality 
overlooked by their constructor. Eight times the mean motion of 
Venus is so nearly equal to 13 times that of the earth that the 
difference amounts to only the ^j-th of the earth’s mean motion, 
and from the fact that the term depending on this difference, al- 
though very small in itself, receives in the integration of the dif- 
ferential equations a multiplier of about 2,200,000, Airy was led 
to infer the existence of a sensible inequality extending over 240 
years {Phil Tram., cxxii, 67). The investigation leading to this 
result was probably the most laborious that had been made up to 
Airy’s time in planetary theory, and represented the first specific 
improvement in the solar tables effected in England since the 
establishment of the theory of gravitation. 
t la June, 1S35, Airy was appointed astronomer royal in succes- 
sion to John Pond. Under Airy’s administration modern ap- 
paratus was installed, and the whole organization placed on a 
scientific footing. No fewer than 8,000 lunar observations were 
rescued from oblivion, and were, in 1S46, placed at the disposal of 
astronomers in such a form that they could be used directly for 
comparison with the theory and for the improvement of the 
tables of the moon’s motion. (See Hansen, Peter Andreas.) 

One of the most remarkable of Airy’s researches was his deter- 
mination of the mean density of the earth. In 1826 the idea 
occurred to him of attacking this problem by means of pendulum 
experiments at the top and bottom of a deep mine. After some 
failures, successful experiments were made at the Harton pit, near 
South Shields, in 1S54, "Their immediate result was to show that 
gravity at the bottom of the mine exceeded that at the top by 


jg^ggth of its amount, the depth being 1,256ft. From this Airy 
was led to the final value of 6-566 for the mean density of the earth 
as compared with that of water (Phil. Trans, cxlvi. 342). At the 
age of 71 Airy embarked on a new method of treating lunar theory. 
A general description of his method will be found in the Monthly 
Notices of the Royal Astronomical Society , Vol. xxxiv. No. 3. 
It consisted essentially in the adoption of Delauny’s final numer- 
ical expressions for longitude, latitude and parallax, with a sym- 
bolic term attached to each number, the value of which was to be 
determined by substitution in the equations of motion. The work 
was published in 1886, when its author was 85 years of age. In 
1881 Sir George Airy resigned the office of astronomer royal and 
resided at the White house, Greenwich, not far from the Royal 
observatory, until his death, which took place on Jan. 2, 1892. The 
learned societies of his own and other countries conferred many 
honours on him. 

Bibliography. — A list of Airy’s papers will be found in his Autobi- 
ography , edited in 1896 by his son, Wilfrid Airy, BA., M. Inst. C.E. 
See also his Mathematical Tracts (1826) on the Lunar Theory , Figure 
of the Earth, Precession and Nutation, and Calculus of Variations, to 
which, in the second edition (of 1828), were added tracts on the 
Planetary Theory and the Undulatory Theory of Light ; Experiments 
on Iron-built Ships, instituted for the purpose of discovering a cor- 
rection for the deviation of the Compass produced by the Iron of the 
Ships (1S39) ; On the Theoretical Explanation of an apparent new 
Polarity in Light (1840) ; Tides and Waves (1842). 

AISLABIE, JOHN (1670-1742), English politician, born 
Dec. 7, 1670. He was made chancellor of the Exchequer in 1718, 
and supported the proposal of the South Sea Company to pay 
off the national debt. At the collapse of the company he was 
imprisoned in the Tower with other politicians accused of at- 
tempting to profit fraudulently from the scheme, but was soon 
released, through W T alpole’s intervention. 

AISLE, in architecture, a term primarily meaning the wing 
of a house, but more commonly used to indicate any long, narrow 
space separated from the remainder of the building by a line of 
piers, columns or arches. It is specially used to designate the 
lateral portions of a church or other large room in which interior 
supports occur. The term also has come to mean a passageway. 
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specially a passageway between groups of seats, as in a church 
or theatre. From the time of the early Christian basilica, the use 
of one or more side aisles flanking a central nave has been al- 
most universal in church building, and church aisles are known 
as nave aisles, transept aisles or choir aisles from their position 
in relation to the nave, transept or choir. The choir aisle around 
the east end of a choir is known as an ambulatory ( q.v .). In the 
normal Romanesque or Gothic church the roof of the aisles is 
lower than the central nave; but in certain examples in southern 
France (e.g. } St Nazaire, Carcassonne), in Spain ( e.g Barcelona), 
and especially in Germany, where for the smaller churches it is 
almost normal, the nave and aisles are of the same height. A 
church with nave flanked by one aisle on each side is known as a 
three-aisle church; one with two side aisles on each side as a 
five-aisle church, and so on. 

AISNE, department, northern France, west of Ardennes 
(q.v.). Area 2,868 sq.mi. Pop. (1946) 453,411. It touches the 
western end of the Ardennes (930 ft.) in the northeast, but its 
surface is all of secondary or tertiary rocks. The outlying masses 
of the latter, often with steep flanks, form important sites such 
as that of Laon, the capital, and the famous Chemin des Dames. 
The Aisne enters the department from the east just as it leaves 
the chalk scarp and flows west to the Oise, the other river of 
the department. It has been made to stretch down to include the 
deep Chateau-Thierry portion of the Marne valley, too far west 
to focus on fipernay or Reims and allied to the hill country 
farther north rather than to Paris on the west. The department 
was the scene of much of World War I. It had a number of for- 
ests, but it lacks metallic ores, though quarries yield building 
stone, gypsum and clay. Mostly in the belt of rainfall 600-800 
mm., and well watered and sheltered, it has had great farming 
prosperity, with specialization in dairying towards the northeast. 
Of the towns, Guise in the north does agricultural and other en- 
gineering and St. Quentin and numerous villages do weaving of 
cotton, wool and silk. St. Gobain has made mirrors since the 17th 
century. Sugar haa been an important crop and industry. Com- 
munications are good by rail and by navigable rivers (Aisne, Oise, 
Mame). St. Quentin, Vervins, Laon and Soissons give their names 
to arrondissements and are, with Chateau-Thierry and Hirson 
( qq.v .), the chief towns. This department and that of Oise were 
rich in architectural monuments several of which w r ere ruined in 
World War I, but the churches at Laon, Braine and Urcel (main- 
ly 12th century) survived and the splendid Basilique of St. 
Quentin was largely repaired, while the castle-ruin (1400) of La 
Ferte-Milon did not suffer. Soissons is the seat of a bishop in the 
province of Reims, the court of appeal is that of Amiens 
(Somme), also the centre of the 2nd army corps. The depart- 
ment belongs to the educational province ( academie ) of Douai. 

Aisne, Battle of the, 1918. — This title is one of several 
alternatives used to designate the third great German offensive of 
1918, launched on May 27, against the Chemin des Dames ridge 
and rapidly carried across the Aisne and southward to the Marne. 
It is described under Chemin-des-Dames, Battle of the, 1918. 

AISSE (a corruption of Haidee), Mademoiselle ( c . 1694- 
17 33), French letter-writer, was the daughter of a Circassian chief, 
and was bom about 1694. Her father’s palace was pillaged by the 
Turks, and as a child of four years old she was sold to the comte 
de Ferriol, the French ambassador at Constantinople. She was 
brought up in Paris by Ferriol’s sister-in-law with her own sons, 
MM. D’Argental and Pont de Veyle. Her great beauty and roman- 
tic history made her the fashion, and she attracted the notice of 
the regent, Philip, duke of Orleans, whose offers she had the 
strength of mind to refuse. She formed a deep and lasting attach- 
ment to the Chevalier d’Aydie, by whom she had a daughter. She 
died in Paris on March 13, 1733. Her letters to her friend Madame 
Calandrini contain much interesting information with regard to 
contemporary celebrities, especially on Mme. du Deffand and 
Mme. de Tencin, but they are above all of interest in the picture 
they afford of the writer’s own tenderness and fidelity. 

Her Lettres were edited by Voltaire (1787), by J. Ravenel, with 
a notice by Sainte-Beuve (1846) and by Eugene Asse (1873). Mile. 
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Aiss6 has been the subject of three plays: by A. de Lavergne and 
P. Foucher (1854), by Louis Bouiihet (1872) and by Dejoux (1898). 
See also Courteault, Une Idylle an XVIII s siecle, Mile. Aisse et le 
Chevalier d’Aydie (Macon, 1900). There is an interesting essay by Sir 
E. Gosse in his French Profiles (1905). 

AXSTULF (d. 756), king of the Lombards ( 749 ~ 56 )* His 
first act as king was to drive the Greeks from the exarchate of 
Ravenna and to occupy the city, thus placing his army within 
striking distance of Rome. Pope Stephen II was forced to appeal 
to Pepin, king of the Franks, to defend the city, and in the cam- 
paigns of 755 and 756 Aistulf was defeated. The future of both 
the papacy and of the Lombard kingdom rested on Pepin’s vic- 
tory. The papacy was saved from becoming merely subordinate to 
the Lombard rule, and the Lombards were eventually (774) con “ 
quered by the Franks, who remained permanently hostile. 

AITKEN, ROBERT GRANT (1864-1951), U-S. astron- 
omer, was born in Jackson, Calif., on Dec. 31, 1864. Aitken 
was educated at Williams college, Williamstown, Mass., from 
which he graduated in 1887 and received his M.A. in 1892. 
In 1888-91 he was instructor of mathematics in Livermore col- 
lege, and 1891-95 was professor of mathematics and astronomy 
in the University of the Pacific. In 1895 he was appointed 
astronomer at Lick observatory, Mt. Hamilton, Calif., of which he 
was director 1930-35. Here he specialized in the study of double 
stars, of which he discovered more than 3,000. For these discov- 
eries, he was awarded in 1906 the Lalande prize by the Academy of 
Sciences of France and, in 1932, the gold medal of the Royal 
Astronomical society. He published Binary Stars (1918) and 
New General Catalogue of Double Stars (1932). He died Oct. 29, 
I9SI. 

AITON, WILLIAM (1731-93), Scottish botanist, was born 
near Hamilton in 1731, and died on Feb. 2, 179 3. As director of 
Kew Gardens (1759-93) he effected many improvements, and in 
1789 he published Hortus Kewensis, a catalogue of the plants 
there cultivated. A second and enlarged edition of the Hortus was 
brought out in 1810-13 by his eldest son, William Townsend 
Aiton (1766-1849), who succeeded him at Kew. 

AITZEMA, LXEUWE (Leo) VAN (1600-1669), Dutch 
historian and statesman, was born at Doccum, in Friesland, Nov. 
19, 1600, and died at The Hague, Feb. 23, 1669. His most 
important work was the Saken van Staet in Oorlogh in ende om- 
trent de V ereenigt Nederlanden (1655-71), embracing the period 
from 1621 to 1668. It contains a large number of state docu- 
ments, and is an invaluable authority on one of the most eventful* 
periods of Dutch history. Four continuations of the history, 
by the poet and historian Lambert van den Bos, were published. 
The Derde Vervolg Zijnde het vierde Stuck van het Vervolgh op 
de Historie } etc., brought the history down to 1697. 

AIVALI, Turkey: see Ayvalik. 

AIX, city of southeast France, capital of an arrondissement 
in the department of Bouches-du-Rhone, 18 mi. N. of Marseille. 
Pop. (1946) 46,053. It is situated in a plain overlooking the Arc. 
about a mile from the right bank of the river. Aix ( Aquae 
Sextiae ) was founded in 123 b.c., by the Roman consul Sextius 
Calvinus. In 102 b.c. Marius defeated the Cimbri and Teutones 
there. In the 4th century it was the metropolis of Narbonensis 
Secunda. Occupied by Visigoths in 477, and repeatedly plundered 
by Franks and Lombards, it was taken by Saracens in 731. Dur- 
ing the middle ages it was the capital of the county of Provence 
and reached its zenith after the 12th century, when the houses 
of Aragon and Anjou made it an artistic centre and seat of learn- 
ing. It passed with Provence to the crown in 1487, and had the 
parlement of Provence (1501-1789). In the 17th and 18th cen- 
turies it was the seat of the intendance of Provence. 

The Cours Mirabeau divides the town into the new town to 
the south and the old town to the north. Aix is the seat of the 
faculties of law and letters of the University of Aix-Marseille. 
The cathedral of St. Sauveur dates from the nth, nth and 13th 
centuries. It has a, rich Gothic portal with elaborately carved 
doors. The archbishop’s palace and a Romanesque cloister ad- 
join the cathedral on its south side. The church of St. Jean de 
Malte (13th century), contains valuable pictures. The hotel de 
ville (17 th century) contains fine wood-work and a large library 
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with valuable mss. Aix has thermal springs, remarkable for their 
heat and containing lime and carbonic acid; baths have been 
built (1705) near the site of the Roman baths. The industries 
include dour-milling, the making of confectionery, the manufac- 
ture of hats and the preparation of olive-oil. Trade is in olive-oil, 
almonds and flour. 

The town, which is the seat of an archbishop and court of ap- 
peal and the centre of an academic, has a court of assizes, tribu- 
nal of commerce, and a chamber of arts and manufactures. It 



The square in aix showing the court house and clock tower 


also has museums of antiquities, natural history and painting, 
and several learned societies. 

Aix, Battle of (Aquae Sextiae). — After the Roman disaster 
at Arausio ( q.v .) in 105 b.c. the great migration of the Cimbri 
and Teutones turned aside to Spain, thus enabling Marius ( q.v .) 
to gain breathing space to organize and train his “new model” 
army. But in 102 b.c., returning to Gaul, these tribes moved to 
invade Italy, the Cimbri going round the north of the Alpine 
barrier and the Teutones by the Mediterranean coast. On their 
approach Marius entrenched himself and refused to be drawn out 
to battle, content to repulse their assault and to acclimatize his 


men to the sight and ways of their strange and terrifying foe. 
When the host passed onwards, Marius cautiously followed until 
on reaching Aquae Sextiae, now Aix, 20m. N. of Marseille, a 
partial engagement was brought on by the common desire to gain 
possession of the only available water supply. The Romans were 
successful and after a two days’ pause, Marius judged the mo- 
ment ripe for battle, having detached a force of 3,000 men to 
take up a concealed position on the enemy’s flank. His cavalry 
and light infantry were then used to draw out the Teutones to 
attack, which Marius awaited on the slope of a hill. This first 
onslaught was stopped with difficulty, but gradually the Romans 
pressed their assailants downhill. Before the Teutones could re- 
form on the level, they were struck in rear by the flank detach- 
ment, and their very numbers then intensified the press and their 
difficulty. The disaster was so complete that not merely the 
menace but the tribe itself was dispersed. 

See Henry Bordeaux, La ValU d’Aix (1921) ; M. A. E. Clerc, Aquae 
SerJm <1916). 

AIX-LA-CHAPELLE : see Aachen. 
AIX-LA-CJHAPELLE, CONGRESSES OF. Three con- 
greases have met at Aixda-Chapelie — in 166S, in 1748 and in 1818 

1. The treaty of May 2, 166S, which ended the War of Devo- 
lution, was the outcome of that of St. Germain signed on April 
IS by f ranee and the representatives of the Triple Alliance. The 
Treaty of Aix-la-Chapelle left to France all the conquests made in 
Flanders during 1667, with all their “appurtenances, dependances 
et annexes a vague provision of which, after the peace of Nim- 
wegen (1680), Louis XIV. took advantage to occupy villages and 
towns adjudged to him by his Cliambres de reunion as depend- 
encies of the cities and territories acquired in 1668. On the other 
hand, France restored to Spain Cambrai, Aire and Saint-Omer as 
well as Tranche Comte. The Treaty of Aix-la-Chapelle was placed 
under the guarantee of Great Britain, Sweden and Holland^ by a 


convention signed at The Hague on May 7, 1669, to which Spain 
acceded. 

See Jean du Mont, baron de Carlscroon, Corps universel diplo- 
matique (Amsterdam, 1726-31). 

2. On April 24, 1748, a congress assembled at Aix-la-Chapelle 
to end the War of Austrian Succession. The definitive treaty was 
signed on Oct. 18. Its most important provisions were those stip- 
ulating for (1) a general restitution of conquests, including Cape 
Breton to France, Madras to England and the barrier towns to the 
Dutch; (2) the assignment to Don Philip of the duchies of Parma, 
Piacenza and Guastalla; (3) the restoration of the duke of Modena 
and the republic of Genoa to their former positions; (4) the re- 
newal in favour of Great Britain of the Asiento contract of March 
16, 1713, and of the right to send an annual vessel to the Spanish 
colonies; (5) the renewal of the article of the treaty of 1718 recog- 
nizing the Protestant succession in the English throne; (6) the 
recognition of the emperor Francis and the confirmation of the 
pragmatic sanction, i.e., of the right of Maria Theresa to the Haps- 
burg succession; (7) the guarantee to Prussia of the duchy of 
Silesia and the county of Glatz. 

Spain having raised objections to the Asiento clauses, the Treaty 
of Aix-la-Chapelle was supplemented by that of Madrid (Oct. 5, 
1750), by which Great Britain surrendered her claims for a sum 
of £100,000. 

See Comte G. de Garden, Hist, des traites de paix, iii. p. 373 
(1848-87) . 


3. The congress or conference of Aix-la-Chapelle in 1818 was 
primarily a meeting of the four Allied Powers — Great Britain, 
Austria, Prussia and Russia — to decide the question of the with- 
drawal of the army of occupation from France and the consequent 
international relationships of the Powers. The congress, which 
opened on Oct. i, was attended by Alexander I. of Russia, Fran- 
cis I. of Austria, and Frederick William III. of Prussia, in person. 
Great Britain was represented by Lord Castlereagh and the duke 
of Wellington, Austria by Prince Metternich, Russia by Counts 
Capo dTstria and Nesselrode, Prussia by Prince Hardenberg and 
Count Bernstorff. The due de Richelieu, by favour of the allies, 
Was present on behalf of France. The evacuation of France was 
agreed to in principle at the first session, the consequent treaty 
being signed on Oct. 9. The rest of the time of the congress was 
mainly occupied in discussing the form to be taken by the Euro- 
pean alliance, and the precautions to be adopted against a fresh 
outburst on the part of France. The proposal of Alexander I., to 
establish a “universal union of guarantee” on the broad basis of 
the Holy Alliance, broke down on the opposition of Great Britain; 
and the main outcome of the congress was the signature, on Nov. 
15, of two instruments: (1) a secret protocol confirming and re- 
newing the Quadruple Alliance established by the treaties of Chau- 
mont and Paris (Nov. 20, 1815) against France; (2) a public 
“declaration” of the intention of the Powers to maintain their 
intimate union, of which the object was to preserve peace on the 
basis of respect for treaties. The secret protocol was communicated 
in confidence to Richelieu; to the declaration France was invited 
publicly to adhere. 

The congress also concerned itself with the questions of the 
suppression of the slave trade and the Barbary pirates. In neither 
case was any decision arrived at, owing (1) to the refusal of the 
other Powers to agree with the British proposal for a reciprocal 
right of search on the high seas; (2) to the objection of Great 
Britain to international action, which would have involved the 
presence of a Russian squadron in the Mediterranean. A great 
variety of lesser questions was considered, but an attempt 
to introduce the subject of the Spanish colonies was defeated by 
the opposition of Great Britain. The congress represents the 
highest point reached in the attempt to govern Europe by an 
international committee of the Powers. 
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AIX-LES-BAINS, thermal spa and fashionable resort east 
France, in the department of Savoie, near the Lac du Bounret 
9 mi. by rail N. of Chambery. Pop. (1936) 8,9x7. The sulphur 
springs were known as Amme arntAnnn* ^ -d f 
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neighbourhood has numerous ancient remains. Over 50,000 visitors 
are ordinarily attracted annually ; the main season is July-Septem- 
Der > a I S0 serves as a ba se for Alpine winter sports. 

AIYAR, SIR SHESHADRI (1845 -1901), Indian states- 
man, the son of a Brahman of Palghat, Malabar, rose from a 
humble position as translator in his native district to be prime 
minister of Mysore under the Maharaja Chamarajendra. To him 
Mysore owes many important public works and the development 
of the Kolar gold-fields. Aiyar retired in 1900 and died on Sept. 

13, 1901- 


AIYAR, SIR TIRUVARUR MUTUSWAMY (1832- 
1895), native Indian judge of the high court of Madras, was 
born of poor parents in the village of Vuchuwadi, near Tanjore, 
on Jan. 28, 1832. His widowed mother was forced by poverty to 
remove with Mutuswamy and his brother to Tiruvarar, where the 
former learnt Tamil, and soon set to work under the village ac- 
countant at a monthly salary of one rupee. Aiyar worked his 
way through a series of minor offices until he was able to take 
his degree in law. He then became a judge of the Madras small 
causes court, and in 1878 he was raised to the bench of the high 
court, which office he occupied with ability and distinction for 
over fifteen years, sometimes acting as the chief justice. He at- 
tended by invitation of the viceroy the imperial assemblage at 
Delhi in 1877. In 1878 he received the honour of C.I.E. and in 


1893 the K. C.I.E. was conferred on him. He died suddenly in 1895. 
Aiyar took his full share in the affairs of the Madras university, 
of which he was nominated a fellow in 1872 and a syndic in 1877, 
and was well acquainted with English law, literature and philoso- 
phy. He was through life a staunch Brahman, devout and amiable 
in character, with a taste for the ancient music of India and the 
study of the Vedas and other departments of Sanskrit literature. 

AJACCIO, capital of Corsica, on the west coast of the 
island. Pop. (1936) 34,393. Ajaccio occupies a sheltered position 
at the foot of wooded hills on the north shore of the Gulf of 
Ajaccio. The harbour, to the east, is protected 011 the south by a 
peninsula which carries the citadel. It is deep enough to shelter 
large ships. To the southwest of the peninsula lies the Place Bona- 
parte, frequented by winter visitors attracted by the mild climate. 
Apart from one or two fine thoroughfares, the streets are narrow. 
The present town of Ajaccio lies about 2 mi. south of its original 
site, from which it was transferred by the Genoese in 1492. Oc- 
cupied in 1553 by the French, it again fell to the Genoese after 
the treaty of Cateau Cambresis in 1559. The town finally passed 
to the French in 1768. Since 1810 it has been the capital of the 
department of Corsica. The associations of Napoleon I with the 
town are everywhere emphasized by street-names and statues. 
The town is the seat of a bishopric (7th century) and of a pre- 
fect. It has tribunals of first instance and of commerce and a 
museum. Ajaccio makes cigars and macaroni and carries on 
shipbuilding, sardine-fishing and coral-fishing. Its exports include 
timber, oranges, citrons and skins. 

AJAIGARH, an Indian state in the Central India states. It 
has an area of 788 sq.mi., and a population in 1941 of 96,596. 
The ruler, who is a Bundela Rajput, bears the title of sawai ma- 
haraja and has a salute of eleven guns. He resides at Ajaigarh, at 
the foot of the hill-fortress from which the state takes its name. 
This fort is situated on a very steep hill, more than 800 ft. above 
the town, and contains the ruins of temples with elaborate sculp- 
tures. 

AJANTA (more properly Ajuntha), a village in the dominions 
of the Nizam of Hyderabad in India, celebrated for its cave hermi- 
tages and halls, in a wooded and rugged ravine about 3^m. from 
the village. The ravine is that of the river Wagura which falls 
from the east over a bluff forming several waterfalls. The caves, 
about 30 in number, are excavated in the south side of the precipi- 
tous bank of the ravine, and are of two kinds — dwelling-halls and 
meeting-halls. The former have a broad verandah, its roof sup- 
ported by pillars, and giving towards the interior on to a hall 
averaging in size about 35ft. by 20ft. Dormitories are excavated 
opening on to this hall, and an image of the Buddha usually 
stands in a niche facing the entrance. In the larger caves pillars 
support the roof on all three sides, forming a sort of cloister run- 


ning round the hall. The meeting-halls which back into the roel- 
about twice as far as the dwelling-halls, were used as chapteio 
houses for the meetings of the Buddhist Order. The oldest caves 
date from 200 b.c. to a.d. 200, the next belong approximately 
to the 6th, and the youngest to the 7th century a.d. Most of the 
interior walls of the caves are covered with fresco paintings, of 
considerable merit, and somewhat in the early Italian style. When 
first discovered, in 1817, these frescoes were in a fair state of 
preservation, but they fell later into decay. The remains are now 
properly preserved, and form, with copies of those destroyed, 
important evidence as to pre-Hindu art in India. Ajanta was a 
kind of college monastery. 

AJAX (I.) the Greater Gr. Alois, son of Telamon, king of 
Salamis. In Homer’s Iliad he is described as of great stature and 
colossal frame, second only to Achilles in strength and bravery. 
He engaged Hector in single combat and, with the aid of Athene, 
rescued the body of Achilles from the hands of the Trojans. Ip 
the competition between him and Odysseus for the armour of 
Achilles, Agamemnon, at the instigation of Athene, awarded the 
prize to Odysseus. This so enraged Ajax that it caused his death 
( Odyssey , xi. 541). According to a later and more definite story, 
accepted by Sophocles as the basis of his drama, his dis- 
appointment drove him mad; he rushed out of his tent and fell 
upon the flocks of sheep in the camp under the impression that 
they were the Greeks ; on coming to his senses he slew himself with 
the sword which he had received as a present from Hector. From 
his blood sprang a red flower ( see Hyacinthus) which bore on 
its leaves the initial letters of his name AI, also expressive of 
lament (Pausanias i. 35. 4.). He was the tutelary hero of the 
island of Salamis, where he had a temple and an image, and where 
a festival called Aianteia was celebrated in his honour (Pausanias i. 
35 ). 

II., the Lesser, son of Oileus, king of Locris, called the “lesser” 
or Locrian Ajax, to distinguish him from the son of Telamon. 
In spite of his small stature, he held his own amongst the other 
heroes before Troy; he was brave, next to Achilles in swiftness of 
foot, and famous for throwing the spear. But he was boastful, 
arrogant, and quarrelsome. Athena wrecked his ship on his home- 
ward voyage ( Odyssey , iv. 499), presumably for his crime (not 
definitely mentioned by Homer) in dragging Cassandra from the 
statue of the goddess, during the sack of Troy, and violating her. 
This led to the thousand years’ penance of his people ; neverthe- 
less, he was worshipped as a national hero by the Opuntian 
Locrians (on whose coins he appeared), who always left a vacant 
place for him in their battle line. 

See articles in Roscher’s Lexikon and Pauly-Wissowa, Realencyklo - 
p'ddie; L. R. Farnell, Hero-Cults, pp. 293 et seq . and 305 et seq . 

AJMERE or AJMER, a city of India in Rajputana, which 
gives its name to a district and also to a petty province called 
Ajmere-Merwara. Pop. of the city (1941) 147,258. It is on the 
lower slopes of Taragarh Hill, in the Aravalli mountains. To the 
north of the city is a large artificial lake called the Ana Sagar, and 
farther up the valley is a new lake, the Foy Sagar, from which the 
water supply of the place is now derived. 

The chief object of interest is the darga, or tomb of the famous 
Mohammedan saint Muin-ud-din Chishti. It is situated at the foot 
of the Taragarh hill, and consists of a block of white marble 
buildings without much pretension to architectural beauty. To 
this place the emperor Akbar, with his empress, performed a pil- 
grimage on foot from Agra in accordance with the terms of a vow 
he had made when praying for a son. An ancient Jain temple con- 
verted about a.d. 1200 into a mosque, is situated on the lower 
slope of the Taragarh hill. With the exception of that part used 
as a mosque, nearly the whole of the ancient temple has fallen 
into ruins, but the relics are not excelled in beauty of architecture 
and sculpture by any remains of Hindu art. Forty columns sup- 
port the roof, but no two are alike, and great fertility of invention 
is manifested in the execution of the ornaments. The summit of 
Taragarh hill, overhanging Ajmere, is crowned by a fort, the 
lofty thick battlements of which run along its brow and enclose 
the tableland. The walls are 2m. in circumference, and the fort 
can only be approached by steep and very roughly paved planes, 
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"He fort and the outworks, and by the hill to the 
^as founded about the year a.d. 145 by Ajaipal, a 
( established the dynasty which continued to rule the 
x^ith many vicissitudes of fortune) while the repeated 
ybf Mohammedan invasion swept over India, until it eventu- 
yi>ecame an appanage of the crown of Delhi in 1193. Its in- 
ternal government, however, was handed over to its ancient rulers 
upon the payment of a heavy tribute to the conquerors. It then 
remained feudatory to Delhi till 1365? when it was captured by 
the ruler of Mewar. Akbar took it back in 1556 ; and it continued 
in the hands of the Moguls, with occasional revolts, till 1770, 
when it was ceded to the Mahrattas, from which time up to 1818 
the unhappy district was the scene of a continual struggle, being 
seized at different times by the Mewar and Marwar rajas, from 
whom it was so often retaken by the Mahrattas. In 1818 the latter 
ceded it to the British in return for a payment of 50,000 rupees. 

The modern city is an important administrative and railway 
centre. It is well laid out with wide streets and handsome houses. 
The city does an active trade in salt which is imported in large 
quantities from the Sambar lake and Ramsur. Oil making is also 
a profitable branch of trade. Cotton cloths are manufactured to 
some extent, for the dyeing of which the city has attained a high 
reputation. The educational institutions include the Mayo Rajk.u- 
mar college, opened in 1875, for training the sons of the nobles 
of Rajputana, on the lines of an English public school. 

Seven miles from Ajmere lies the lake of Pushkar, one of the 
most sacred pieces of water in India, where a pilgrim fair is held 
every autumn, and Brahma has the only temple dedicated to him 
in India. 

The district of Ajmere, which forms the largest part of the 
province of Ajmere-Merwara, has an area of 2,125 sq.mi. Popu- 
lation 378,960, inclusive of Ajmere city. Besides the city of 
Ajmere, the district contains the military station of Nasirabad, 
with a population of 32,196 (1941). 

AJMERE-MERWARA, a former British district of India, 
in Rajputana agency, consisting of the two districts of Ajmere and 
Merwara, separated from each other and isolated amid Indian 
states. Pop. (1941) 583,693. The administration was in the hands 
of a commissioner, subordinate to the governor general’s agent for 
Rajputana. The capital is Ajmere city. The area is 2,400 sq.mi. 
The Aravalli range is the distinguishing feature of the district. 
The range of hills which runs between Ajmere and Nasirabad 
marks the watershed of the subcontinent of India. The rain which 
falls on one side drains into the Chambal, and so into the Bay of 
Bengal; that which falls on the other side, into the Luni, which 
discharges itself into the Runn of Cutch. The province is on the 
border of what may be called the arid zone; it is the debatable 
land between the northeastern and southwestern monsoons, and 
beyond the influence of either. The southwest monsoon sweeps 
up the Nerbudda valley from Bombay and crossing the tableland 
at Neemuch gives copious supplies to Malwa, Jhalawar and Kotah 
and the countries which lie in the course of the Chambal river; 
but it is only when the monsoon is in considerable force that 
Merwara gets a plentiful supply from it. The northeastern mon- 
soon sweeps up the valley of the Ganges from the Bay of Bengal 
and waters the northern part of Rajputana, but hardly penetrates 
farther west than the longitude of Ajmere. The agriculturist in 
Ajmere-Merwara can thus rarely rely upon two good harvests in 
succession. A district subject to such conditions can hardly be 
free from famine or scarcity for any length of time., but the pop- 
ulation, having decHhed in the period from 1891-1921, showed a 
steady increase after 1921. Among Hindus, the Rajputs are land- 
holders, and the Jats and Gujars are cultivators. The Jains are 
traders and moneylenders. The aboriginal tribe of Mers are di- 
vided between Hindus and Mohammedans. The chief crops are 
millet, wheat, cotton and oil seeds. There are several factories for 
ginning and pressing cotton, the chief trading centres being Bea- 
war and Kekri. 

AJOj an unincorporated town in Pima county, southern Ari- 
zona, b,$., about 25 mi. from the Mexican border and 90 mi. south- 
west of Phoenix ; the altitude is 1,859 ft* ft is on state highway 85 
and is served by the Tucson, Cornelia and Gila Bend railroad. The 


population was 5,777 by the federal census of 195°* There are 
copper, gold, silver and lead mines in Ajo, and copper is smelted 
there. Spaniards were working the copper mines at Ajo as early as 
1750. In 1854 the Ajo Copper company became the first incorpo- 
rated mining company in the territory. After mining, the ore was 
hauled across the desert and shipped via the Gulf of California 
to Swansea, Wales, for smelting. 

Originally, the town was called Muy Vavi, a Papago Indian term 
for warm water, but later it was changed to Ajo, Spanish for garlic, 
which grows plentifully in the nearby hills. 

AJODHYA, an ancient city of India, situated on the right 
bank of the Gogra, in the Fyzabad district of the United Prov- 
inces. In remote antiquity Ajodhya was one of the largest and 
most magnificent of Iiidian cities. It is said to have covered an 
area of 96 sq.mi., and was the capital of the kingdom of Kosala, 
the court of the great king Dasaratha, who was the father of- 
Rama, the hero of the Ramayana. The opening passages of that 
epic recount the magnificence of the city, the glories of the mon- 
arch and the virtues, wealth and loyalty of his people. A period 
of Buddhist supremacy followed the death of the last king of the 
Solar dynasty. On the revival of Brahmanism, Ajodhya was re- 
stored by King Vikramaditya ( c . 57 b.c.). Kosala has claims to 
be the birthplace of the founders of both Buddhism and Jainism. 
The Chinese traveller, Hsiian Tsang, in the 7th century, found 20 
Buddhist temples with 3,000 monks at Ajodhya, among a large 
Brahmanical population. The ancient city is now represented by 
a heap of ruins, with a few fine temples, and the modern town is 
only a small suburb of Fyzabad. 

AKA HILLS, a tract of country on the northeast frontier of 
India, occupied by an independent tribe called the Akas. It lies 
north of the Darrang district of eastern Bengal and Assam, and is 
bounded on the east by the Dafla Hills and on the west by inde- 
pendent Bhutia tribes. The Aka country is very difficult of access, 
the direct road from the plains leading along the precipitous chan- 
nel of the Bhareli river, which divides the Aka from the Dafla 
country. 

The Akas are a brave people, and the men are strong and well 
made. They have clans graded socially, a dual organization and 
burial of the dead. They worship the Bhareli river annually, 
poison their arrows with aconite and play both varieties of nose 
flute. 

The reputation of the Akas as raiders is sufficiently shown in 
the division of the tribe into two clans, the Hazari-khoas or “eaters 
of a thousand hearths,” and the Kapah-chors or “thieves that 
lurk in the cotton fields.” In the early years of British occupation, 
about 1829, they gave much trouble; and in 1883 they broke out 
once more into their old habits. They raided into the British 
district of Darrang and carried off several native forest officers 
as hostages. An expedition was sent against them under Gen. Sale 
Hill with 860 troops, which was completely successful. Living 
among them as a labouring but not servile class is the Niggiya or 
Khoa tribe divided into four clans. 

See Nevill, “The Akas,” Assam Census Report , 1921, I, App. B, i. 

AKALKOT, a native state of India, in the Deccan and Kol- 
hapur agency. It forms part of the Deccan tableland, and has 
a cool climate. Area 473 sq.mi.; pop. (1931) 92,605; (1941) 103,- 
903. The tribute is £1,000. The state was under British manage- 
ment. 

The town of Akalkot is situated near the Great Indian penin- 
sula railway, which traverses the state. Pop. (1941) 13,810. 

AKAN, a Gold Coast tribe inhabiting the Koforidua district 
of the Accra hinterland, neighbours of the Fanti and Ashanti, 
with whom they probably share a common origin, their language 
being closely related to these two idioms, and their organization 
being the same. 

See Sarbah, Fanti Customary Law (1904). 

AKBAK, JALAL UD-DIN MOHAMMED (1542-1605), 
the greatest of the Mogul (Mughal) emperors of India, was bom 
at Umarkot in Sind when his father Humayun, who had been 
dnven from the throne of Delhi by an Afghan usurper named Sher 
Shah, was escaping to Persia. Thirteen years passed before Huma- 
yun felt strong enough to attempt the reconquest of Hindustan, 
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shining, black seeds, attached to the base by large whitish or yel- 
lowish fleshy arils. When cooked the arils bear a resemblance to 
a fine omelette both in taste and in appearance ; the ^aun- 
American name seso vegetal (vegetable brain) is significant ot 

their form. , t1 . * .t,,. 

AKEN, a town of Germany on the Elbe in the south-east of t e 
district of Magdeburg, Prussian Saxony. Pop. (i939> I2 >49?; 
Chemicals and oils are manufactured. There is considerable transit 
trade on the Elbe, and petrol storage. , . 

AKENSIDE, MARK (1721-1770), English poet and physi- 
cian, was born at Newcastle-on-Tyne. He was the son of a 
butcher, and was slightly lame all his life from a wound he re- 
ceived as a child from his father’s cleaver. He was sent ( 1 739/ 
and parts of Orissa to his dominions. With his power firmly estab- to Edinburgh to study theology with a view to eco ? 

lished in the north he crossed the Narbada into the Deccan and ter, but in fact studied medicine, and seems to ave * , 

annexed Khandesh, Berar and parts of Ahmednagar. At his death mild deism. His politics, says Dr. Johnson, were sc ara , 

- • * an “impetuous eagerness to subvert and confound, with very little 

care what shall be established,” and he is caricatured m the repub- 
lican doctor of Smollett’s Peregrine Pickle. He was elected a mem- 


and little had been accomplished before his death in 1556: in fact 
there was no Mogul empire before Akbar, but only the attempt to 
create one. Akbar’s first task on his succession to the throne was 
to overthrow all rival claimants, the chief of them being the usurp- 
ing Hindu minister Hemu whose forces were routed at Panipat on 
Nov. 5, 1556. By 1562 Akbar’s kingdom embraced the Punjab 
and Multan; the basin of the Ganges and Jumna from Panipat to 
Allahabad, Gwalior in central India, Ajmere in Rajputana and the 
province of Kabul in Afghanistan. Another 14 years of almost 
incessant warfare resulted in the conquest of Malwa, Chitor, Ran- 
thambhor, Kalinjar, Gujarat and Bengal. Thus, by 1576, Akbar 
was master of almost the whole of northern India. Between 
1586 and 1595 he added Kashmir, Sind, Baluchistan, Kandahar 


in 1605 his empire comprised 15 subas (provinces) and stretched 
from the Hindu Kush to the Godavari and from Bengal to Gujarat. 

Akbar was endowed with a genius for administration to which — : . - 

the structure of both his central and provincial governments bears ber of the Medical Society of Edinburgh m 1740. , 

testimony. He deliberately accepted compromise as the basis of already lay outside his profession, and his gi s as a ^spea 
his empire and by his policy of suih~i-kull (universal toleration) him hope one day to enter parliament, n *74° e P 
sought to conciliate the subject Hindu population and secure their “Ode on the Winter Solstice” in a small volume of P°ems. In 174 
loyalty. Realizing that it was impossible to govern as a strictly he left Edinburgh for Newcastle and began 0 ca 
orthodox Moslem monarch, he abolished the hated jizya or poll-tax geon, though it is doubtful whether he practised, and from .the ne 
on non-Moslems and the tax previously levied on Hindu pilgrims, year dates his life-long friendship with Jer fnah Dyson ( .1722- 
Hindus, especially Rajputs, were given important posts in the 1776). During a visit to Morpeth m 173 e a c 
army and in the revenue department. To relieve the pressure on idea of his didactic poem, The Pleasures of the Ima ^ tl °^ ^ 
the peasants he demanded no more than one-third of their gross had already acquired a considerable literary reputation whOT fie 
produce as land revenue. But although his interest in religious came to London about the end of 1 743, and offered the work to 
toleration was genuine his policy appears to have been dictated Dodsley for £120. Dodsley thought the price exorbitant, and o y 
rather by political and dynastic considerations: his conception of accepted the terms after submitting the manuscript to Pope, who 
sovereignty was autocratic and his religious policy an assertion assured him that this was no everyday writer. . « 

of the supremacy of the state, politically, economically and fi- of this poem appeared in Jan 1 744. It was translated eventuaUy 
nancially. For this reason he crushed the power of the ulema, a into German, French and Itahan, and gained a general success 
body of orthodox divines and doctors of the law who constituted His aim, Akenside tells us in the preface was not so much to give 
a check upon his power, by forcing them to subscribe to a docu- formal precepts, or enter into the way of direct argumentation, as, 
ment known as the Infallibility decree which assigned to Akbar the by exhibiting the most engaging prospects of naturfe, to enlarge and 
rank of mujtahid (interpreter) thus making him the authority on harmonize the imaginabon, and by that means insensibly dispose 


all matters relating to Islam. 

Although illiterate Akbar was extremely interested in the study 
of comparative religion and built an ibadat khana or “house of 
worship” where learned men of all religions discussed theological 
problems. As a result of these discussions he became convinced 
that there was good in all religions and went so far as to promul- 
gate a new eclectic faith called the Din Illahi. At his request 
three separate Jesuit missions were sent to his court; but they 
failed to convert him to Christianity as he was unable to give up 
the pleasures of the harem or subscribe to the doctrines of the 
Trinity and the Incarnation. The departure of his successors from 
the main principles of his rule, especially their policy of religious 
intolerance, paved the way for the decline of the Mogul empire. 

Bibliography.— V. A. Smith, Akbar , revised ed. (Oxford, 1919) ; 
W. H. Moreland, India at the Death of Akbar (London, 1920). Ibn 
Hasan, Central Structure of the Mughal Empire (Oxford, 1936) ; P. 
Saran, The Provincial Government of the Mughals, 1526-1658 (Al- 
lahabad, 1941). C * C * D - 


the minds of men to a similar taste and habit of thinking in re- 
ligion, morals and civil life.” Akenside’s powers fell short of this 
lofty design ; his imagination was not brilliant enough to surmount 
the difficulties inherent in a poem dealing so largely with abstrac- 
tions ; but the work was well received by the general public. His 
success was not unchallenged. Gray wrote to Thomas Wharton 
that it was “above the middling,” but “often obscure and unin- 
telligible and too much infected with the Hutchinson jargon.” The 
reference was to Francis Hutcheson (1694-1746), author of an 
Inquiry into the Original of our Ideas of Beauty and Virtue (1725). 

Into a note added by Akenside to the passage in the third book 
dealing with ridicule, William Warburton chose to read a reflection 
on himself. Accordingly he attacked the author of the Pleasures 
of the Imagination— which was published anonymously— in a 
scathing preface to his Remarks on Several Occasional Reflections, 
in answer to Dr Middleton . . . (1744). This was answered, nomi- 
nally by Dyson, in An Epistle to the Rev . Mr Warburton, in which 
Akenside no doubt had a hand. It was in the press when he left 


AKCHA, a town and khanate of Afghan Turkistan, 42 mi. W. England in 1744 to secure a medical degree at Leyden. In little 
of Balkh on the road to Andkhui. It is protected by a mud wall more than a month he had completed the necessary dissertation, 
and a citadel. Estimated population 8,000, chiefly Uzbegs. The De ortu et incremento foetus human! , and received his diploma, 
khanate is small, but well watered and populous. The rivers which Returning to England he attempted without success to establish a 
rise in the southern mountains end near Akcha in vast swamps practice in Northampton. In 1744 he published his Epistle to 
filled in flood time with debris of hillside plants. Curio, attacking William Pulteney (afterward earl of Bath) for 

AKEE the West African name of a small tree (Blighia sapida) having abandoned his liberal principles to become a supporter of 
of th£ soapberry family (Sapindaceae), native to Guinea, and also the government, and in the next year he produced a small volume 
of its important food fruit. Introduced in 1778 into Jamaica, of Odes on Several Subjects, m the preface to which he lays claim 
which now exports the fruit, its cultivation has spread throughout to correctness and a careful study of the best models. His friend 
most of tropical America. The shrublike, stiff-branched tree, Dyson had meanwhile left the bar, and had become, by purchase, 
sometimes 20 ft to 30 ft. high, bears handsome red or orange clerk to the house of commons. Akenside had come to London 
coloured fruits about 3 in. long, in small clusters at the tips of and was trying to make a practice at Hampstead. Dyson took a 
slender branches The fruit, which is a soft-walled capsule, splits house there, and did all he could to further his friend’s interest in 
when ripe into three sections, from apex to base, displaying round, the neighbourhood. But Akenside’s arrogance and pedantry frus- 
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trated these efforts, and Dyson then took a house for him in 
Bloomsbury Square, making him independent of his profession by 
an allowance stated to have been £300 a year, but probably greater, 
for it was asserted that his income enabled him to “keep a chariot 
and to live “incomparably well” In 1746 he wrote his much- 
praised “Hymn to the Naiads,” and he also became a contributor to 
Dodsley’s Museum , or Literary and Historical Register. 

He was now 25 years old, and began to devote himself almost 
exclusively to his profession. He was an acute and learned physi- 
cian. He was admitted M.D. at Cambridge in 1753, fellow of the 
Royal College of Physicians in 1754, and fourth censor in 1755. 
In June 1755 he read the Gulstonian lectures before the college, 
in Sept. 1756 the Croonian lectures and in 1759 the Harveian 
oration. In Jan. 1759 he was appointed assistant physician, and 
two months later principal physician to Christ’s hospital, but he 
was charged with harsh treatment of the poorer patients, and his 
unsympathetic character prevented the success to which his un- 
deniable learning and ability entitled him. At the accession of 
George III, both Dyson and Akenside changed their political opin- 
ions, and Akenside’s conversion to Tory principles was rewarded 
by the appointment of physician to the queen. Dyson became 
secretary to the treasury, lord of the treasury, and in 1774 privy 
councillor and cofferer to the household. 

Akenside died on June 23, 1770, at his house in Burlington street, 
where the last ten years of his life had been spent. His friendship 
with Dyson puts his character in the most amiable light. Writing 
to his friend so early as 1744, Akenside said that the intimacy had 
“the force of an additional conscience, of a new principle of re- 
ligion,” and there seems to have been no break in their affection. 
He left all his effects and his literary remains to Dyson, who is- 
sued an edition of his poems in 1772. This included the revised 
version of the Pleasures of Imagination , on which the author was 
engaged at his death. 

See Dyce’s Life of Akenside prefixed to his edition of the Poetical 
[forks (1835); also Johnson’s Lives of the Poets , and C. Bucke, Life , 
Writings and Genius of Akenside (1832). 

AKERMAN, JOHN YONGE (1806-1873), English anti- 
quarian, distinguished chiefly in numismatics, was born in Wilt- 
shire. He became early known in connection with his favourite 
study, having initiated the Numismatic Journal in 1836. In the 
following year he became secretary of the newly established Nu- 
mismatic society. In 1848 he was elected secretary to the Society 
of Antiquaries, an office which he was compelled to resign in i860 
on account of failing health. Akerman published a considerable 
number of works on his special subject, the more important being 
a Catalogue of Roman Corns (1839); a Numismatic Manual 
(1840); Roman Coins Relating to Britain (1844); Ancient Coins 
— Hispanic, Gallia, Britannia (1846); and Numismatic Illustra- 
tions of the New Testament (1846). He also wrote a Glossary of 
Words Used in Wiltshire (1842); Wiltshire Tales , Illustrative of 
the Dialect (1853) ; and Remains of Pagan Saxondom (1855). 

AKHALTSIKH (Georgian Akhaltsikhe— tl New Castle”), a 
town in the Georgian S.S.R. It is situated in 41 0 40' N. and 42 0 
55' E. at an altitude of 3,375 ft. on a tributary of the Kura river. 
The new town is on the right bank, the old on the left. Pop. 
about 15,000. Capital of the former province of Meschia or 
Samtskhe, it appears as a fief of the feudal house of Jaqeli c. 1203. 
By the 13th century, the Jaqelis acquired the whole principality 
of Meschia with the title of Atabegs (hence another name of the 
province; Saatabago). The separatist tendencies of Meschia first 
manifested in 1268 came to a break with the crown of Georgia 
under the Afcabeg Quarquare II, who was referred to in the west as 
“duke of Akhaltsikbe” or “of Georgiana,” in 1463. But in the 
1 6th century the principality became tributary to the Ottoman 
empire. In 1625 the Atabeg Beka III turned Moslem and was 
created by the sultan pasha of Akhaltsikhe, which rank was borne 
by the rulers of Meschia until the Turkish suppression of this 
vassal principality in 1744. In 1828 Akhaltsikhe was taken by the 
Russians and the whole province incorporated in the Russian em- 
pire. There is trade in silk, honey and wax. Brown coal is found 
in the district. Its silver filigree work is famous. It is on the trade 
route to Turkey for caravans, but it has no railway communica- 


tions. ( See Georgia.) 

AKHENATON: see Ikhnaton. 

AK-HISSAR or Akhisar (anc. Thyateira, the “town of 
Thya”), a Turkish town situated in a fertile plain on the Giirdiik 
Chai (Lycus), in the Manisa vilayet, 58 mi. N.E. of Smyrna. Pop. 
22,739. Thyateira was an ancient town re-peopled with Mace- 
donians by Seleucus about 290 b.c. It became an important sta- 
tion on the Roman road from Pergamum to Laodicea, and one of 
the “Seven Churches” of Asia (Rev. ii, 18), but was never a 
metropolis or honoured with a neocorate, though made the centre 
of a conventus by Caracalla. The modern town is connected with 
Smyrna by railway, and exports cotton, wool, opium, cocoons and 
cereals. Cotton of excellent quality is grown in the neighbourhood, 
and the place is celebrated for its scarlet dyes. 

See W. M. Ramsay, Letters to the Seven Churches (1904); M. 
Clerc, De rebus Thyatirenorum (1893). 

AKHMIM* a town of upper Egypt, on the right bank of the 
Nile, 67 mi. by river south of Asyut, and 4 mi. above Suhag, on the 
opposite side of the river. It has several mosques and two Coptic 
churches, maintains a weekly market, and manufactures cotton 
goods, notably the blue shirts and check shawls with silk fringes 
worn by the poorer classes of Egypt. Outside the walls are the 
scanty ruins of two ancient temples. In Abulfeda’s days (13th 
century a.d.) a very imposing temple still stood here. Akhmim 
was the Egyptian Apu or Khen-min, in Coptic Shmin, known to 
the Greeks as Chemmis or Panopolis, capital of the 9th or Chem- 
mite nome of upper Egypt. Herodotus mentions the temple dedi- 
cated to “Perseus” and asserts that Chemmis was remarkable 
for the celebration of games in honour of that hero, after the man- 
ner of the Greeks, at which prizes were given ; but it is possible 
that he confused Coptos (q.v.) with Chemmis. Strabo mentions 
linen weaving as an ancient industry of Panopolis, and it is not 
altogether a coincidence that the cemetery of Akhmim is one of 
the chief sources of the beautiful textiles of Roman and Coptic 
age that are brought from Egypt. Monasteries abounded in this 
neighbourhood from a very early date. Nonnus, the Greek poet, 
was born at Panopolis. 

AKHTAL (ahch-tahl') (Ghiyath ibn Harith) (c. 640- 
710), Arabian poet of the Omayyad period, belonged to the tribe 
of Taghlib in Mesopotamia, and was, like his fellow tribesmen, 
a Christian, enjoying the freedom of his religion, while not tak- 
ing its duty very seriously. Akhtai, Jarir and Ferazdaq form a 
trio celebrated among the Arabs, but as to relative superiority 
there is dispute. Abu ‘Ubaida placed him highest of the three on 
the ground that among his poems there were ten flawless qasidas 
(“elegies”), and ten more which were nearly so, and that this could 
not be said of the other two poets. 

Bibliography. — P. A. Salhani, Diwan de Afytal Reproduction photo - 
lithographique du manuscrit de Bagdad, avec preface et variantes 
(Beirut, 1905); Eugenio Griffini, Le Diwan d’al-Ahtal reproduit par la 
photolithographic s’apres un manuscrit trouve au Yemen, avec priface, 
glossaires . . . (Beirut, 1907). 

A full account of the poet and his times is given in H. Lammens’ Le 
chantre des Omiades (Paris, 1895) (a reprint from the journal Asiatique 
for 1894). 

AKHTYRKA, a town in the Ukrainian S.S.R. It is situated 
in 50° 2o' N. and 34 0 52' E. near the Vorskla river, on the railway 
from Kiev to Kharkov. Its beautiful cathedral, built in 1753, 
was designed by Rastrelli. It is a trade centre for fruit, sugar 
beet, corn, cattle and domestic woollen industries. It was founded 
by Poles in 1642. Population (1935) 27,302. 

AKKA (Tikki-Tikki) , a race of African pygmies first seen 
by the traveller G. A. Schweinfurth in 1870, in the Mangbettu 
country, northwest of Albert Nyanza. The home of the Akka is 
the dense forest zone of the Aruwimi district of the Congo state. 
They form a branch of the primitive pygmy Negroid race, and ap- 
pear to be divided into groups, each with its own chief. The aver- 
age height of the race would seem to be somewhat under four feet 
They are of the colour of coffee slightly roasted, with hair almost 
the same colour, woolly and tufted; they have very projecting 
jaws, flat noses and protruding lips. An abdominal protuberance 
makes all Akka look like potbellied children, and the spine hol- 
lows into a curve like an S. These characteristics tend to disap- 
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pear. There is a tendency to steatopygia among the women. They 
are nomads, hunt game in the forests with poisoned arrows, with 
pitfalls and springs set everywhere, and with traps. They collect 
ivory and honey, manufacture poison, and exchange these for 
cereals, tobacco and iron weapons. In dress, weapons and utensils 
they are as the surrounding Negroes. They build round huts of 
branches and leaves in the forest clearings. 

Bibliography.--A. de Quatrefages, The Pygmies (1895) ; G. A. 
Schwemfurth, Heart of Africa (London, 1873); W. Pleyte, Chapitres 
supplement air es du Livre des Morts , traduction et commentaire (Ley- 
den, 1883) ; Sir H. H. Johnston, Uganda Protectorate (London, 1902). 

AKKAD, an ancient country (for the town sometimes called 
Akkad see under Agade) , northern Babylonia. The alluvial part of 
Mesopotamia was known in ancient times as Sumer and Akkad. 
Akkad was the narrow strip of land where the rivers approached 
one another most closely, and included the cities of Kish, Baby- 
lon, Sippar, Borsippa, Cutha ( qQ.v .) and Opis. For details see 
Mesopotamia: Ancient Geography. 

AKKADIAN: see Accadian. 


AKKERMAN, Rumania: see Cetatea Alba. 

AKMOLINSK, a town and province of the Kazakh Soviet 
S.R. The boundaries of the province are, north, northern Kazak- 
stan; east, Pavlodar; south, Karaganda; west, Kustanaisk prov- 
ince. In the north the province is dotted with salt lakes, sloping 
south to a plateau (1,600 ft.), to the east of which is a spur 
formed by the dying out of the Tarbagatai range containing gold, 
copper and coal. 

The Spasski copper mines are in the province and were re- 
started in 1925; near them are the Karagandinask coal beds, esti- 
mated at 6,000,000,000 tons; the two are connected by rail and 
are linked to the main railway. 

The southeast is a wide, waterless desert the Bak-pak-dala or 
Hunger steppe. The climate is dry and continental, the rainfall 
(average 8-16 in.) is mostly in heavy thunderstorms, moisten- 
ing the surface only. Dry, strong northeast winds, dusty in sum- 
mer, prevail all the year, in winter as the Buran gale, sweeping 
the snow away and exposing the ground to five months of frost. 

At Akmolinsk city (average temperature January 1.5 0 F., July 
70° F.; yearly rainfall 9 in.), south of latitude 50°, the steppe is 
salty soil, with sparse wormwood, blue-gray grass, and plants 
with drought-resisting devices, hairs, pungent oils, thick leaves, 
etc., and animals such as suslik, hamster, jerboa and, rarely, saiga 
antelope. North of latitude 50° there is more moisture and better 
soil; in spring it is gay with tulips, irises, etc. ; and in summer with 
white feather grass. The southern part of this area is inhabited 
by Kirghiz (in the Chu valley). The nomad Kara Kirghiz rear 
sheep, horses, camels, cattle and goats, following the pasture. 

The city had a population in 1939 of 35,800. 

Near the northern boundary of the province, wheat and barley 
are successfully grown, and the population consists mainly of 
Russian peasants. The town of Akmolinsk, on the Ishim river, 
is on the caravan routes from Tashkent and Bukhara to the 
north. 

AKOLA, a town and district of India, in Berar, otherwise 
known as the Hyderabad Assigned Districts. The town is on the 
Murna tributary of the Puma river, Akola proper being on the 
west bank, and Tajnapeth, containing the government buildings 
and European residences, on the east bank. It had a pop. (1941) 
of 62,564. It is walled, and has a citadel built in the early years 
of the 19th century. Akola is one of the chief centres of the cot- 
ton trade in Berar, and has numerous ginning factories and cot- 
ton presses. Among the educational establishments are a govern- 
ment high school, and an industrial school supported by a 
Protestant mission. 

The district of Akola as reconstituted in 1905 had an area of 
4,093 sq.mi., the population of this area in 1941 was 907,742. 
The surface of the country is generally fiat, the greater part be- 
ing situated in the central valley of Berar. On the north it is 
bounded by the Melghat hills. By the addition of Basim and 
Mangrul taluks in 1905, the district includes the eastern part of 
the Ajanta hills, with peaks rising to 2,000 ft., and the tableland of 
Basim. 


North of the Ajanta hills the country is drained eastward by 
the Purna affluent of the Tapti and its tributaries. The heat 
from April to mid-June is very great but even during the hot 
season the nights are cool. The annual rainfall averages 34 in. 
In the Purna valley the soil is everywhere a rich black loam par- 
ticularly suitable to cotton, and nearly the whole of the land is 
cultivated. The history of Akola is not distinguished from that 
of the other portions of Berar. 

AKRON, a city of Ohio, U.S., 35 mi. S.-by-E. of Cleveland, 
on the Little Cuyahoga river; the county seat of Summit county. 

It is about 1,200 ft. above sea level, on one of the highest spots in 
the state, whence its Greek name. The surrounding country is hilly 
and there are 20 lakes within 12 mi. of the city. On its northern 
boundary the Big Cuyahoga river flows through a gorge of great 
beauty, spanned by High Level bridge. A main approach from 
the north and east is by the North Hill viaduct, 135 ft. high and 
2,810 ft. in length. Akron is served by the Baltimore and Ohio, 
the Erie, the Pennsylvania and the Akron, Canton and Youngs- 
town railways. A belt line encircles the industrial section and the 
city is an important trucking centre. There are two municipal 
airports, one the site of Goodyear zeppelin dock, and the city is 
served by American, Capital, Eastern and United airlines. A naval 
air station is located in Akron. The Ohio canal, abandoned by 
commercial traffic, supplies water to some of the industries from 
lakes south of the city and serves as a pleasure route to the Portage 
lake state park near by. The city covers 55 sq.mi. Pop. (1950) 
273,189; (1940) 244,791; (1930) 255,040. 

The important period in Akron’s history began about 1910. The 
town was settled about 1825 and incorporated as a village in 1836; 
became the county seat in 1842 and was chartered as a city in 1865. 
Through the 19th century it had a normal gradual development, at 
first because of its position on the Ohio canal, later because of the 
completion of the railway which is now the Erie and still later be- 
cause of the manufacture of clay products and rolled oats. The 
pioneer rubber factory was established by B. F. Goodrich in 1870, 
and others came into existence with the extension of the uses of 
rubber for bicycle tires, heels and soles, beltings for machinery, 
elastic stockings, insulated wire and many other purposes. By 
1900 the population had increased to 42,728, and in 1910 it was 
69,067. 

Then began a phenomenal growth. Between 1910 and 1920 the 
population of the city tripled. The. aggregate value of its manu- 
factured products rose from $73,158,000 in 1909 to $558,962,000 
in 1919 ($575,000,000 in 1950) ; the average number of wage earn- 
ers in the factories increased from 15,831 to 65,054 (85,000 in 
1950). Postal receipts were quadrupled. All this was due chiefly 
to the demand for tires and other rubber products by the automo- 
bile industry. Akron’s rubber factories at mid- 20th century were 
producing more than 50,000 articles, ranging from rubber bands to 
balloons and dirigibles, and including 65% of the total U.S. output 
of tires. Normally Akron rubber factories account for approxi- 
mately 40% of the annual U.S. consumption of crude rubber. 

The older industries (oatmeal, matches and sewer pipes, ma- 
chine tools, etc.) are still important. The town produces also 
puffed grains for breakfast foods, chemical stoneware, porcelain 
insulators, fishing tackle, rubber factory equipment, steel auto- 
mobile rims, automobile batteries, wood products, plasters and 
chemicals. Salt and sulphur are refined, and zinc oxide is pro- 
duced. 

The production of synthetic rubbers became a major industry 
during World War II. Parts for aeroplanes also are fabricated 
there. 

The rapid industrial development stimulated progress in other 
directions. Expenditures by the city for health and sanitation in- 
creased from $53,231 in 1910 to $795,100 in 1950; sanitation and 
health from $277,454 to $9,970,498. A municipal water system 
and a sewage-treatment plant were provided a cost of $125,000,000 
and an imposing municipal building was erected. Experts sur- 
veyed the public-school system (1917) and prepared a city plan 
(1919). A city planning commission created in 1920 secured the 
adoption of a zoning ordinance in 1922. More than 4,300 ac. of 
park area are in or near the city, including a fine municipal golf 
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course. The Portage lakes also provide excellent recreation sites. 
From 1920 the charitable agencies were jointly financed by a 
“community chest” operated by the Better Akron federation. 

The University of Akron, which is a part of the free public- 
school system of the city, was created in 1913, when the city 
council accepted as a nucleus the plant and endowment of Buchtel 
college, which had been founded in 1870 and named after its chief 
benefactor, John R. Buchtel (1822-92), a businessman of Akron. 
Fellowships for research in the chemistry of India rubber were 
established by the Goodyear and the Firestone Tire and Rubber 
companies. At mid-2oth century the annual enrolment in the uni- 
versity was about 4,500. 

Because of the dominating industries Akron’s population has 
tended to have a preponderance of men, a high proportion of 
skilled and semiskilled labour; relatively high wages; and a high 
proportion of men engaged in gainful occupations. The popula- 
tion was not congested, even after the period of rapid growth. 
Small detached or semidetached dwellings are the rule. At mid- 
20th century, approximately 70% of the homes were owned by 
their occupants. 

A “home rule” charter went into effect Jan. 1, 1920. Under it 
Akron adopted the city-manager form of government, but after 
four years this was discarded and the executive duties were trans- 
ferred to a mayor elected at large. The old Portage trail, used 
by the Indians in carrying their canoes from the Cuyahoga river 
to the Tuscarawas river in the journey from Lake Erie to the 
Ohio, runs through the city. It is marked at each end by com- 
memorative tablets and bronze figures of Indians. A house once 
occupied by John Brown, the abolitionist, is in the western part of 
the city. 

AKSAKOV, SERGEI TIMOFEYEVICH (1791-1859), 

Russian writer, grandson of Sergei Aksakov, a country squire 
who founded a colony in the Bashkir steppe, was born at Ufa, 
Orenburg, on Sept. 20, 1791, and died in Moscow on April 30, 
1859. He studied at the University of Kazan, and in 1808 en- 
tered the civil sendee in St. Petersburg (Leningrad). In 1815 he 
married and returned to the Urals to cultivate his estate. He dis- 
sipated his fortune after ten years of estate management, and 
found, through the influence of Shishkov, a place in the censor- 
ship at Moscow. There his house became a centre of Slavophil- 
ism. In 1832 he met Gogol, in whom he recognized a genius un- 
spoiled, as he thought, by foreign influence. His friendship with 
Gogol led him to write himself, and, though that friendship was 
clouded in later years, it is to Gogol that Aksakov owed his in- 
spiration* Aksakov draws on the history of his pioneer grand- 
father, a great figure of the family autocrat in a primitive com- 
munity, wonderfully depicted, with the marriage of his own father 
and mother, and with his own schooldays. All these books are 
Russian classics. They give a picture of Russian rural life be- 
fore the liberation of the Serfs remarkable in itself, and beautiful 
because of the author’s keen, sensuous appreciation of nature, 
but interesting from the purely literary point of view in the de- 
velopment of the novel Aksakov, to quote Prince Mirsky, “came 
nearer than any other Russian writer, even than Tolstoy in War 
and Peace , to a modem, evolutionary, continuous presentation of 
human life, as distinct from the dramatic and incidental presenta- 
tion customary to the older novelists.” 

His best known works are: Chronicles of a Russian Family (1856, 
tran. by M. C. Beverley, 1924); Recollections (1S56), tran. by J. D. 
Luff under the title: Autobiography of a Russian Schoolboy (1917, 
repr. 1924); Years of Childhood (1858: tran. by J. D. Duff, 1916, 
repr, 2923). Aksakov’s other important work is his Recollections of 
Gogol, which is the most important contemporary record of that great 
writer. * 

His elder son, Konstantin Sergeyevich Aksakov (1817- 
1860), Slavophil author, was bom at Moscow on April 10, 1817, 
and died in the Island of Zante in Greece on Dec. 19, i860. 

His younger son, Ivan Sergeyevich Aksakov (1823-1886), 
Russian Slavophil writer, was bom at Nadezhdin in Ufa, on Sept 
26, 1823, and died at Moscow on Jan. 27, 1886. He studied law 
at St, Petersburg, and later entered the Moscow division of the 
senate. At various periods he edited or established weekly and 
daily papers, the Moscow Sborwk, the Den (1861-65), the Moskva 


(1867), which was three times suppressed by the government, 
and later, in 1880, the Rus, an organ of the Slavophil party. Be- 
tween 1840 and i860 Aksakov wrote numerous radical and politi- 
cal poems. His realistic poem The Tramp (1852), depicted the 
life of the Russian peasant. The height of Aksakov’s activity 
as leader of the Panslavist movement was reached in 1876-78, 
when he warmly supported the cause of the liberation of the Balkan 
Slavs. In 1878 he was exiled from Moscow for a violent attack 
on the treaty of Berlin in a speech delivered at the Slavic com- 
mittee ; but he was soon allowed to return, and continued to publish 
the Rus until his death. 

AKSHAK ? a city in northern Sumer (now Iraq), 34° N., 44 0 
E. There was a prehistoric Sumerian city on this site which lay 
on the Tigris at the mouth of the river Adhem (Physcus). It was 
the most northerly of the Sumerian cities and appears in the 
dynasty lists between Maer and the 4th dynasty of Kish. The site 
is usually identified with the Opis of Xenophon, who states that it 
was a large and populous city and that the Physcus was here 
spanned by a bridge, but Rawlinson identified Opis with another 
ancient site south of the Diyala, near Baghdad. 

AK-SHEHR or Aksehir (anc. Philomelion), town, Konia 
vilayet, Turkey, at the edge of a fertile plain, on the north side of 
the Sultan Dagh. Philomelion was probably a Pergamenian 
foundation on the Graeco-Roman highway from Ephesus to the 
east, and to its townsmen the Smymiotes wrote the letter that de- 
scribes the martyrdom of Polycarp. Cicero, on his way to Cilicia, 
dated some of his extant correspondence there ; and the place was 
important in frontier wars between Byzantine emperors and the 
sultanate of Rum. It became an important Seljuk town, and late 
in the 14th century passed into Ottoman hands. There Bayezid 
Yilderim is said by All of Yezd to have died after his defeat at 
Angora. The place still enjoys much repute among Turks as the 
burial place of Nasr-ed-din Hodja. The town has a station on 
the Anatolian railway, about 60 mi. from Afiun Qarahisar and 
100 mi. from Konia. Pop. (1940) 12,502. 

AKSU: see Turkistan. 

AKSUM (previously Axum), an ancient city in Tigre, Abys- 
sinia, 14 0 8' N., 38° 31' E., altitude 7,226 ft., 12 mi. W. by S. of 
Aduwa. The old Abyssinian Book of Aksum contains the native 
legend of its foundation many thousands of years ago; the first 
authoritative mention of it, however, is in the Periplus Maris 
Erythraei ( c . a.d. 67) where it is referred to as the seat of the 
Axumite kingdom, the successor of the more ancient Punt and 
the forerunner of the modern Abyssinia. {See Ethiopia.) 

It contains the ancient church where, according to tradition, 
the Tobot or Ark of the Covenant, brought from Jerusalem by 
the son of Solomon and the Queen of Sheba, was deposited and 
is still supposed to rest. The church was burned when Axum was 
sacked by Mohammed Gran the Moslem invader of Abyssinia in 
about 1535 and a new one was erected by the Portuguese shortly 
afterward. It is famous for the ancient inscriptions in Minaco 
Sabaean, a Giz script of the 4th and 5th centuries and for its 
stone obelisks, many of which are still standing. They form a con- 
secutive series from rude unhewn stones to highly finished obe- 
lisks, of which the tallest still erect is 60 ft. in height, with 8 ft. 
7 in. extreme front width; others that are fallen may have been 
taller. The highly finished monoliths are all representations of a 
many-storied castle, with an altar at the base of each. They ap- 
pear to be connected with Semitic sun-worship and are assigned 
by J. T. Bent to the same period as the temple at Baalbek. 

Bibliography.-— Classical references, Pietschmann in Pauly’s Realen - 
cyklopadie (2nd ed.) ; History from inscriptions, see D. H. Muller, 
Appendix to J. T. Bent’s Sacred City of the Ethiopians (1893), and 
E. Glaser, Die Abessinier in Arabien (Munich, 1895): Antiquities, 
Bruce’s Travels (1790) ; Salt, in the Travels of Viscount Valentia , iii 
87-97 and 178-200 (1809); J. T, Bent op. cit . and A B. Wylde, 
Modern Abyssinia (1901). 

AKTUBINSK, formerly part of the Turgai region, now a 
region in the Kazakh Soviet Socialist Republic. Area 176,632.6 
sq.mi. The boundaries are, on the north, Chkalov and Kustanaisk • 
west, Adaev and Uralsk; south, Adaev, the Aral sea and Syr- 
Darya; east, Akmolinsk. It is divided for administrative purposes 
into Aktubinsk, pop. 238,059 (urban 20,504) ; Temirsk, pop. 77,- 
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799 , (urban 4,000); Turgai, pop. 94,304, (urban 1,836); Chel- 
karsk, pop. 90,376 (urban 6,716). South of the east to west 
stretch of the Ural river, the Ural mountains continue as a plateau, 
the southward termination of which (the Mugojar hills) is deeply 
dissected by the streams of the craggy southeastern slopes, a 
former shore line of the Aral sea. Beneath these slopes the streams 
lose themselves in the saline steppes that fringe the Aral sea and 
extend far northeast as part of the Turgai steppe. The climatic 
conditions are increasingly dry (av. rainfall four to eight inches), 
and the prevailing northeast winds bring sandstorms in summer 
and dry snow in winter, a season otherwise of cloudless skies and 
bitter cold, while the summer temperature averages 85° F. The 
numerous lakes are surrounded by reeds, the haunt of the wild 
boar, with grass patches in places; the stream shores are also 
grassy, especially in spring, and attract geese and cranes. The 
steppe includes black-earth areas carrying feather grass, clays 
bearing wormwood, salt clays with salsolaceae vegetation and bare 
shifting sand hills. Wild cherry and almond grow on the hillsides. 
The steppe fauna includes jerboa, marmot, steppe fox and saiga 
antelope. Famines are frequent for lack of irrigation and scientific 
crop rotation, though rye, wheat, oats, barley and potatoes are 
grown. Nomadic herding of sheep, horses, camels and cattle is the 
chief occupation, and there is change of ground between the spring- 
and-summer grazing area of the Turgai steppe and the winter 
shelters in the Syr-Darya area. Cattle and hides are exported to 
Orenburg and camels are bred for the caravan transport between 
Bukhara, Khiva and Russian Turkistan. Sunflower-seed oil, flour 
and leather are produced for local use and salt is obtained from 
the lakes, while koustar (home) industries in felt products and 
carpets are widespread. The Emba river naphtha area extends 
into the southwest of the region and has its centre at Emba. In 
the northwest, near the Ulek river, coal is mined. Aktubinsk, the 
chief town, is on the Chkalov-Tashkent railway. 

AKYAB, a municipality and district in the Arakan province of 
Burma at the confluence of the large rivers Mayu, Kaladan and 
Lemro. After the cession of Arakan to the British by the treaty of 
Yandaboo in 1826 the old capital of Myohaung was abandoned as 
the seat of government, and Akyab on the sea coast selected in- 
stead. Trade restrictions were removed and Akyab rapidly grew 
from a small fishing village into a leading port of Burma, with a 
population in 1931 of 38,094 (28,724 males and 9,370 females). 
The population has varied but slightly after the census of 1881. 
Out of the total population 4,049 (3,877 males and 172 females) 
are “adventitious” Mohammedan and EQndu labourers. The set- 
tled civil population comprises 15,802 Buddhists (Arakanese and 
Burmese, 8, in males and 7,691 females), 10,988 Hindus (10,259 
males and 729 females) and 10,032 Mohammedans (9,456 males 
and 576 females). 

It contains the usual public buildings and several large rice mills. 
The chief export is rice. The district lies along the northeastern 
shores of the Bay of Bengal, with an area of 5,176 sq.mi. and a 
population in 1941 of 760,70 5. ( See Burma.) 

ALA, one of the side recesses which usually opened off the 
atrium (q.v.) of a Roman house. One was placed on each side 
in the corners off the back of and entirely open to the atrium. The 
term applies also to the wings, open their entire width in front, at 
each side of the cella in one of the Tuscan temple plans (Vitruvius 
iv, 7). In physiology, any winglike process such as -one of the 
lateral cartilages of the nose (Lat. ala , a wing). In botany, one 
of the side petals of a papilionaceous corolla, etc. 

ALABAMA, called the “Cotton state” because of its chief 
agricultural product, a southern state of the U.S.A., is situated 
between approximately 84° 51' and *8° 28' W. and 30° 13' and 
35 0 N., and is bounded N. by Tennessee, E. by Georgia, S. by 
Florida and the Gulf of Mexico, and W. by Mississippi. Its total 
area is 51,609 sq.mi., of which 531 are water surface. 

Physical Features.— Northern Alabama is a diversified region, 
invaded by the Appalachian highlands. In the northeast Lookout, 
Raccoon and Sand mountains are important physical features. The 
rugged Cumberland plateau, extending deeply into the state from 
Tennessee, is crossed from east to west by the fertile Tennessee 
valley, The great Appalachian valley and the Piedmont plateau in- 


vade the state for a considerable distance from the Georgia^ line. 

The Tennessee and Coosa rivers, 
draining the highlands, provide 
an important power resource. A 
belt of prairie country crosses the 
central portion of the state from 
east to west, while further south 
lies the Gulf coastal plain, which 
slopes gradually down to sea level 
in the south, where it touches the 
Gulf of Mexico. The rivers of 
the coastal plain are the Tombig- 
bee and Black Warrior in the 
west, the Alabama in the central 
west, and the Chattahoochee, 
which forms almost half of the 
Georgia boundary, in the east. 
The Tombigbee and the Alabama 
unite in the southwest ; their waters then part to flow into Mobile 
bay as the Mobile and Tensas rivers. The valleys of the coastal 
plain are broad and in most cases rise in three successive terraces 
above the streams. The bay of Mobile averages about 12 ft. in 
depth, though there is a deep anchorage near the entrance, some 
30 mi. below the city of Mobile. In 1951 a dredged channel 33 ft. 
deep reached from the bay entrance to the extensive port facilities 
of Mobile. 



The great seal of the state of 
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Climate and Soil. — Alabama has a temperate climate. The 
average mean temperature for the state in winter is 46° F. and 
in summer 79 0 F. In the winter, on the average, 35 days have 
temperatures below the freezing point; snow falls only once or 
twice a year in the northern part. The prevailing winds are from 
the south. Rainfall is fairly evenly distributed throughout the 
state, the annual average being about 52 in.; thunderstorms are 
numerous in summer. The rainy season is in the winter, however, 
and the dry season in late summer and fall. 

There are four different belts of soil. In the timber belt along 
the coast the soil is sandy and generally poor but responds to fer- 
tilization. North of this lies the black belt (“black prairie” “cot- 
ton belt”), 13,000 sq.mi. in extent which has black soil that is rich 
in limestone and marl formations, without sand or loam and is 
especially adapted to the production of cotton and grasses. Be- 
tween the cotton belt and the Tennessee valley lies the mineral 
belt, the soils of which are of varied fertility. North of the min- 
eral belt is the cereal belt in the Tennessee valley, containing red 
clays and dark loams. 

History. — The first Europeans to enter the limits of the present 
state of Alabama were Spaniards, who claimed the region as a part 
of Florida. The first fully authenticated visit was that of Her- 
nando de Soto, who journeyed along the Coosa, Alabama, and 
Tombigbee rivers in 1539-40. The English, too, claimed the re- 
gion north of the Gulf of Mexico, and the territory of modem 
Alabama was included in the province of Carolina by the charters 
of 1663 and 1665. English traders from Carolina were frequent- 
ing the valley of the Alabama river as early as 1687. Mobile, the 
first permanent white settlement in Alabama, was founded by the 
French in 1702. Later, on account of intrigues between English 
traders and the Indians, the French established two military posts. 

The treaty of Paris, in 1763, terminated the French occupation 
and England came into undisputed possession of the region be- 
tween the Chattahoochee and the Mississippi. The portion of 
Alabama below line 32 0 28' N. becarpe a part of west Florida and 
the portion north of this line a part of the “Illinois country,” set 
apart by royal proclamation for* the use of the Indians. By the 
treaty of Versailles, on Sept. 3, 1783, England ceded West Florida 
to Spain; but by the treaty of Paris, signed the same day, it ceded 
to the United States all of this province north of 31 °, and thus 
laid the foundation for a long controversy. By the treaty of 
Madrid, in 1795, Spain ceded to the United States claims to the 
lands east of the Mississippi between 31 0 and 32 0 28'; and three 
years later (1798) this district was organized by congress as the 
Mississippi territory. A strip of land 12 or 14 mi. wide near the 
present northern boundary of Alabama and Mississippi was claimed 
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by South Carolina which, however, ceded this claim to the federal 
government in 1787. 

Georgia, on the basis of its charter, claimed all the lands between 
the 31st and 35th parallels from its present western boundary to 
the Mississippi river, a claim not surrendered until 1802; two 
years later the boundaries of the Mississippi territory were ex- 
tended to include all of the Georgia cession. 

In 18x3 congress annexed to the Mississippi territory the Mobile 
district of West Florida, claiming that it was included in the 
Louisiana purchase* The whole area of the present state of Ala- 
bama then for the first time became subject to the jurisdiction of 
the United States. In 1817 the Mississippi territory was divided; 
the western portion became the state of Mississippi, and the eastern 
the territory of Alabama, with St. Stephens, on the Tombigbee 
river, as the temporary seat of government. In 1819 Alabama 
was admitted to the union. 

One of the first problems of the new commonwealth was that of 
finance. Since the amount of money in circulation was insufficient 
to meet the demands of the increasing population, a system of state 
banks was instituted. State bonds were issued and school land 
sold to secure capital. The notes of the banks, loaned on security, 
became a medium of exchange. Prospects of an income from the 
banks led the legislature of 1836 to abolish all taxation for state 
purposes. This was hardly done, however, before the panic of 
1837 wiped out a large portion of the banks’ assets; next came 
revelations of careless and corrupt management, and in 1843 the 
banks were placed in liquidation. After disposing of all their 
available assets, the state assumed the remaining liabilities, for 
which it had pledged itself. 

The Indian problem was important at this time. With the en- 
croachment of the white settlers upon their hunting grounds the 
Creek Indians grew restless, and the great Shawnee chief Te- 
cumseh, who visited them in 1812, fomented their discontent. 
When outbreak of the War of 1812 with Britain gave the Creeks 
assurance of British aid, many of them rose in arms, massacred 
several hundred settlers who had taken refuge in Fort Mims, below 
the junction of the Alabama and Tombigbee rivers, and soon no 
white family in the Creek country was safe outside a palisade. 
The Chickasaw and Choctaw Indians, however, remained the faith- 
ful allies of the whites and volunteers from Georgia, South Caro- 
lina and Tennessee helped to put down the Creeks. 

Gen. Andrew Jackson broke forever the power of the Creek 
confederacy in the battle of Horseshoe Bend. By the treaty of 
Fort Jackson (Aug. 9, 1814) the Creeks ceded their claims to about 
one-half of the present state; and further cessions by the 
Cherokees, Chickasaws and Choctaws left the Indians only about 
one-fourth of Alabama. By a series of treaties with the Indians, 
between 1830 and 1835, the U.S. government arranged for their 
removal to the west. Before the contract for the removal of the 
Creeks was effected, the state legislature formed their lands into 
counties and settlers flocked in. A disagreement ensued between 
Alabama and the United States authorities ; although it was amica- 
bly settled, it engendered a feeling that the policy of the national 
government might not be in harmony with the interests of the state 
—a feeling which, intensified by the slavery agitation, did much to 
cause secession in 1861. 

Political History . — The political history of Alabama may be 
divided into three periods — that prior to i860, from i860 to 
1874, aad from 1874 onward. 

The first period was one of a healthy and virile political life. 
Until 1832 the Democratic party was the only party in the state, 
but about the same time the Whig party was formed chiefly in 
counties where slaves were most numerous and the freemen most 
aristocratic. For some time the Whigs were nearly as numerous 
as the Democrats, but they never controlled the state government. 
The states’ rights men were in a minority; nevertheless, under 
their active and persistent leader, W. L. Yancey (1814-1863), 
they prevailed upon the Democrats in 1848 to adopt their most 
radical views. 

During the agitation over the introduction of slavery into the 
territory acquired from Mexico, Yancey induced the Democratic 
state convention of 1848 to adopt the “Alabama platform,” which 


declared that neither congress nor the government of a territory 
had the right to interfere with slavery in a territory, that those 
who held opposite views were not Democrats and that the Demo- 
crats of Alabama would not support a candidate for the presi- 
dency if he did not agree with them on these questions. . This 
platform was endorsed by conventions in Florida and Virginia 
and by the legislatures of Georgia and Alabama. Old party lines 
were broken by the compromise of 1850. The states 5 rights men 
founded the Southern Rights party, which demanded the repeal 
of the compromise, advocated resistance to future encroachments 
and prepared for secession, while the Whigs, joined by. the re- 
maining Democrats, formed the party known as the “Unionists, 
which unwillingly accepted the compromise and denied the con- 
stitutional right of secession. The Unionists were successful in 
the elections of 1851 and 1852, but the feeling of uncertainty 
engendered in the south by the passage of the Kansas-Nebraska 
bill and the course of the slavery agitation after 1852 led the State 
Democratic convention of 1856 to revive the Alabama platform; 
and when the Alabama platform failed to secure the formal ap- 
proval of the Democratic national convention at Charleston, South 
Carolina, in i860, the Alabama delegates, followed by those of the 
other cotton states, withdrew. Upon the election of Abraham 
Lincoln, Gov. Andrew B. Moore, in obedience to previous instruc- 
tions of the legislature, called a state convention on Jan. 7, 1861. 
After long debate it adopted on Jan. 11 an ordinance of secession, 
and Alabama became one of the Confederate states of America, 
whose government was organized at Montgomery Feb. 4, 1861. 
Yet many prominent men opposed secession, and in northern 
Alabama, where there were relatively few slaves, an attempt was 
made to organize a neutral state, Nickajack; but with President 
Lincoln’s call to arms opposition to secession ended. 

In the early part of the Civil War, Alabama was not the scene 
of military operations, yet the state contributed about 120,000 
men to the Confederate service, almost all its male white popula- 
tion capable of bearing arms; 39 of these men attained the rank 
of general. In 1862 the Federal forces secured a foothold in 
northern Alabama. The interior of the state was subjected to 
several raids after 1862, and in 1865 Mobile was taken by a 
Federal fleet and army. Several days before the fall of Mobile, 
Selma was sacked by the Wilson raiders. 

According to the presidential plan of reconstruction, a pro- 
visional governor for Alabama was appointed in June, 1865; a 
state convention met in September and declared the ordinance of 
secession null and void and slavery abolished; a legislature and a 
governor were elected in November; the legislature was at once 
recognized by the national government, and the inauguration of 
the governor-elect was permitted after the legislature had, in 
December, ratified the 13th amendment. But the passage by the 
legislature of vagrancy and apprenticeship laws designed to con- 
trol the Negroes flocking from the plantations to the cities intensi- 
fied the congressional hostility to the presidential plan and the 
Alabama senators and representatives were denied their seats in 
congress. In 1867 the congressional plan of reconstruction was 
completed and Alabama was placed under military government. 
Negroes were now enrolled as voters and large numbers of white 
citizens disfranchised. “Carpet-baggers” from the north organ- 
ized the Republican party on the basis of Negro votes and the 
support . of native whites called “scalawags.” A constitutional 
convention controlled by the carpet-baggers met in Nov., 1867, 
and framed a constitution which conferred suffrage rights on 
Negroes and disfranchised a large class of whites. The constitu- 
tion was defeated by the whites, who stayed away from the polls, 
thus preventing the required majority of registered voters from 
voting. Congress, however, provided subsequently that a ma- 
jority of the votes cast should be sufficient, and thus the constitu- 
tion went into effect. The state was admitted to the union in 
June, 1868, and a new governor and legislature were elected. 

The next . two years are notable for legislative extravagance 
and corruption. . The state endorsed railway bonds at the rate 
of $16,000 a mile until the state debt had been increased by 
$17,000,000, and similar extravagance characterized local govern- 
ment. The native white people united, formed a conservative 
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party, and elected a governor and a majority of the lower house 
of the legislature in 1870; but, as the new administration was 
largely a ^failure, there was in 1872 a reaction in favour of the 

radicals, as the Republicans were locally known. Affairs went 
from bad to worse. In 1874, however, the power of the radicals 
was finally broken and the conservative Democrats elected all 
state officials. A commission appointed to examine the state 
debt found it to be $32,000,000; by compromise it was reduced 
to $12,413,514* A new constitution was adopted in 1875, which 
gave equal civil and political rights to all citizens and forbade the 
state, counties and towns to engage in internal improvements or 
to give their credit to private enterprise. 

After 1874 the Democratic party controlled the state adminis- 
tration. The Republicans usually did not make nominations for 
state office. They endorsed the tickets of the Greenback party in 
1880 and 1882 and of the Populists in the 1890s. Economic dis- 
tress among the farming classes found expression in the Jeffer- 
sonian Democratic party, organized in 1892. After the regular 
Democratic ticket was elected in that year, however, the Jeffer- 
sonians and Populists joined forces in the election of 1894. When, 
at the same time, the Republicans united with the Populists and 
Jeffersonians, the combination elected three congressional repre- 
sentatives and secured control of many of the counties but failed 
to carry the state. ^ It was less successful in the next few cam- 
paigns. Partisanship became intense and charges of corruption of 
the Negro electorate were made. Consequently, after division 
on the subject among the Democrats themselves, as well as op- 
position from Republicans and Populists, a new constitution with 
restrictions on suffrage was adopted in 1901. The new restric- 
tions resulted in the virtual elimination of the Negro vote and, 
therefore, in a reduction of the Republican vote. The Republican 
party, which had polled 54,737 votes in the presidential election 
of 1896 and 55,634 votes in the election of 1900, polled only 22,- 
472 votes in the election of 1904. Its vote remained at about that 
level until 1920, when the effects of economic changes began to 
appear in elections. In the presidential election of that year the 
Republican vote was 74,690, or 31.9% of the vote cast — more than 
enough to secure the privilege of a primary for the nomination of 
candidates in the next election at the expense of the state govern- 
ment. The gains of the Republican party were registered chiefly 
in the growing industrial districts and in the counties round about, 
such as Chilton, De Kalb, St. Clair and Winston, in which the 
party polled majorities, and in Blount, Clay, Cullman, Marshall 
and Shelby, in which it polled strong minorities. Although its 
vote fell off to 45,005 in 1924, the striking increase in the Re- 
publican vote in the preceding 20 years and the appearance of a 
Socialist vote were considered by many the normal result of 
industrial development and by some as a sign of a future breakup 
of the “solid South. 75 

The strength of the Republican party remained in the hill 
counties of the state. The threatening poll of 120,724 for Hoover 
in 1928 was largely the result of sectarian hostility to Smith and 
to his opposition to prohibition. Yet he carried the state by 
about 7,000 votes. 

Franklin D. Roosevelt won easily in 1932 by 207,910 to 34,674; 
in 1936 by 238,195 to .35,358; in 1940 by 250,723 to 43,493 5 and 
in 1944 by a wide margin. In 1948 the Democratic electors, hav- 
ing pledged themselves not to vote for the election of Harry S. 
Truman, cast their votes for Gov. J. Strom Thurmond of South 
Carolina, running on the States 5 Rights Democrat ticket; Thur- 
mond received 171,443 popular votes and Thomas E. Dewey, 
Republican, 40,930. 

Three important amendments, pertaining to education and 
highways, were added to the constitution of 1901: one pro- 
vided for local option by counties and school districts as to 
increased taxation for public schools; each of the other two 
(one in 1922 and the other in 1927) authorized the issue of 
state bonds to the amount of $35,000,000 for the construction 
of a complete system of highways, thus securing for the state 
the national appropriations in aid of that policy. The prob- 
lems of the depression in the early 1930s compelled several 
emergency measures and permanent reforms. A special conven- 


tion voted for repeal of the federal prohibition amendment; a 
special legislature proposed an amendment to the constitution to 
validate about $17,000,000 in outstanding state warrants largely 
held by teachers and another to provide a state income tax; both 
of these measures were ratified by popular vote. 

The legislature of 1939 proposed amendments for the improve- 
ment of the system of pardons and paroles and for biennial ses- 
sions of the legislature, which were ratified. This same legislature 
enacted a state civil service law, and passed acts for the reorganiza- 
tion of the state government for the purpose of eliminating dupli- 
cation of work and providing better administration. 

Government. — The constitution of the state was drafted in 
1819 and revised in 1865, 1868, 1875 and 1901. The revision of 
1901 lengthened the term of executive and legislative officials from 
two to four years, made that of the judiciary six years, provided 
for quadrennial sessions of the legislature (changed to biennial 
sessions by an amendment of 1939), and introduced the office of 
lieutenant governor. The passage of local or special bills by the 
legislature was generally prohibited. A provision, intended to 
prevent lobbying, prohibited anyone except legislators and repre- 
sentatives of the press from being admitted to the floor of the 
house except by unanimous vote. No executive official might 
serve two consecutive terms (sheriffs were included in this pro- 
vision until exempted by an amendment of 1939), and the gov- 
ernor could not be elected or appointed to the U.S. senate or to 
any state office during his term as governor or within one year 
thereafter. Sheriffs whose prisoners suffered mob violence might 
be impeached. 

The constitution of 1901 eliminated most of the Negroes from 
politics by a suffrage clause which went into effect in 1903, re- 
stricting the right to vote to those who could read and write any 
article of the constitution of the United States and who had been 
regularly engaged in some lawful employment, business or oc- 
cupation, trade or calling for the greater part of the 12 months 
preceding the time they offered to register, or who had paid taxes 
on property assessed at $300. But by what was called the “grand- 
father clause” those who had served in the army or navy of the 
United States or of the Confederate states in time of war, their 
lawful descendants in every degree, and persons of good char- 
acter who understood “the duties and obligations of citizenship 
under a republican form of government 55 were relieved from the 
operation of this law, provided they registered prior to Dec. 20, 
1902. The constitution of 1901 (like that of 1875) and special 
statutes enacted thereunder required separate schools for white 
and Negro children. A “Jim Crow 55 law had been enacted in 
1891. 

Under the constitution of 1901 no person under 45 might vote 
who had not by Feb. 1 preceding an election paid all poll taxes due 
from him to the state (constitutional amendments of 1923, 1924 
and 1944 exempted veterans of World Wars I and II). The 
penalty for buying, selling, or offering to buy or sell a vote was 
disfranchisement; in 1891 the Australian ballot system was 
adopted. 

The constitution of 1901 exempted a homestead of 80 ac. of 
farmland or of a house and lot not exceeding $2,000 in value 
from liability for any debt contracted since July 30, 1868, except 
for a mortgage on it to which the wife consented; personal prop- 
erty to the value of $1,000 was also exempted. All amendments 
to the constitution had to be approved by a three-fifths vote of 
each house of the legislature and then ratified by the people. 

Under the civil code of 1897 earnings of a wife were made 
her separate property, and it was provided that “no woman, nor 
any boy under the age of 12 years, shall be employed to work or 
labor in any mine in this state.” By acts of 19x5 and 1919 re- 
strictions were placed upon the employment of children under 14. 
An amendment of 1947 provided that no child under 16 might be 
employed in any gainful occupation except agriculture and domes- 
tic sendee; no child under 16 might be employed during school 
hours, and no child under 16 might be employed on or near 
dangerous machinery or more than 40 hours per week, except in 
agriculture. 

Any person or firm violating these provisions was subject to 
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fines, and the child welfare department with a local board of child 
welfare in each county was available to see to the enforcement of 
the law. 

Population.— The population of Alabama in 1820 was 127,901 ; 
in i860 it was 964,201 ; in 1900, 1,828,697 ; in i 94 °j 2^32,961 ; and 
in 1950, 3,061,743. This last figure represents an increase of 8.1% 
over the population in 1940. The population per square mile in 
1950 was 59.9, as compared with 55*5 I 94 0 » an< ^ with 50.6 for 

the U.S. in 1950. 

Of the 1950 population, 1,228,209, or 40.1%, lived m incor- 
porated places of 2,500 or more, as compared with 30.2% in 1940, 
when these places constituted the urban area. The entire urban 
population, under a new definition set up for 1950, which included 
also the thickly settled suburban area, or “urban fringe,” adjacent 
to Birmingham, Mobile and Montgomery, and nine unincorporated 
places of 2,500 or more outside this fringe, amounted to 1,340,937, 
or 43.8% of the state total. 


Table l.— Population of Alabama and Its Principal Cities , 1930-50 


Area 


Population 


Per cent of 
increase 


1950 

1940 

1930 

1940-50 

1930-40 

The state 

3,061,743 

2,832,961 

2,646,248 

8.1 

7 .i 

Urban .... 

1 , 340 , 937 * 

855,941 

744,273 

56.7 

15.0 

Rural .... 

1,720,806* 

1,977,020 

1 , 901,975 

28.1 

— 13.0 

3-9 

Per cent urban 

43.8 

30.2 

— 

— 

Principal cities 
Birmingham 

326,037 

267,583 

259,678 

21.8 

3-0 

Mobile. 

129,009 

78,720 

68,202 

66,079 

63.9 

154 

Montgomery . 

106,525 

78,084 

364 

18.2 

Gadsden 

55,725 

36,975 

24,042 

20,659 

50.7 

53 ‘8 

Tuscaloosa . 

46,396 

27,493 

68.8 1 

33.1 

Atfniston . 

31,066 

25,523 

22,826 

22,345 

21.7 

14.2 

Bessemer . 

28,445 

20,721 

24.6 

10.2 


♦Final figures based on new definition. See comment in text. 


The number of households in 1950 was 786,467, as compared 
with 673,815 in 1940. The average population per household had 
declined from 4.2 in 1940 to 3.9 in 1950. 

The population of the state was distributed by colour and nativ- 
ity in 1950 as follows: 67.5% native white; 0.5% foreign-born 
white; and 32.0% nonwhite, practically all Negro. There were 

98.6 males per 100 females in the native white population, and 

91.7 in the Negro population; 6.5% of the population was 65 years 
old or over; and 51.2% of the population 14 years old and over 
was in the labour force. 

Of the total number of employed males, 29.4% was engaged in 
agriculture, 24.2% in manufacturing and 18.5% in transportation 
and trade. 
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*Y COURTESY OF THE U.$. IUR&AU OF THE CENSUS 

Urban and rural population of Alabama: ts7o to isso 
Th« trosshttcMsd part of the 1950 bar represents the population of the addi- 
tional areas counted as urban under the new 1950 definition 

Finance and Taxation. — Formerly a large part of the state’s 
revenue came from a general property tax, but as a result of 
a gradual change this source provided only 4.1% of the state gov- 
ernment’s revenue in 1949. Other principal sources in 1949 
were the sales tax {tS.8%), gasoline tax (17.0%), income tax 
(8.2%), tobacco tax (4*1%), motor vehicle licence tax (3.4%), 
profits from state liquor stores (6,9%) and federal grants for 
roads, health, schools, conservation, welfare, etc. (20.6%), the 
total receipts being $174*391,524.64. 


Table II .— State Expenditures , 1949 



Disbursement 

Per cent 
of total 

General government 

Protection to person and property 

Highways . • •. ■ • • . • 

Development and conservation of natural re- 
sources . 

Health and sanitation • • * , • 

Hospitals and institutions for the handicapped . 
Public welfare ....*••• 

Correction 

Education 

Recreation 

Debt service 

Payments to counties 

Payments to cities 

$6,103,026.68 

6,123,605-19 
25,965, 298.24 

3 , 737 , 978.83 

4,202,918.74 

4 , 219 , 444-22 

25,830,676.76 

4459 , 38 i -29 

63 , 853 , 743 -i 3 

92,956.02 

71,400.06 

2,138,930.71 

3 , 733 ,o 86 25 

19,251,147-87 

4,520,310.89 

3-5 

3-5 

14.9 

2.2 

24 

24 

14.8 

2.6 

36.6 

0.05 

0.04 

1.2 

2.1 

11. 1 

2.6 

Total 

$174,303,904.88 

100.0 

^ 


Figures given do not cover dty and county receipts and disbursements except as id- 


eated. 
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Home of a negro farm tenant 


The framers of the constitution of 1901, thinking to avoid a 
repetition of the reckless borrowing of the reconstruction period, 
prohibited an increase of the state’s debt for any other purpose 
than the suppression of rebellion or resistance to invasion, but 
amendments later provided for the floating of special loans for 
certain internal improvements. 

Education. — Public education, authorized for Mobile alone in 
1826 and inaugurated there in 1852, was extended to the whole 
state in 1854. Previously there had been a township system, 

which received support from spe- 
cial taxes fixed by each town- 
ship and from the sale of public 
lands given to the state by the 
federal government. 

The constitution of 1875 made 
the support of the schools de- 
pendent upon the land grant of 
1819, the poll tax and state appro- 
priations; it established separate 
schools for Negroes and whites. 
The constitution of 1901 made 
obligatory a state tax of from 30 
to 65 cents on each $100 worth 
of property to be expended on education. The legislature 
of 1907 voted an increase of $300,000 for the common school 
fund, granted state aid for rural school buildings and established a 
system of county high schools. A constitutional amendment in 
1915 allowed the counties to levy a special school tax. In 1948- 
49 the state board of education disbursed $56,917,948 for ele- 
mentary and secondary education and the state teachers’ colleges. 

Illiteracy decreased from 50% in 1880 to 34% in 1900 and 
4.9% in 1949 among those between 7 and 20 years of age. In 
1949 illiteracy among persons between 16 and 20 had been reduced 
to about 1% (white, 0.5%; Negro, 2.0%). 

A school code for Alabama was framed in 1919 as a result of a 
report of the results of an investigation made by the U.S. bureau 
of education at the request of a state educational commission. 
Extensive revisions of the code were made by the legislature in 
1927. ' Further extensive studies of and reports on the state’s edu- 
cational system were made by the Brookings institution of Wash- 
ington in 1932 and by a state commission in 1945. 

In 1951 education was free between the ages of 6 and 20 and 
compulsory between the ages of 7 and 16. The school census of 
1946 counted 784,922 children between the ages of 6 and 20. In 
1948-49 the public schools enrolled 657,359, of whom 436,618 
were in elementary grades and 220,741 in junior and senior high 
schools; 18,315 were enrolled in private and parochial schools. 
In 194S--49 there were 29,290 teachers in public elementary and 
secondary schools, of whom 20,064 were white and 9,226 Negro. 

At mid-2oth century the chief institutions of higher learning 
were: the University of Alabama, at Tuscaloosa; Alabama Poly- 
technic institute, at Auburn; Alabama college, at Montevallo; 
the state teachers’ colleges at Florence, Jacksonville, Livingston 
and Troy; Athens college (Methodist, for women), at Athens; 
Birmingham-Southern college (Methodist), at Birmingham; 







ALABAMA 49 1 


Howard college (Baptist), at Birmingham; Judson college (Bap- 
tist, for women), at Marion; Spring Hill college (Roman Catholic, 
for men), at Mobile; Huntingdon college (Methodist), at Mont- 
gomery; Talladega college (Congregationalism for Negroes), at 
Talladega; Tuskegee institute (for Negroes), at Tuskegee; the 
Agricultural and Mechanical institute (for Negroes), at Normal; 
the State Teachers’ college (for Negroes), at Montgomery; and 
Stillman college (for Negroes), at Tuscaloosa. Of junior college 
grade were St. Bernard college, Marion institute, and Snead junior 
college. 

Charities and Correction. — Alabama’s various philanthropic 
and penal institutions at mid-2oth century included an institution 
for white deaf and blind and a school for Negro deaf and blind 
at Talladega; a hospital for insane whites and Negroes at Tus- 
caloosa and one for Negroes at Mount Vernon; a penitentiary; 
a state industrial school for white boys and a state training school 
for white girls, both near Birmingham; a reform school for 
juvenile Negroes at Mt. Meigs; and a school for mental defectives 
at Tuscaloosa, all these institutions being under the manage- 
ment of trustees appointed by the governor. The convict-lease 
system was abolished by the state legislature in 1927, after which 
convicts were largely employed by the state in highway construc- 
tion and maintenance and in prison industries at Montgomery, 
Wetumpka, Speigner and Atmore. In 1901, a system of peonage 
that had grown up in the state attracted wide attention, and a 
federal grand jury at a single term of court indicted a number of 
men for holding persons as peons. Many similar cases were found 
later in other southern states, but those in Alabama, being the 
first discovered, attracted the most attention. The federal au- 
thorities took active measures to stamp out peonage and were 
supported by the press and by leading citizens of the state. 

Agriculture. — Alabama is generally regarded as an agri- 
cultural state, but the rural farm population in 1940 was only 
47.5% of the population. The number of farms in the state de- 
creased from 262,901 in 1910 to 237,631 in 1925. After rising to 
2 73,455 in 1935, the number declined again to 223,369 in 1945. 
The value of all crops, which was $56,872,944 in 1879, amounted 
to $304,348,638 in 1919, after which date it fell off steadily and 
stood at only $106,100,000 in 1935; it had risen again in 1945 
to $298,295,633. In 1945 approximately 45% of the farms were 
managed by their owners, 6 % by part owners, 17% by cash 
tenants and the remaining 32% by other tenants. Cotton has 
regularly been the chief agricultural product, though in some years 
the value of the corn (maize) crop has exceeded it. During the 
period 1911-15 the average annual cotton yield was 1,463,000 
bales. From 1915-25 it was far below the 1,000,000 level, but it 
jumped for the period 1926-30 to 1,319,000. In 1935 the crop 
was 1,059,000 bales, but it had fallen in 1940 to 790,000 bales. 
The next time it exceeded 1,000,000 was in 1948, with 1,167,187 
bales. In 1945 the corn harvest totalled 41,875,549 bu. with an 
approximate value of $65,000,000. The 1945 peanut crop of 
328,470,099 lb. was valued at $24,627,328; the sweet potato crop, 
5,900,148 bu. at $11,471,988; the hay crop, 486,981 tons at 
$9,4x4,368; the white potato crop, 2,896,264 bu. at $3, 939 j°^3 - 

Minerals. — An important feature of the industrial life of Ala- 
bama since 1880 has been the exploitation of its iron and coal 
resources. Bituminous coal, first mined near Tuscaloosa about 
1827, was produced intensively after 1881 ; the output grew from 
946 tons in 1840 and 13,200 tons in 1870 to 420,000 tons in 1881 
and 1,568,000 tons in 1883. In 1923 the output reached 20,457,- 
649 tons, with a value of $51,624,000 and then declined steadily 
until 1932, when the tonnage was 7,856,939 and the value $12,- 

138.000. The output then rose to 18,800,954 tons, worth $n6,- 

626.000, in 1948. Most of this came from Jefferson and Walker 
counties, although coal underlies about 40% of the northern half 
of the state. It has been estimated that the total available coal 
resources of Alabama amount to almost 67,000,000,000 tons or 
enough for 7,500 years. The iron ore, primarily red hematite, is 
found chiefly in the region of which Birmingham is the centre. 
In 1905 Alabama produced 3,7^2,831 tons of iron ore; in 1923 
there were shipped from the mines 6,922,663 tons valued at 
$15,540,198. Only 1,375,000 tons were mined in 1932, but by 


1935 production had risen to 3,240,000 tons, and Alabama stood 
third among the ore-producing states of the union. Production 
in 1948 was 11,919,057 tons. Gold, silver, lead, copper, tin, 
graphite, and bauxite have also been produced. In 1948 Alabama 



Steel mills in operation at Birmingham, Alabama 
T he coal formation, which underlies about 20% of the area of the State, is 
responsible for the development of the steel and iron mills that make Bir- 
mingham the chief industrial centre of the South 

produced minerals to the value of $182,987,000, ranking 16th 
among the states and producing 1.65% of the product of the 
whole union, coal, iron ore, cement and clay products being the 
chief mineral products of the state. 

Manufactures. — The growth of manufactures in Alabama has 
been as remarkable as the revelation and exploitation of the state’s 
mineral wealth. In 1880 the capital invested in manufactures was 
$9,668,008, little more than that of i860; by 1890 it had in- 
creased to $46,122,571; in 1900 it amounted to $70,370,081, in 
1919 to $455,592,733. On account of the proximity of coal, 
iron and limestone to each other, the manufacture of iron and 
steel, prior to the depression of the 1930s, was the most ex- 
tensive in the state. The first blast furnace in Alabama was 
set up in 1818; from then until the Civil War numerous Catalan 
forges were in operation. In 1876 the first pig iron with coke 
for fuel was produced. In 1895 it was demonstrated that Ala- 
bama pig iron could be sent to Liverpool and sold more cheaply 
than the English product, and Birmingham (Alabama) came 
consequently to rank among the world centres of the pig iron 
trade. The pig iron produced in the state in i860 was valued 
at $64,590, in 1900 at $13,487,769, in 1923 at $63,561,614, 
in 1933 at $10,047,165 and in 1948 at $145,358,582. Manu- 
facture of steel and steel products began in 1888 but was not suc- 
cessful until the Duplex process was used. On account of the 
irregular quantities of iron and phosphorus present in Alabama 
ores, this special process, representing a combination of the 
Bessemer and open-hearth processes, is necessary. In 1923 
Alabama ranked seventh among the states in steel production, 
with an output worth $75,042,823; however, the census of manu- 
factures in 1933 failed to list it among the chief steel-producing 
states. In 1948 Alabama produced 4.9% of the steel made in 
the nation, having an annual capacity of 3,548,000 tons. To meet 
the demand from the iron and steel industries coke production 
rose to a value of $44,577,384 in 1923 and was $7,091,000 in 1933 ; 
in 1948 6,015,460 tons worth $57,611,881 were produced. In 
1950 Alabama was the leading state in the production of cast-iron 
pipe. 

A remarkable development of the cement industry occurred 
after 1910, made possible by the presence of almost inexhaustible 
deposits of limestone in the heart of rich coal fields, side by 
side with extensive areas of shale and clay in a territory served 
by adequate hydroelectric power. In 1924 the output was about 

2,000,000 bbl., with a value of $2,645,000; in 1947 the product 
was 9,510,000 bbl., valued at $16,664,000. 

The quantity of lumber and naval stores produced has been 
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notable. In 1923 the output of sawn lumber was valued at 
$52,792,121, of which yellow pine represented $46,289,706, oak 
$ I > 474 > 347 > and poplar $1,307,823. The total value of lumber 
cut in 1933 was $14,222,244; in 1948 it was $303,900,000. In 
1923, 131 turpentine and rosin factories turned out products 
valued at $2,809,815; in 1933 the product of 76 active factories 
was worth $1,661,682. 

The manufacture of cotton goods, after a long period of early 
beginnings, developed rapidly from 1890, in which year there 
were only 13 cotton mills in the state, one more than in 1850; in 
1900 there were 31, with an annual product valued at $8,153,136, 
representing an increase of 272% over the product ($2,190,771) 
of 1890; by 1923 there were 61 establishments, employing 20,785 
people, with products valued at $86,384,724, and in 1933 there 
were 75 establishments with 28,762 workers and products worth 
$66,939,045. The product of all textile industries in the state 
in 1948 was valued at $485,500,000. During the 1940s the fac- 
tories of the state consumed more raw cotton than the state 
produced. 

In the 30 years from 1899 to 1929 the annual value added by 
manufacturing in Alabama increased from $34,112,000 to $->58- 
125,000, but this had declined by 1933 to $113,470,000. In 1947 
there were, on the average, 206,136 industrial employees in the 
state, who received $444,647,000 in salaries, the value added by 
manufacturing being $876,933,000. 

Between 1910 and 1940 the manufacture of hydroelectric power 
became one of the state’s most important industries. By 1950 
three great dams had been built across the Coosa river, three 
across the Tallapoosa, and three across the Tennessee. In 1947 
United States government plants and private plants at these dams 
had a capacity of 959,563 kw., at which time total electric- 
generating capacity in the state from all sources was 1,348 333 kw 
Transportation.— Alabama rivers are navigable for’ a total 
distance of some 2,000 mi., but obstructions sometimes prevent 
the use of a continuous route. The United States government 
spent millions of dollars on the elimination of these impediments 
and on the improvement of Mobile harbour. National, state and 
city funds were used to improve the facilities of the port of 
Mobile During the closing months of 1920 the first vessel of a 
fleet of govemment-owned-and-operated self-propelled barges 
made its way down the Mississippi river to New Orleans and 
through the Mississippi sound to Mobile and then up the rivers 
to Bimungport and Cordova, in the heart of the Warrior coal 
fie l ds -f s >' stem of locks and dams having canalized the Tombigbee 
ZJ!i am0r nv f’“i kmg the latter navigable deep into the 

^ j!L regl ° n t - t 0f .- th L Cumberland P lateau - An amendment to 
the state constitution having authorized the use of the credit of 

atMnh? J° r the ? Ur ?° S f con , structi ng a great system of docks 
at Mobile an act of the legislature at the session of 1923-04 

provided for an issue of $10,000,000 of bonds for that purpose 
and a special commission was put in charge of the work. The 
commission acquired for the state approximately 400 ac. of land 

Uie^fty ^ 16 ^ 10111386 ° f tW ° milCS ’ ° n the northem outskirts of 

The port in 1951 had excellent docking facilities 

re„i 0 a ‘ r 0 H P L ar L t ^ Carriers of the - Droducts the mineral 

Snce th^r i M^f Sy T” S0f the southern states find an 
Gulf, Mobile and Ohio, the Southern, the Louisville 
and Nashville, the St. Louis-San Francisco, the Illinois Central 
the Atlantic Coast Line, and the Central 
The tn^ i!T S coanectlon ? W1 th northern and Atlantic states. 

lofa 1 ™! me m ’ l ase of railwa ys in the state on Dec. 31 
1948, wgs 4 742 or 2.11% of the national total. ’ 

mi ,,. I9S ° tbC j 6 w ’ ere '’634 mi- of state highways, of which 7 no 
mi. were paved; there were 52,579 mi. of county roads of wM h 

registered, m 1949 the number was 540,263 

W^ 0 '/ Ub “* « T. M. 

/ me American Historical Association for r 


ture and the United States Geological Survey; the bulletins of the 
Alabama Agricultural Experiment Station (published at Auburn, from 
18S8) ; the bulletins and reports of the Alabama Geological Survey 
(published at Tuscaloosa and Montgomery) ; and the following works: 
Alabama Handbook: Agricultural and Industrial Resources and Op- 
portunities (Montgomery, 1919); R. M. Harper, Resources of South- 
ern Alabama (1920). The history of the state may be found in T. P. 
Abernethy, The Formative Period in Alabama (1905); M. C. Boyd, 
Alabama in the Fifties (1931); W. Brewer, Alabama ( 1872 ); J. B. 
Clark, Populism in Alabama (1927) ; C. S. Davis, The Cotton Kingdom 
in Alabama (1939); C. P. Denman, The Secession Movement in Ala- 
bama (1933); L. Dorman, Politics in Alabama from 1850 to i860 
( I 937 ); J * E. Doster, Alabama’s First Railroad Commission, 1881- 

l88 K tiaAo) ■ W T. Rlpn-nncr Ci'nil TV hr nnri T? ernwMtviir.tinn. in Alnhn.iiui. 



j. uumg, Duuruon democracy .zn maoama: 1074-1690 ^1951;; 
P. J. Hamilton, Colonial Mobile (1897); A. B. Moore, History of 
Alabama (1935); M. B. Owen, The Story of Alabama, 5 vol. (1949); 
T. M. Owen, History of Alabama and Dictionary of Alabama Biogra- 
phy, 4 vol. (1921) ; J. A. Pickett, A History of Alabama (1831) ; J. B. 
Sellers, The Prohibition Movement in 'Alabama, 1702 to 1943 (1943) 
and Slavery in Alabama (1950) ; W. R. Smith, Debates in the Secessio?i 
Convention of Alabama (1861); and C. G. Summersell, Mobile: 
History of a Seaport Town (1949). The Biennial Alabama Official and 
Statistical Register, published by the state department of archives and 
history at Montgomery, gives the names of all officials, the election 
statistics, etc. The quarterly Alabama Review (from 1947) contains 
miscellaneous articles on Alabama history. For government see W. V. 
Hallo way and Charles W. Smith, Jr., Government and Politics in 
Alabama (1941) ; and W. Cooper, Municipal Government and Admin- 
istration in Alabama (1940). (J. F. Do.) 


Owen, Annual Report Alabarua see T. M. 

(*m) i also R, C/E! f ss f? ation for 1897 

e -“‘ *■ 


“ALABAMA” ARBITRATION. The facts of this case 
are as follows: In 1861 the southern states of North America 
seceded and set up a separate government. Hostilities began 
with the capture of Fort Sumter by the Confederates on April 
13, 1861. On the 19th President Lincoln declared a blockade 
of the southern ports. On May 14 the British government issued 
a proclamation of neutrality, by which the Confederates ivere 
recognized as belligerents. This example was followed shortly 
afterwards by France and other states. In June 1862 the vessel, 
the “Alabama,” originally known as “No. 290,” was being built 
by Messrs. Laird at Birkenhead. She was then nearly completed 
and was obviously intended for a man-of-war. On June 23 Mr. 
C. F. Adams forwarded to Earl Russell a letter from the United 
States consul at Liverpool giving certain particulars as to her 
character. This letter was laid before the law officers, who 
advised that, if these particulars were correct, the vessel ought 
to be detained. On July 21 swom evidence, which was supple- 
mented on July 23, was obtained and laid before the commis- 
sioners of customs (who were the proper authorities to enforce 
the provisions of the Foreign Enlistment Act of 1819), but they 
declined to move. On July 23, the same evidence was laid before 
the law officers, who advised that there was sufficient ground for 
detention. By some accident, the papers were not returned till 
■Yu j Instructl( ® s were then issued to seize the vessel, but 
she had already sailed on the evening of the 28th. Although 
she remained for two days off the coast of Anglesey, there was 
no serious attempt at pursuit. She afterwards made her way to 
the Azores, where she received her armament, which was brought 
from Liverpool in two British ships. Captain Semmes there 

governS an<3 ° f Under a commission fr °m the Confederate 

tbff'fvJ ' most „ destr T uctive car eer she was sunk off Cherbourg by 
the Kearsarge” on June 19, 1864. 8 y 

rw rT 6 - f L tS th - 6 United States government alleged against 
Great Britain two gnevances: first the recognition of the southern 
f ateS as belligerents and a general manifestation of unfriendli- 
ness in other ways; second, the breach of neutrality allow 
mg he “Alabama ” the “Florida,” the “Shenandoah” and o£ 
Confederate vessels to be built and equipped on British teni- 

• Correspondence followed extending over several years and 
in 1871 a commission, was appointed to detprrmno +1, j 
which the questions at issue might be settled. The 
missioners suggested that the “AlaBam*” 1, com ~ 
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tion of the facts could be first agreed.” Eventual^ it was agreed 
that the three following rules should apply: A neutral government 
is bound (i)^ to use due diligence to prevent the fitting out, 
arming or equipping within its jurisdiction of any vessel, which 
it has reasonable ground to believe is intended to cruise or to 
carry on war against a power with which it is at peace, and 
also to use like diligence to prevent the departure from its juris- 
diction of any vessel intended to cruise or carry on war as above, 
such^ vessel having been specially adapted, in whole or in part, 
within such jurisdiction, to warlike use; (2) not to permit or 
suffer either belligerent to make use of its ports or waters as 
the base of naval operations against the other, or for the pur- 
pose of the renewal, or augmentation of military supplies or 
arms or the recruitment of men; (3) to exercise due diligence in 
its own ports and waters and as to all persons within its juris- 
diction to prevent any violation of the foregoing obligation and 
duties. These rules were embodied in the treaty of Washington 
(1871), which provided that the “Alabama” claims should be 
referred to a tribunal composed of five arbitrators, one to be 
named by each of the contracting parties and the remainder by 
three neutral powers. Art. 6 provided that the arbitrators should 
be governed by the three rules quoted above, and by such prin- 
ciples of international law not inconsistent therewith as the 
arbitrators should determine to be applicable to the case. By 
the same article the parties agreed to observe these rules as 
between themselves in future, and to bring them to the knowledge 
of other maritime powers. Art. 7 gave power to the arbitrators 
to award a sum in gross if Great Britain were adjudged in the 
wrong. 

The treaty was, on the whole, welcomed in England. The 
United States appointed Mr. C. F. Adams as arbitrator and Mr. 
J. C. Bancroft Davis as agent. The British government appointed 
Sir Alexander Cockburn as arbitrator and Lord Tenterden as 
agent. The arbitrators appointed by the three neutral powers 
were Count Sclopis (Italy), M. Staempfli (Switzerland), Baron 
d’ltajuba (Brazil). The first meeting of the tribunal took place 
on Dec. 15, 1871, in Geneva. As soon as the cases had been 
formally presented, the tribunal adjourned till the following June. 
There followed immediately a controversy which threatened the 
collapse of the arbitration. The United States claimed damages 
not only for the property destroyed by the Confederate cruisers, 
but for such “indirect losses” as the transference of the American 
marine to the British flag, the enhanced payments of insurance, 
the expenses of pursuit and the prolongation of the war. They 
also revived the charges of “insincere neutrality” and “veiled 
hostility” which had figured in the diplomatic correspondence, and 
had been repudiated by Great Britain, and dwelt at length upon 
the premature recognition of belligerency, the unfriendly utter- 
ances of British politicians and the material assistance afforded 
to the Confederates by British traders. These claims for indirect 
losses, etc., caused great excitement in England. That they were 
within the treaty was disputed, and it was argued that, if they 
were, the treaty should be amended or denounced. In Oct. 1872 
Lord Granville notified to General Schenck, the United States 
minister, that the British government did not consider that the 
indirect losses were within the submission, and in April the Brit- 
ish counter-case was filed without prejudice to this contention. 
On June 15 the tribunal reassembled and the American argu- 
ment was filed. To save the situation Mr. Adams persuaded his 
colleagues to make a spontaneous declaration that by the principles 
of international law the indirect claims ought to be excluded 
from their consideration. The discussion then turned mainly on 
the question of the measure of “due diligence.” The United 
States contended that it must be a diligence commensurate with 
the emergency or with the magnitude of the results of negli- 
gence. The British government maintained that while the measure 
of care which a government is bound to use in such cases must 
be dependent more or less upon circumstances, it would be un- 
reasonable to require that it should exceed that which the gov- 
ernments of civilized States were accustomed to employ in matters 
concerning their own security or that of their citizens. 

The tribunal adopted the view suggested by the United States. 


It found that Great Britain was legally responsible for all the 
depredations of the “Alabama” and “Florida” and for those com- 
mitted by the “Shenandoah” after she left Melbourne. # 

In the case of the “Alabama” the court was unanimous , in 
the case of the “Florida” Sir A. Cockburn alone, in that of the 
“Shenandoah” he and Baron dltajuba, dissented from the ma- 
jority. . . , , 

In the cases of the other vessels the judgment was m favour 01 

Great Britain. _ 

The tribunal decided to award a sum in gross, and (Sir A. 
Cockburn again dissenting) fixed the damages at $i 5 > 5 00 > 000 * n 
gold. 

On Sept. 14 the award was formally published, and signed by 
all the arbitrators except Sir A. Cockburn, who filed a lengthy 
statement of his reasons. 

The first of the Washington Rules, with the substitution of the 
words “the means at its disposal” for the words “due diligence, 
was adopted by Art. 8 of the Hague Convention XIII., i 9 ° 7 * 

See L. A. Atherley -Jones and H. H. L. Bellot, Commerce in War 
(1907). H * L * B :> 

ALABAMA CITY, formerly a city of Etowah county, Ala- 
bama, U.S.A., 60 mi. N.E. of Birmingham; it was annexed to 
Gadsden ( g.v .) in 1932. 

ALABAMA RIVER, a river of Alabama, U.S.A., formed 
by the Tallapoosa and Coosa rivers, which unite about 6 mi. above 
Montgomery. 

It flows west as far as Selma, then south-west until, about 45 mi. 
from Mobile, it unites with the Tombigbee to form the Mobile 
and Tensas rivers, which discharge into Mobile bay. 

The course of the Alabama is tortuous; its width varies from 
600 to 900ft., depth from 3 to 7ft. ; its length by the United States 
Survey is 312m.; by steamboat measurement, 420m. The river 
crosses the richest agricultural and timber districts of the State, 
and railways connect it with the mineral regions of north central 
Alabama. The principal tributary of the Alabama is the Cahaba 
(about 200m. long), which enters it about 10m. below Selma. Of 
the rivers which form the Alabama, the Coosa crosses the mineral 
region of Alabama, and is navigable for light-draft boats from 
Rome, Georgia (where it is formed by the junction of the Oosten- 
aula and Etowah rivers), to about 117m. above Wetumpka (about 
192m. below Rome and 26m. below Greensport), and from We- 
tumpka to its junction with the Tallapoosa; the channel of the 
river has been considerably improved by the Federal government. 
The navigation of the Tallapoosa river (which has its source in 
Paulding county, Ga., and is 250m. long) is prevented by 
shoals and a 60ft. fall at Tallassee, a few miles north of its junc- 
tion with the Coosa. The Alabama, which is navigable throughout 
the year, is an important carrier of cotton, cotton seed, fertilizer, 
cereals, lumber and naval stores. 

ALABASTER or ARBLASTIER, WILLIAM (1567- 
1640), English Latin poet and scholar, was born at Hadleigh, 
Suffolk, and was educated at Westminster school and Trinity 
college, Cambridge. Alabaster served with the expedition of 
Robert Devereux, earl of Essex, to Cadiz in 1596, and embraced 
the Roman Catholic faith while he was in Spain. He was im- 
prisoned in the Tower for his religious opinions in 1598 and 1599. 
His mystical writings brought him into conflict with the Inquisi- 
tion, and he was imprisoned in Rome for a short time*. He 
escaped, returned to England, abjured Catholicism and received 
a prebend in St. Paul’s Cathedral, which he held until his death 
in April 1640. 

Alabaster’s Latin tragedy, Roxana , written while he was at Cam- 
bridge, is modelled on La Dalida of Luigi Groto, and was first 
published in 1632. Samuel Johnson praised it as the only Latin 
verse worthy of note written in England before Milton’s Elegies . 
One book of an epic poem in praise of Elizabeth, entitled 
Elisaeis, apotheosis poetica , is preserved at Emmanuel college, 
Cambridge. It was admired by Edmund Spenser. “Who lives 
that can match that heroic song?” he says in u Colin Clout’s come 
home againe ” Other works by Alabaster are mystical in charac- 
ter and owe much to his study of the Kabbala. They include 
Apparatus in revelationem Jesu Christi (Antwerp, 1607),- Ecce 
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Sponsus venit (1633). Lexicon Pentaglotton (1657) and mystical 
commentaries on Revelations and the Pentateuch. 

See T. Fuller, Worthies of England (ii. 343) ! Pierre Bayle, Diction- 
ary, Historical and Critical (1734) ; J. P. Collier, Bibl. and Cnt. 
Account of the Rarest Books m the English Language (y ol. 1. 1865) , 
also the Athenaeum (Dec. 26, 1903), where Mr. Bertram Dobell 
describes a ms. in his possession containing 43 sonnets by Alabaster. 

ALABASTER, a name applied to two different mineral sub- 
stances. The alabaster of the ancients is mostly a granular 
aggregate of crystals of calcium carbonate— i.e., it is really a 
marble {q.v.). The alabaster of modern times is a granular form 
of the mineral gypsum {q.v.). It is usually white, pink or yellow- 
ish in colour, often with darker streaks and patches, and is very 
soft (hardness 1-5 to 2) so that it can be scratched by the finger 
nail. It can be readily distinguished from marble by the fact 
that it does not effervesce with acid. Alabaster is found in beds 
interstratified with red sandstones and marls deposited in the 
beds of salt lakes during an arid period: in England, chiefly in 
the Keuper marls of the midlands, especially at Chellaston in 
Derbyshire, Fauld in Staffordshire, and near Newark, Notting- 
hamshire, also in the neighbourhood of Carlisle, near Watchet in 
Somerset and Penarth in Glamorgan, all in the Trias. 

On the Continent the centre of the alabaster trade is Florence, 
where it is found in Miocene and Pliocene strata, and is ex- 
tensively used for statuary work and carving of ornamental ob- 
jects. The best kind is pure white and translucent, but by careful 
heatiiig in nearly boiling water it can be made nearly opaque, 
resembling marble. This appears to be due to partial dehydration. 

(R. H. Ra.) 

ALABASTROS or ALABASTOS, a Greek vase, shaped 
like an urn. The most common type of the alabastros stands on a 
base that balances, in appearance, its rather wide mouth. {See 
Pottery and Porcelain: Greek Pottery.) 

ALACALUF, an Indian tribe, almost extinct, living in the 
west Patagonian channels, chiefly in the vicinity of Radon sound. 
Formerly they were much more numerous, and their canoes 
might be seen southward from the Gulf of Penas to Brecknock 
peninsula in Tierra del Fuego, including the Straits of Magellan. 
Their culture in general closely resembles that of the other 
canoe-using tribe of Tierra del Fuego, the Yahgan (q.v.). The 
use of planked canoes by the Alacaluf has suggested the pos- 
sibility of culture transference from Polynesia, but the Alacaluf 
planked canoe is demonstrably a local development. 

I See J. M. Cooper, “Analytical and Critical Bibliography ... of 

K Tierra del Fuego, in Bureau of American Ethnology Bulletin 63 
(1917). (S- K. L.) 

ALACOQUE or AL COQ, MARGUERITE MARIE 

(1647-1690), French nun and founder of the devotion to the 
Sacred Heart of Jesus, was born at Lauthecourt on July 22, 1647, 
and died on Oct 17, 1690. Having been cured of paralysis, as she 
believed by the intercession of the Blessed Virgin, in 1671 she 
entered the Visitation convent at Paray-le-Monia! and in the fol- 
lowing year made her Anal vows. After a long period of severe 
austerities she testified that Christ had revealed to her His 
heart burning with love for man, and bade her establish the Holy 
Hour, communion on the first Friday of the month and the feast 
of the Sacred Heart to be observed on the Friday after the octave 
of Corpus Christi. The devotion to the Sacred Heart spread 
rapidly throughout Christendom, and Marguerite Marie was pro- 
nounced venerable in 1824, blessed in 1864, and finally on May 13, 
1920, was canonised. 

Her writings and autobiography are contained in Vie et Oeuvres 
pat les Contemporaines, 2 vols. (Paris, 1901), her autobiography 
being published again at Paray-le-Monial in 1918. See also E. 
Bougaud, Life of St. Margaret Mary Alacoque (New York, 1920). 

ALAGOAS, a maritime state of Brazil, bounded north and 
west by the State of Pernambuco, south and west by the State of 
Sergipe, and east by the Atlantic. It has an area of 11,031 square 
miles. A dry, semi-barren plateau, fit for grazing only, extends 
across the western part of the State, breaking down into long fer- 
tile valley's and wooded ridges towards the coast, giving the country 
a mountainous character. The coastal plain is filled with lakes 
(la go as) i in some cases formed by the blocking up of river outlets 


by beach sands. The valleys and slopes are highly 
duce sugar, cotton, tobacco, Indian corn, rice, mandioca and 
fruits. Hides and skins, mangabeira rubber, cabinet woods castor 
beans and rum are also exported. Cattle-raismg w ?- - . 

prominent industry, but it has greatly declined. tariff 

were developed to a limited extent only, though protective tan 
laws were adopted for their encouragement The climate is hot 
and humid, and fevers are prevalent in the hot season. The 
capital, Maceio (pop. 124,544), is the chie’f commercial city of the 
state, and its port (Jaragua) has a large foreign and coastvude 
trade. The principal towns are Alagoas, formerly the capital, 
picturesquely situated on Lake Manguaba, 15 mi. southwest ot 
Maceio, Palmeira dos Indios (pop. 67,202) and Santana do 
Ipanema (pop. 61,456). Before 1817 Alagoas formed part of the 
capitania of Pernambuco, but in that year the district was. re- 
warded with a separate government and in 1823 became a province 
of the empire. The advent of the republic in 1889 changed the 
province into a state. Pop. (i95 °) i,i° 6,454- 

ALAIN DE LILLE (Alarms de Insulis) (c. 1128-1202), 
French theologian and Latinist, lived at Montpellier, and finally 
retired to the Abbey of Citeaux, where he remained until his 
death. His varied learning won for him the title of Doctor uni- 
versalis . He was famed in his day for two of his Latin poems, 
De planctu naturae , a satire on human vices, and Anticlaudi- 
anuSf a long verse treatise on the arts and on morals. Alam 
shared in the reaction against scholasticism, and laid stress on 
the share of faith in the apprehension of religious truth. He 
must be classed with the so-called Summists. But his De arte 
sen de articulis catholicae fidei, which was a “surnma of Chris- 
tian theology, brings the principles of mathematical science to 
bear on Christian dogma. He also wrote a treatise contra 
haereticos. 

The works of Alain de Lille have been published by Migne, Patro- 
logia latina, vol. ccx. A critical edition of the Anticlaudianus and 01 
the De planctu naturae is given by Th. Wright in vol. ii. of the 
Anglo-Latin Satirical Poets and Epigrammatists of the Twelfth 
Century (London, 1872). See Haureau, Memoire sur la vie et quel U 
ques oeuvres d’ Alain de Lille (Paris, 1885) J M. Baumgartner, Die 
Philosophic des Alanus de Insulis (Munster, 1896). 

ALAXS: see Ales. 

ALA JUELA, a province of Costa Rica, Central America, ex- 
tending southward from the border of Nicaragua to the Meseta 
Central: area, 3,653 sq.mi.; pop. (194°), *37>943- The capital of 
the province (Alajuela), served by the Pan American highway and 
a branch line of the coast-to-coast railway, is in the highly pro- 
ductive and populous central valley: elev., 3,185 ft.; mean annual 
temp., 68° F.; pop. (1940), 9> 2 3 2 * 

The province is predominantly agricultural in its economy, pro- 
ducing large quantities of sugar cane, coffee, cereals, fruits, sub- 
sistence crops and cattle. 

ALAMANNI or ALLEMANNI, a German people first 
mentioned by Dio Cassius. They dwelt in the basin of the Maine, 
to the south of the Chatti (q.v.). They were a conglomeration 
of various tribes. The Hermunduri formed the preponderating 
element, and there were among the others the Iuthungi, Bucin- 
obantes and Lentienses. From the 4th century a.d. onwards we 
hear also of the Suebi (q.v.) or Suabi. The Hermunduri be- 
longed to the Suebi, but reinforcements from new Suebic tribes 
now moved westward. In later times the names Alamanni and 
Suebi seem to be synonymous. They were continually engaged 
in conflicts with the Romans, the most famous encounter being 
that at Strassburg, in which they were defeated by Julian (a.d. 
357). Early in the 5th century the Alamanni crossed the Rhine 
and conquered and settled Alsace and a large part of Switzer- 
land. In A.D. 495 they were conquered by Clovis, from which 
time they formed part of the Frankish dominions. The Alaman- 
nic and Swabian dialects survive in Swiss dialects, and in parts 
of South Germany, particularly Baden and Wurttemburg and also 
parts of Alsace. 

See Dio Cassius Ixvii. et seq.; Ammianus Marcellinus, passim ; 
Gregory of Tours, Eistoria Franeorum, book ii.; 0. Bremer in H. 
Paul, Grmdriss der germanischen PhUohgie (2nd ed., Strasbourg, 
1900), vol. ill. pp. 930 et seq. 
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ALAMANNI or ALEMANNI, LUIGI (1495-1556), Ital- 
ian statesman and poet, was born at Florence. Luigi joined with 
others in an unsuccessful conspiracy against Giulio de’ Medici, 
afterwards Pope Clement VII. He was obliged to take refuge 
in Venice, and, on the accession of Clement, to flee to France. 
When Florence shook off the papal yoke in 1527, Alamanni re- 
turned, and took a prominent part in the management of the 
affairs of the republic. On the restoration of the Medici in 1530 
he had again to take refuge in France, where he enjoyed the 
favour both of Francis I and Henry II. He died at Amboise on 
April 18, 1556. His best work, La Coltivazione (Paris, 1546)) \ s 
a didactic poem, written in imitation of Virgil’s Georgies . His 
Opere Toscane (Lyons, 1532) consists of satirical pieces written 
in blank verse. An unfinished poem, Avar chide, in imitation of 
the Iliad, was the work of his old age and has little merit. It 
has been said by some that Alamanni was the first to use blank 
verse in Italian poetry, but the distinction belongs rather to his 
contemporary Giangiorgio Trissino. He also wrote a poetical 
romance, Girone il Cortese (Paris, 1548) ; a tragedy, Antigone ; a 
comedy, Flora , and other poems. His works were published, with 
a biography, by P. Raffaelli, as Versi e prose di Luigi Alamanni 
(Florence, 1S59). 


Bibliography. — G. Naro, Luigi Alamanni e la coltivazione ( Syracuse, 
1897), and C. Corso, Un decennio di patriottismo di Luigi Alamanm 
(Palermo, 1898). 

ALAMBAGH, the name of a large park or walled enclosure, 
containing the ruins of a country house of the old Oudh court, 
as well as a beautiful garden, situated about 4m. from Lucknow, 
near the Cawnpore road, in the United Provinces of India. It 
was converted into a fort by the mutineers in 1857, and after 
its capture by the British was of importance in connection with the 
military operations around Lucknow. Sir Henry Havelock was 
buried in the garden. 

ALAMEDA, a city of Alameda county, California, U.S.A., 
an island approximately i mi. wide and si mi. long, at the east- 
ern or mainland side of San Francisco bay, 12 mi. E. of the city 
of San Francisco. One entire side, si mi. in length, faces on a 
deepwater channel and is used largely as a commercial water- 
front. The city of Alameda is connected by the Posey tube and 
four bridges with its neighbouring cities, including the city of Oak- 
land, and thence with the San Francisco Bay bridge. Pop. (1950) 
63,425; (1940) 36,256. . A , ., , . 

Although largely residential, Alameda is important for its ship- 
building yards and ship-repair and dry-dock facilities. The city 
has both heavy and light industrial plants, including food and 
candy factories. Shipping terminals and warehouses have direct 
access to water and rail facilities and barge and trucking services. 
There are large plants for oil storage and distribution. _ 

Alameda is the site of a U.S. naval air station, a maritime com- 
mission training school, a coast guard base and an army depot. 
The city was incorporated in 1854 an d * n I 9 I 7 adopted a city- 
manager form of government with five councilmen elected by the 
people. It owns and operates its own electric distributing plant and 
a golf course. There are swimming and fishing facilities and a 
yacht harbour and boat clubs facing out on the surrounding waters. 
Gross assessed valuation in 1950 was $43,45 8 ,6 10 - , 

ALAMO, T HE , historic building in San Antonio, Tex., noted 
as the scene of a heroic defense in .the war between Texas and 
Mexico. This building is the chapel of the Mission San An- 
tonio de Valero, founded in 1718 by Franciscans, and com- 
monly called the “Alamo mission” from the grove of cottonwood 
(alamo) in which it stood. It originally consisted of the chapel, 
a convent yard about 100 ft. square, a convent and hospita 
building and a plaza about 2* ac. in extent, the whole bein ^ ur : 
rounded by a strong wall. Upon the disappearance of the Ind^ns 
from the vicinity the mission was abandoned, and af te 793 

was sometimes used as a fort. In the war for Texan independence 
Cols W illiam B. Travis, James Bowie and Davy Crockett, with 
180 men, were attacked there by 4,000 Mexicans commanded by 
Antonio Lopez de Santa Anna. After a siege lasting 13 d y , 
Feb. 23-March 6, 1836, during which about 500 of the attacking 
force were killed, a breach was made in the walls. In a final as- 
sault the Mexicans overpowered and slaughtered the garrison in a 


hand-to-hand struggle in the chapel, the five s ^™™ r ?,£^fmber 
sequently killed in cold blood by order of Santa Anna. 
the Alamo” became the war cry of the Texans who 
Houston, at San Jacinto, on April 21, 1836, def ® at ^ , th g state 
Santa Anna. In r88 3 the Alamo building was bought 1 oy the state 
and preserved as a public monument, and m 19*3 ^ 

Antonio began its restoration. 

See A M. Williams, Sam Houston and the War of ^ e Pf n e 
in Text (1893); Zavola, Story of the Siege and Fall of the Alamo 

(I ALAMOS DE BARRIENTOS BALTASAR dSSS- 

1640), Spanish scholar, was bom at Medina del Campo in SSS. 

His friendship with Antonio P6rez (q.v.) caused him to he an jste 
in 1590 and imprisoned for nearly 13 years. His Td P 
ilustrado con aforismos (Madrid, 1614) is the °? ly A e \ 

bears his name, but he is probably author of the D \ sc g rso d * 
gobierno ascribed to Perez. Through the influence o 
Lerma and Gaspar Olivares (q.v.) he later attained high position. 

ALAND ISLANDS, an archipelago at the entrance to the 
Gulf of Bothnia, about 25 mi. from the coast of Sweden, and 5 
mi. from that of Finland. Area 572 sq.mi., with a population of 
21,196 (1940). The group which forms the Finnish depart- 
ment of Aland (Ahvenanmaa), consists of nearly 300 islands, of 
which about 80 are inhabited, the remainder being desolate rocks. 
These islands form a continuation of a dangerous granite reel ex- 
tending along the south coast of Finland They formerly belonged 
to Sweden, and in the neighbourhood the first victory of the Rus 
sian fleet over the Swedes was gained by Peter the Great m 1 7 4- 
They were ceded to Russia in 1809, and remained Russian unti 
1017, when Finland was proclaimed an independent and sovereign 
state. The population centres chiefly in the island of Aland, upon 
which is the small town Mariehamn. The inhabitants, hardy sea- 
men and fishermen, are mostly of Swedish descent and speec . 
surface of the islands is generally sandy, the soil thin and the 
climate keen; yet Scotch fir, spruce and birch are grown anci 
rye, barley, flax and vegetables are produced. Great numbers of 
cattle are reared; and cheese, butter and hides, as well as salted 
meat and fish, are exported. There are several excellent harbours 
(notably that of Ytternas), which were of great importance to 
Russia from the fact that they are frozen up for a much bnefer 
period than those on the coast of Finland. ■ 

History.— When, by an article of the Treaty of Frednkshavn 
(Friedrichshamn), Sept. 5-17. l8o 9> the islands were ceded to 
Russia, together with the territories forming the grand-duchy of 
Finland on the mainland, the Swedes were unable to secure a 
provision that the islands, occupying a position of great strategic 
importance in relation to the entrance to Stockholm and to the 
Gulf of Bothnia, should not be fortified. The question was a 
vital one for Great Britain’s trade as well. In 1854, accordingly, 
during the Crimean -War, an Anglo-French force destroyed the 
fortress of Bomarsund. By the “Aland Convention,” between 
Great Britain, France and Russia on March 30, 1856, it was 
stipulated that “the Aland islands shall not be fortified, and that 
no military or naval establishments shall be maintained or created 

on them.” „ _ . 

By the 33rd article of the Treaty of Pans (1856) this conven- 
tion, annexed to the final act, was given “the same force and 
validity as if it formed part thereof.” 1 

In 1906 it was asserted that Russia, under pretext of stopping 
the smuggling of arms into Finland, was massing considerable 
forces at the islands. 

The question of the Aland islands created discussion m 1907 
and 1908 in connection with the new North sea agreements, but 
Russia did not raise the issue officially when she saw the aversion 
of the other powers even to discuss it. 1 

Under the tsardom the islands were united with Finland until 
the latter country declared her independence in 1917. In Dec. 
1917, the Aland islanders claimed the right of self-determina- 
tion on their own account, and unofficial plebiscites showed a vote 
in favour of reunion with Sweden. Finland granted the islands 
autonomy on May 7, 1920, but refused to contemplate theii 
secession. In June the leaders of the secession movement weri 
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Mexico, returned to Spain and occupied a small post under the 
Council of the Indies. His plays were published in 1628 and 
1634; tbe most famous of these is La Verdad sospechosa, which 
was adapted by Corneille as the Menteur. Alarcon was pre- 
occupied with ethical aims, and his gift of dramatic presentation 
was as brilliant as his dialogue was natural and vivacious. It has 
been alleged that his foreign origin is noticeable in his plays, but 
in El Tejedor de Segovia he had produced a masterpiece of 
national art, national sentiment and national expression. 

ALARCON, PEDRO ANTONIO (1833-1891), Spanish 
writer, was born at Guadix March 10 1833. He had a consider- 
able reputation as a journalist and poet when his play, El Hijo 
prodigo, was hissed off the stage in 1857. The failure exasper- 
ated Alarcon so much that he enlisted under O’Donnell as a 
Volunteer in the Moroccan campaign. The expedition provided 
the material for the brilliant Diario de un testigo de la guerra 
de Africa ^ (1859), a masterpiece in its way as a description of 
campaigning life. On his return from Morocco, Alarcon did 
great service to the liberal cause as editor of La Politica. But in 
the years 1868-74 be ruined his political reputation by a series 
of rapid changes of front. His literary reputation steadily in- 
creased, however. El sombrero de ires picos (1874), a clever 
resetting of an old Spanish tale, lives for its malicious wit and 
minute observation. His other works include Cuentos amatorios 
(1881); Historietas nacionales (1881); El Escandalo (1875); 
El Capitan Veneno (1881). Alarcon died July 20, 1891. 

ALARD, JEAN DELPHIN (1815-1888), famous French 
violinist and teacher, was professor at the Paris Conservatoire 
from 1843 to 1875. Sarasate was one of his pupils. 

ALARIC ( c . 370-410), Gothic conqueror, the first Teutonic 
leader who stood as a conqueror in the city of Rome, was probably 
born about 370 on an island named Peuce (the fir) at the mouth of 
the Danube. He was of noble descent, his father being a scion of 
the family of the Balthi or Bold-men, next in dignity among Gothic 
warriors to the Amals. He was a Goth and belonged to the western 
branch of that nation (sometimes called the Visigoths) who at 
the time of his birth were quartered in the region now known as 
Bulgaria, having taken refuge on the southern shore of the Danube 
from the pursuit of their enemies the Huns. 

In the year 394 he served as a general of foederati (Gothic irreg- 
ulars) under the Emperor Theodosius in the campaign in which he 
crushed the usurper Eugenius. As the battle which terminated 
this campaign, the battle of the Frigidus, was fought near the 
passes of the Julian Alps, Alaric probably learnt at this time the 
weakness of the natural defences of Italy on her north-eastern 
frontier. 

In the shifting of offices which took place at the beginning 
of the reigns of Arcadius and Honorius, the sons of Theo- 
dosius, Alaric apparently hoped that he would receive one of the 
great war ministries of the empire, and thus instead of being a 
mere commander of irregulars would have under his orders a 
large part of the imperial legions. This, however, was denied him, 
and he remained an officer of foederati. His disappointed ambition 
prompted him to take the step for which his countrymen were 
longing, for they too were grumbling at the withdrawal of the 
“presents,” in other words the veiled ransom-money, which for 
many years they had been accustomed to receive. They raised him 
on a shield and acclaimed him as a king; leader and followers both 
resolved (says Jordanes, the Gothic historian) “rather to seek new 
kingdoms by their own labour, than to slumber in peaceful sub- 
jection to the rule of others.” 

Alaric struck first at the eastern empire. He marched to the 
neighbourhood of Constantinople, but finding himself unable to 
undertake the siege of the city, he retraced his steps westward and 
marched southward through Thessaly and the unguarded pass of 
Thermopylae into Greece. Alaric’s invasion of Greece lasted two 
years (395-96); he ravaged Attica but spared Athens, which at 
once capitulated to the conqueror, and penetrated into Pelopon- 
nesus, capturing its most famous cities, Corinth, Argos and Sparta, 
selling many of their inhabitants into slavery. Here, however, his 
victorious career ended. Stilicho, who had come a second time to 
the assistance of Arcadius, succeeded in shutting up the Goths in 
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the mountains of Pholoe on the borders of Elis and Arcadia. Alaric 
escaped with difficulty, and not without some suspicion of con- 
nivance on the part of Stilicho. He crossed the Corinthian gulf 
and marched with the plunder of Greece northwards to Epirus. 

Next came an astounding transformation. For some mysterious 
reason, probably connected with the increasing estrangement be- 
tween the two sections of the empire, the ministers of Arcadius 
conferred upon Alaric the government of part of the important 
prefecture of Illyricum. Here, ruling the Danubian provinces, he 
was on the confines of the two empires, and, in the words of the 
poet Claudian, he “sold his alternate oaths to either throne,” and 
made the imperial arsenals prepare the weapons with which to arm 
his Gothic followers for the next campaign. It was probably in the 
year 400 that Alaric made his first invasion of Italy, co-operating 
with another Gothic chieftain named Radagaisus. After spreading 
desolation through north Italy, and striking terror into the citizens 
of Rome, Alaric was met by Stilicho at Pollentia (a Roman mu- 
nicipality in what is now Piedmont). The battle (April 6, 402, 
Easter day) was a victory, though a costly one, for Rome and 
effectually barred the further progress of the barbarians. Alaric 
was an xArian Christian who trusted to the sanctity of Easter for 
immunity from attack, and the enemies of Stilicho reproached him 
for having gained his victory by taking an unfair advantage of the 
great Christian festival. The wife of Alaric is said to have been 
taken prisoner after this battle; and there is some reason to sup- 
pose that he was hampered in his movements by the presence with 
his forces of large numbers of women and children, having given 
to his invasion of Italy the character of a national migration. After 
another defeat before Verona, Alaric quitted Italy, probably 
in 403. 

He had not indeed reached Rome, but his invasion of Italy had 
produced important results. It had caused the imperial residence 
to be transferred from Milan to Ravenna, it had necessitated the 
withdrawal of the 20th legion from Britain, and it had probably 
facilitated the great invasion of Vandals, Suevi, and Alani into 
Gaul, by which that province and Spain were lost to the empire. 
We next hear of Alaric as the friend and ally of his late opponent 
Stilicho. The estrangement between the eastern and western 
courts had in 407 become so bitter as to threaten civil war, and 
Stilicho was actually proposing to use the arms of Alaric in order 
to enforce the claims of Honorius to the prefecture of Illyricum. 
The death of Arcadius in May 408 caused milder counsels to pre- 
vail in the western cabinet, but Alaric, who had actually entered 
Epirus, demanded that if he were thus suddenly bidden to desist 
from war, he should be paid handsomely for what in modern lan- 
guage would be called the expenses of mobilization. The sum 
which he named was a large one. 4,000 pounds of gold (about 
£160,000 sterling), but under strong pressure from Stilicho the 
Roman senate consented to promise its payment. 

Three months later Stilicho himself and the chief ministers of 
his party were treacherously slain in pursuance of an order ex- 
tracted from the timid and jealous Honorius; and in the disturb- 
ances which followed the wives and children of the barbarian 
foederati throughout Italy were slain. The natural consequence 
was that these men to the number of 30,000 flocked to the camp of 
Alaric, clamouring to be led against their cowardly enemies. He 
accordingly crossed the Julian Alps, and in Sept. 408 stood before 
the walls of Rome (now with no capable general like Stilicho to 
defend her) and began a strict blockade. 

No blood was shed this time; hunger was the weapon on which 
Alaric relied. When the ambassadors of the senate in treating for 
peace tried to terrify him with their hints of what the despairing 
citizens might accomplish, he gave with a laugh his celebrated an- 
swer, “The thicker the hay, the easier mowed!” After much bar- 
gaining, the famine-stricken citizens agreed to pay a ransom of 
more than a quarter of a million sterling, besides precious garments 
of silk and leather and three thousand pounds of pepper. Thus 
ended Alaric’s first siege of Rome. At this time, and indeed 
throughout his career, the one dominant idea of Alaric was not to 
pull down the fabric of the empire but to secure for himself, by 
negotiation with its rulers, a regular and recognized position within 
its borders. His demands were certainly large — the concession of 
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a block of territory 200 m. long by 150 wide between the Danube 
and the Gulf of Venice (to be held probably on some terms of 
nominal dependence on the empire), and the title of commander- 
in-chief of the imperial army. As all attempts to conduct a satis- 
factory negotiation with this emperor failed, Alaric, after institut- 
ing a second siege and blockade of Rome in 409, came to terms 
with the senate, and with their consent set up a rival emperor and 
invested the prefect of the city, a Greek named Attalus, with the 
diadem and the purple robe. But Attalus rejected the advice of 
Alaric and lost in consequence the province of Africa, the granary 
of Rome, which was defended by the partisans of Honorius. The 
weapon of famine, formerly in the hand of Alaric, was thus turned 
against him, and loud in consequence were the murmurs of the 
Roman populace. Honorius was also greatly strengthened by the 
arrival of six legions sent from Constantinople to his assistance by 
his nephew Theodosius II. Alaric therefore cashiered his puppet 
emperor Attalus after 1 i months of ineffectual rule, and once more 
tried to reopen negotiations with Honorius. These negotiations 
would probably have succeeded but for the malign influence of 
another Goth, Sarus, the hereditary enemy of Alaric and his 
house. When Alaric found himself once more outwitted, he 
marched southward and began in deadly earnest his third siege of 
Rome. No defence apparently was possible ; there are hints, not 
well substantiated, of treachery; there is greater probability of 
surprise. However this may be (for our information at this point 
of the story is miserably meagre) on Aug. 24, 410, Alaric and his 
Goths burst in by the Salarian Gate on the north-east of the city. 
The Goths showed themselves not absolutely ruthless conquerors, 
and there is no reason to attribute any extensive destruction of the 
buildings of the city to Alaric and his army. Contemporary eccle- 
siastics recorded with wonder many instances of their clemency : 
the Christian churches saved from ravage; protection granted to 
vast multitudes both of pagans and Christians who took refuge 
therein; vessels of gold and silver, which were found in a private 
dwelling, spared because they “belonged to St. Peter”; at least 
one case in which a beautiful Roman matron appealed, not in vain, 
to the better feelings of the Gothic soldier who had assailed her. 

AJaric then marched southwards into Calabria. He desired to 
invade Africa, which on account of its com crops was now the 
key of the position; but his ships were dashed to pieces by a storm 
in which many of his* soldiers perished. He died soon after, prob- 
ably of fever, and his body was buried under the river-bed of the 
Busento, the stream being temporarily turned aside from its course 
while the grave was dug wherein the Gothic chief and some of his 
most precious spoils were interred. When the work was finished 
the river was turned back into its usual channel, and the captives 
by whose hands the labour had been accomplished were put to 
death that none might learn their secret. He was succeeded in 
the command of the Gothic army by his brother-in-law, Ataulphus. 

Our chief authorities for the career of Alaric are the historian 
Orosius and the poet Claudian, both strictly contemporary ; Zosimus, 
a somewhat prejudiced heathen historian, who lived probably about 
half a century after the death of Alaric; and Jordanes, a Goth who 
wrote the history of his nation in the year 551, basing his work on 
the earlier history of Cassiodorus (now lost), which was written c. 520. 

(T. H.; X.) 


ALA-SHEHR (anc. Philadelphia) ^ d oz Dagh 
in the Kuzu Chai valley (Cogamus), at the 00 , p 

(Mt. Tmolus) 83 mi. east of Smyrna (105 by radwy)- * p f 
lation 32 801. Philadelphia was founded by Attalus 11. ^ 

Pergamum about 150 b.c., became one of the “Seven . es 

of Asia, and was called “Little Athens” on account of its festivals 
and temples. It was subject to frequent earthquakes Philadel 
phia was an independent neutral city, under the Latm Knights 0 
Rhodes, when taken in 1390 by Sultan Bayezid I. and an auxiliary 
Christian force under the emperor, Manuel II., alter a long 
resistance, when all other cities of Asia Minor had surrendered. 
Twelve years later it was captured by Timur, who built a wall 
with the corpses of his prisoners. A fragment of the ghastly struc- 
ture is in the library of Lincoln cathedral. The town is connected 
by railway with Afiun Qarahisar and Smyrna. It is ill-built, 
but, as it stands above the wide fertile Hermus plain, the distant 
view is imposing. There are small industries and a fair trade,., A 
mineral spring yields a heavily charged water, “Eau de Vais, in 
great request in Smyrna. 

See W. M. Ramsay, Letters to the Seven Churches (1904)- 
ALAS, LEOPOLDO (1852-1901), Spanish novelist and 
critic, was born at Zamora. His reputation rests on his psycholog- 
ical novel, La Regenta (1884-85), whose scene is laid in Oviedo. 
The ruthless analysis of its characters gives it a place among the 
best novels of the period. 

ALASKA, once called Russian America, is a territory of 
the United States of America, occupying the extreme northwest- 
ern part of North America and including the adjacent islands. 
The name “Alaska”, an adaptation of the Aleut “A-la-as-ka,” 
means “the great country.” The territory of Alaska comprises 
first, all that part of the continent west of the 141st . meridian; 
secondly, the eastern Diomede Island in Bering strait, and all 
islands in Bering sea and the Aleutian chain lying east of a line 
drawn from the Diomedes to pass midway between Copper Island, 

off Kamchatka, and Attu Island of the 

Aleutians; thirdly, a narrow strip of coast 
Q and adjacent islands north of a line drawn 

JeL from Cape Muzon, in latitude 54 0 40' N., 

3 § # up Portland canal to its head, and thence, 

^ following the summit of the mountains 
\Gg| situated parallel to the coast to the 141st 

_J|i meridian, provided that when the line runs 

more than ten marine leagues from the 
ocean the limit shall be formed by a line 
P ara ^ e * to Ibe windings of the coast and 
\ never exceed the distance of 

k ten mar * ne leagues therefrom. Alaska is 

bounded on the north by the Arctic ocean, 
* m tbe west by the Arctic ocean, Bering sea 

and Bering strait, on the south and south- 
west ky the Gulf of Alaska and the Pacific 
ocean, and on the east by British Columbia 
SgJ?*" anc * Yukon territory. The total area of 
Alaska is 586,400 sq.mi., an area equal to 
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seum of natural history nearly one-fifth that of continental United 
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ALARIC EL (& 507), eighth king of the Goths in Spain, sue- A raven totem pole States or more than twice the size of 
ceeded his father Euric, or Evaric, on Dec. 28, 484. His dominions D ? ,es a r e erected by Texas, the largest state of the union, 

not only included the whole of Spain except its north-western animal from which they Principal Physical Features.— As in- 
comer, but also Aquitaine and the greater part of Provence. In think their tribe has de- dicated by the above boundaries, Alaska 
religion Alaric was an Arian, but he greatly mitigated the persecut- scended is of straggling, irregular shape, extending 

mg’ policy of his father, Euric, towards the Catholics and author- in longitude from about 130° W. to 193 0 W. or 167° E., as speci- 
ized them to hold, in 506, the council of Agde. He appointed a fied in the articles of cession and through more than 20° of lati- 
commission to prepare an abstract of the Roman laws and imperial tude, 51 0 to 71 0 25' N. The southern limit lies far out in the 
decrees, which should form the authoritative code for his Roman Pacific as part of the Aleutian island chain, only 2 0 north of the 
subjects. This is generally known as the Rreviarium Alaricianum, boundary between the western half of the United States and 
ox Breviary of Alaric (q.v.). Alaric endeavoured strictly to main- Canada. Alaska consists of a compact central mass and two 
Imin the treaty which his father had concluded with the Franks, straggling appendages running from its southwestern and south- 
mt Clovis found a pretext for war in the Arianism of Alaric. The eastern comers. These three parts will be referred to hereafter 
two armies met in 507 at the Campus Vogladensis, near Poitiers, respectively, as continental Alaska, Aleutian. Alaska and the “Pan- 
where the Goths were defeated, and their king, who took to flight, handle.” 

was overtaken and slain, it is said, by Clovis himself. This battle The general ocean coast line is about 4,750 mi. and including the 
ended the rule of the Visigoths in Gaul islands, bays, inlets and rivers to the head of tide water, is about 




ALASKA 


26,000 mi. in length. The entire southern coast is very precipitous, 
much indented by deep fiords, with only slight stretches of beach 
or plain. Its elevation gradually decreases as one travels west 
toward the Aleutians. 

A great submarine platform extends throughout a large part of 
Bering sea. The western and northern coasts are regular in outline, 
with long straight beaches, and shallows are common in the seas 
that wash them. 

Of the vast number of islands within the boundaries of Alaska 
and constituting part of its territory, only a few of the more im- 
portant can be mentioned in an article of this scope. At the 
southeastern extremity and lying close inland is the Alexander 
archipelago ( q.v .) consisting of about 1,100 islands, large and 
small. Southwest of the Alaska peninsula there are two groups: 
(1) Kodiak; the largest island, of the same name, is 40 mi. by 
100 mi., and may be considered a continuation of the Kenai pen- 
insula. The group’s western continuation consists of the Semidi, 
Shumagin and Sanak clusters; (2) the Aleutian Islands ( q.v .), 
sweeping 1,200 mi. or more W.S.W. from the end of Alaska 
peninsula ; west of the mainland in Bering sea, the Pribilof Islands, 
about 500 mi. S. of Cape Prince of Wales, the small Hall and St. 
Matthew Islands; to the north, toward Bering strait, the large St. 
Lawrence Island, with Nunivak near the coast to the southeast. 
Of the smaller islands within Bering sea, only the Pribilofs (home 
of the fur seal during breeding season) are of special interest or 
value. 

Alaska has mountains, plateaus and lowlands on a grand scale. 
“In a broad way, the larger features of topography correspond 
with those of the western States. There is a Pacific mountain 
system, a central plateau region, a Rocky mountain system, and 
a Great plains region. These four divisions are well marked, 
and show the close geographic relation of this area to the 
southern part of the continent.” But the general features of the 
Pacific mountain system trend parallel to the coast line of the 
Gulf of Alaska. The Pacific mountain system includes four 
ranges. The coast range of the Panhandle attains a width of 
100 mi., but has no well-defined Crestline. The range is char- 
acterized by summit levels between 5,000 and 10,000 ft. Con- 
tinuing the coast range, with which it is closely associated — the 
Chilkat river lies between them — is the St. Elias range (a term 
used to include not only the mountains between Cross sound and 
Mt. St. Elias but the Chugach, Wrangell and Nutzotin mountains), 
lying in the southeast of the main peninsula or continental Alaska. 
Among its principal peaks are: Mt. Sanford, Mt. Fairweather and 
Mt. Vancouver, all higher than 15,000 ft., and Mt. Wrangell, 
14,005 ft. (an active volcano), in the Wrangell mountains, Mt. 
St. Elias, 18,008 ft., and in Canadian territory, Mt. Logan, 19,850 
ft. The Aleutian range, of which crest the Aleutian Islands are 
remnants, fills out the system near the coast. In the Aleutian 
range, near the base of the Alaska peninsula, there occurred in 
the early days of June 1912 one of the great volcanic eruptions 
of historic times. The top of Katmai, a mountain showing no 
evidence theretofore of volcanic action, was entirely blown off, 
and about the same time there came into existence in the valley 
to the northwest a vast number of tiny volcanic vents or fumaroles, 
later known as the Valley of Ten Thousand Smokes. The moun- 
tain and valley were later set apart by proclamation of the presi- 
dent (Sept. 24, 1918) as the Katmai National monument. The 
Alaska range, which lies south of the Yukon drainage system, con- 
nects with the Nutzotin and Skolai branches of the St. Elias range. 
It is splendidly marked by many snowy peaks, including Mt. 
Foraker (17,000 ft.) and Mt. McKinley (20,300 ft.), the loftiest 
peak in North America. North of the Yukon are the Baird and 
Endicott mountains of the Brooks range, an extension of the Rocky 
mountains. Between the Pacific mountains and the last-mentioned 
ranges lies the vast central plateau region or Yukon plateau. Fin- 
ally, between the Brooks range and the Arctic ocean is the arctic 
slope region, a sloping plain corresponding somewhat to the interior 
plains of the United States. 

The glaciers of the Panhandle and throughout the rest of the 
Pacific region are most remarkable — unusual alike for their 
number and size. Thousands of alpine glaciers from 1 to 15 mi. 
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long fill the upper valleys and canyons of the mountains. Other 
glaciers are of the piedmont type. The two most notable glaciers 
are the Malaspina, largest in the territory, extending 50 mi. 
along the seaward base of Mt. St. Elias ; and the Muir, at the head 
of the icy straits. The Muir was much visited by tourists prior 
to the earthquake in 1899, which so shattered the glacier and in- 
creased the discharge of ice that steamers no longer found it safe 
to approach near the face. The condition of the glaciers of Alaska, 

generally speaking, appears to be 
one of recession; many of them 
now have terminal moraines 
many miles back. 

Chief among the streams of 
Alaska is the Yukon, 1,800 mi. 
in length, which practically bi- 
sects the main peninsula. The 
principal feeders of this great 
river have their sources far 
away to the southeast in the 
coastal mountains along the 
boundary between Alaska, Brit- 
ish Columbia and the Canadian 
Yukon territory. It flows in a 
general northwesterly direction 
for about one-half its length, 
passing through a small section of 
British Columbia and through territory of the Canadian Yu- 
kon till it reaches the 141st meridian. There it enters U.S. 
territory and, continuing to the northwestward, passes within 
the Arctic circle for a short distance in the vicinity of Port Yukon. 
It then turns southwesterly, gathering volume from many trib- 
utaries, the principal of which are the Tanana and the Koyukuk, 
and finally empties its flood into Bering sea through many mouths 
and over a vast bar, in longitude (approximately) 164° W. and 
latitude 63° N. The ocean port for the river, where merchandise 
is transferred by lighterage from ocean vessels to river boats, is a 
bay on St. Michael Island, lying about 60 mi. to the northeast of 
the Northern or Apoon mouth. River boats drawing from three 
and a half to four feet can enter the Apoon mouth and proceed 
without difficulty, in ordinary stages of water, practically the 
whole length of the river to Whitehorse, connecting there with 
the White pass and Yukon railway to Skagway. The period of 
navigation on the Yukon is from four to four and a half 
months. The second largest river in Alaska is the Kuskokwim, 
with its sources in the mountains of the Alaska range south of the 
Yukon drainage basin, and emptying into the Bering sea about 
150 mi. S. of the mouth of the Yukon. It is navigable for 
about 600 mi. Out of the Alaska and Nutzotin mountains two 
great rivers flow southward: the Copper, practically unnavigable 
except for small boats, because of its turbulence and the discharge 
of glaciers into its waters; and the Susitna, also practically un- 
navigable. Both these rivers have their sources in lofty moun- 
tain masses, and are swift and powerful streams carrying with 
them much silt. 

The Panhandle is remarkably picturesque. The maze of islands 
of the Alexander archipelago, hundreds in number, 'are remnants 
of a submerged mountain system; the islands rise 3,000 to 5,000 ft.' 
above the sea, with luxuriantly wooded tops and bold, sheer 
sides scarred with marks of glacial action. Through the inner 
channels, sheltered from the Pacific by the island rampart, runs 
the “inland passage,” the tourist route northward from Seattle, 
Wash. The interinsular straits are carried up into the mainland 
shore as fiords heading in rivers and glaciers. Most remarkable 
are the inlets known as Tracy Arm and Lynn canal (continu- 
ing Chatham strait). The first is very deep, with precipitous 
shores and bordering mountains 5,000 to 6,000 ft. high; the second 
is a noble fiord 100 mi. long and on an average 6 mi. wide, with 
magnificent alpine scenery. 

Continental Alaska in the interior is essentially a vast plateau. 
“The traveller between the main drainage areas of the interior 
is struck by the uniform elevation. Rounded hills, level meads, 
and persistent flat-topped ridges, composed of rocks of varying 
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structure, rise to about the same level and give the impression 
that they are the remnants of a former continuous surface. In 
height it varies from about 5,000 ft. close to the bases of the 
mountain systems to less than 3,000 ft. in the vicinity of the main 
lines of drainage and slopes gradually toward the north.” 

Geology. — The outstanding features of Alaska are its moun- 
tain ranges, most of which consist of closely folded and con- 
torted beds of sedimentary rock and underlying igneous masses, 
by intrusion of which the sedimentary beds were uplifted. A no- 
table mountain chain is the Alaska range, which is nearly 600 mi. 
long and 50 to 80 mi. wide. This range, which was elevated to its 
present height late in Tertiary time, marks an old line of move- 
ment that has repeatedly been the site of folding and mountain 
building. In this range is the Mt. McKinley National Park, a reser- 
vation that contains 1,939,199.04 ac. and includes the highest peak 
in North America, Mt. McKinley, which stands 20,300ft. above 
sea-level. Volcanic products, which were poured out at intervals 
during an immensely long time, form a part of some ranges and 
make up most of the mass of many peaks. Among these volcanic 
peaks are the Wrangell mountains and many of the mountains on 
Alaska peninsula and in the Aleutian chain of islands. On the other 
hand, Mt. McKinley and Mt. St. Elias consist of masses of in- 
truded granitic rock surrounded by sedimentary beds. The high 
relief of the larger mountain masses is due to their relatively re- 
cent elevation, the forces of erosion not yet having had time 
greatly to reduce their height. 

The general outline of the mountain ranges in Alaska is a con- 
tinuation of that seen in the region to the south, in Canada, but 
the course of the ranges in Alaska swings around from north-west 
to south-west, toward Asia, and the geologic history of the coastal 
ranges in both continents is doubtless similar. Far to the north 
lies Brooks range, from the northern base of which runs a series 
of gently folded beds that extend to the Arctic ocean. 

The details of the geological structure and of the petrology of 
Alaska are extremely complex, and the attempt to trace the geo- 
logical history of the region is very difficult. The geological rec- 
ord indicates a long series of periods of uplift and depression, of 
erosion and deposition, of folding and faulting and metamorphism 
of the beds deposited, and of intermittent volcanism that produced 
great areas of lava and ashes, which, like all other deposits, were 
shifted here and there and at some places greatly altered. 

The oldest sedimentary deposits are certain pre-Cambrian rocks 
that lie in a broad belt in the upper Yukon valley, especially in 
the region between the Yukon and the Tanana, where they in- 
clude what is called the Birch Creek schist, the bed rock in that 
region. The conditions and events in early Cambrian time are 
unknown, but in late Cambrian and in parts of Ordovician time 
large areas in Alaska appear to have been submerged, for most of 
the beds formed during those periods are marine deposits. Evi- 
dences^! emergence, however, are found at some places. In early 
Devonian time there was a period of elevation, deformation, and 
subsidence over large areas. Toward the end of the Carboniferous 
period, in late Pennsylvanian or early Permian time, marine de- 
position prevailed, perhaps intermittently, until beds of limestone 
that measured in the aggregate thousands of feet in thickness were 
laid down over parts of Alaska. The Palaeozoic beds include at 
many places accumulations of volcanic material, but the greatest 
eruptions in Palaeozoic time appear to have occurred intermit- 
tently near its end, during the Pennsylvanian and Permian epochs. 
Most of the products of these eruptions lie south of the Alaska 
range. In late Permian and early and middle Triassic time Alaska 
was a land surface undergoing erosion. In late Triassic time de- 
pression again brought the sea over a large part of Alaska. This 
submergence was followed by widely extended uplift, which in- 
duded probably all of Alaska. In early Jurassic time the Pacific 
and Arctic coasts were submerged and along them were deposited 
beds of sandstone, shale and limestone. Middle Jurassic deposits 
cover a somewhat wider area along the Pacific coast. In Jurassic 
time there was a persistent shore line near the site of the Alaska 
range. 

In early Cretaceous (lower Cretaceous) time renewed submerg- 
ence Drought the sea over much of Alaska, including parts of 


the Yukon valley, most of which had been above the sea since 
the end of Palaeozoic time. A large part of northern Alaska, which 
had been land since the end of the Triassic period, was also sub- 
merged. The deposits of this time include a basal conglomerate 
and overlying shale and limestone. An uplift and a change in 
places of sedimentation followed, in later Cretaceous (upper Cre- 
taceous) time, during which the larger topographic features of 
present Alaska were doubtless outlined. Marine deposits were 
laid down along the Arctic and Pacific coasts and in the lower and 
broader parts of the Yukon and probably other valleys. Terres- 
trial deposits were formed in embayments that stood on the sites 
of the larger river valleys. The submergence of the Yukon valley 
gradually increased and as gradually slackened, and swamps were 
formed in which plants grew and coal beds were laid down. The 
Cretaceous deposits in the Kuskokwim valley appears to be very 
similar to those in the lower Yukon valley. While sedimentation 
was in progress in the Yukon valley the rest of Alaska may have 
been land. During later Cretaceous time the sea invaded the sites 
of the Matanuska and Chitina valleys and parts of the southern 
coastal region. The deposits of this time in Alaska peninsula 
include marine shale, coal-bearing shale, conglomerate sandstone 
and shale, probably of mixed marine and terrestrial origin. The 
end of Cretaceous time on Alaska peninsula appears to have been 
marked by a period of mountain growth. The Cretaceous beds are 
greatly folded everywhere and many of them are cut by intrusive 
rocks and intrusive veins. Deposits of tuff laid down in early 
Tertiary (Eocene) time show that the diastrophic movements 
which began late in Cretaceous time culminated in volcanic erup- 
tions. Among the earliest post-Cretaceous deposits are the Ter- 
tiary coal-bearing beds. Two groups of coal beds that lie near 
the Alaska range are reached by the Alaska Railroad, one in the 
valley of Matanuska river, in lat. 6x° 45', the other along and east 
of the Nenana river, about lat. 64°. Most of the coal mined 
is used on the railroad. Beds of lignitic coal are exposed at many 
places around Cook Inlet and in the lower part of the valley of the 
Susitna* river. The coal-bearing beds, which have been at some 
places greatly tilted and folded, generally consist of poorly con- 
solidated sand, clay and gravel, and at some places contain abun- 
dant remains of plants. Many of the Tertiary rocks, however, 
consist of hard conglomerate and shale, and include basaltic lava 
and other volcanic material, as well as intrusive dikes and sills. 

By early Quaternary time the great mountain-building move- 
ments in the south of the Alaska range had apparently ceased 
and the larger topographic features of this region, including the 
Kenai-Chugatch range, the Talkeetna Mountains and the Yukon- 
Tanana upland, had assumed nearly their present form, although 
the details of the drainage may have been different, for the climate 
was milder than it is now. A colder age followed, in which enor- 
mous glaciers were formed in the mountains. The Quaternary 
beds, which include facial deposits, are widespread. In the Alaska 
range and in the region south of it such deposits constitute a large 
part of the unconsolidated surface material. The glaciers abraded 
the rocks of the highlands and carried down into the lowlands 
immense quantities of gravel, sand, silt and till, modifying the 
forms of the higher valleys and leaving thick deposits over large 
areas. The bluffs along Copper river, for example, consist of 
glacial deposits more than 500 ft. thick; and moraines, outwash 
gravel and thick delta fans made up of glacial material cover 
large areas. The glaciers now appear to be receding, but the de- 
position of outwash from glaciers is still in active progress at 
many places, and the great glaciers in the Alaska range and the 
Wrangell mountains, and especially the glaciers of Kenai Penin- 
sula, Prince William Sound and the coast farther south, are con- 
spicuous features. The higher parts of the Alaska range are the 
gathering grounds for some of the largest valley glaciers Five or 
more of these great tongues of ice are from 2 to 4 mi. wide and 30 
to 50 mi. long. The present surface form of the mountains of this 
range has been produced in large part by the erosive action of 
these glaciers and of their much larger predecessors. 

Great changes in the climate of north-western North America 
are indicated by the fossil plants. The flora of Alaska was at 
times evidently that of a temperate or a warmer region. 
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The uplifts in Alaska apparently established land connection 
between North America and Asia - at several periods. Across this 
body of land in Tertiary time horses of early types passed to Asia 
from the central plains of North America, which appear to have 
been the first habitat of the horse. Early elephants, or elephant- 
like creatures, on the other hand, found their way from Asia to 
America, where their remains have been discovered at many 
places. 

Climate. — Alaska is one of the “ends of the earth 5 ’ and as such 
presents many interesting extremes, none more than in its cli- 
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The curves show the monthly mean temperatures at Ketchikan, on the south- 
east coast, Nome, on Bering sea, and Rampart, in the interior on the Yukon 
river. The columns show the normal annual precipitation at these three places 

matic features. Enclosed on the north and west by arctic waters, 
and from the Alaska peninsula down the long coast to the south- 
eastward by North Pacific waters, with their tempering currents 
drifting eastward encompassing the islands of the Aleutian group 
and those farther south, there results a great variation in tempera- 
ture and precipitation. The climate of the Aleutians is oceanic, 
with moderate and fairly uniform temperatures, much rain and 
almost constant fogs. The summers are cooler than along the 
coast to the east and southward, and the winters milder, with much 
less snow, seldom going below zero. Clouds laden with moisture 
from the warm Pacific currents, being swept in upon the mountains 
and the many glaciers by the prevailing winds, produce a heavy 
precipitation of rain in summer and snow in winter. Across the 
coast range in the interior there is an entirely different climate. 
There the precipitation, of both rain and snow, is comparatively 
light except upon the high mountain ranges. Low tempera- 
tures occur in winter — occasionally as low as — 75 0 or — 8o° 
F. — with short, hot summers. In this part of Alaska the ground is 
permanently frozen to great depth in most of the valleys, but on 
the drier hillside slopes it frequently happens that but little 
frost is found. The tempering influence of the ocean currents 
practically disappears north of the line of the Pribilof Islands, or 
about the middle of Bering sea, and the regions to the northward 
and eastward of this are for the most part barren, windswept 
and inhospitable. Arctic conditions prevail, especially beyond 
Bering strait. Point Barrow, farthest north (71 0 plus), is ice- 
locked for about ten months of the year. 

Fauna and Flora. — The fauna of Alaska is very rich and sur- 
prisingly varied. The lists of insects, birds and mammals are es- 
pecially noteworthy. Of these three classes, and of other than 
purely zoological interest, are mosquitoes, which swarm in sum- 
mer in the interior in vast numbers; seafowl, which are remark- 
ably abundant near the Aleutians; moose, and especially caribou, 
which in the past were very numerous in the interior and were of 
economic importance to the natives. The destruction of the wild- 
life threatened to expose the Eskimos to starvation, hence the 
effort made by the United States government to stock western 
Alaska with domestic reindeer from Siberia. It is, however, the 
fish and fur-bearing animals of its rivers and surrounding seas 
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that are economically most distinctive of and important to Alaska. 
The fishing grounds extend along the coast from the extreme 
southeast past the Aleutians into Bristol bay. 

Herring, cod and salmon abound in almost incredible numbers. 
Of marine mammals, whales are hunted far to the north in Ber- 
ing sea and the Arctic ocean, but are much less common than 
formerly as are also the walrus, the sea otter and the sea lion. Fur 
seals are increasing in number because of effective government con- 
trol. The number of fur-bearing land animals is equally large. 
Sable, ermine, wolverine, mink, land otter, beaver and muskrat 
have always been important items in the fur trade. There are 
black, grizzly and polar bears and also two exclusively Alaskan 
species, the Kodiak (or Kadiak) and the glacier bear. The gray 
wolf is common; it is the basal stock of the Alaskan sledge dog. 
The red fox is widely distributed, and the white or arctic fox is very 
common along the eastern coast of Bering sea. A blue fox, once 
wild, is now domesticated on Kodiak, the Aleutians and the south- 
ern continental coast, and a black fox, very rare, is found in south- 
eastern Alaska. The silver fox is very rare. 

The Alaskan flora is no less varied than the fauna. Wildflowers 
are alpine in size, colour and profusion. The forests of the 
coastal region, though hitherto almost unutilized, are of po- 
tential value. The balsam fir and in the south the red cedar are 
found in scant numbers; more widely distributed, but growing only 
under marked local conditions, is the yellow or Alaska cedar, a 
very hard and durable wood of fine grain and pleasant odour. Far 
the most abundant are coast and alpine hemlocks and the tide- 
land or Sitka spruce. The spruce is not confined to this part of 
Alaska, but is the characteristic and universal tree. The separa- 
tion of the coast and interior flora is almost complete; only along 
the mountain passes and river valleys, and rarely there, is there 
any change of species. Timber, however, is fairly abundant along 
the entire course of the Yukon above Anvik (about 400 mi. from 
the mouth), along the great tributaries of the Yukon and along 
every stream in central Alaska. The woods of the interior consist 
almost entirely of spruce. On the Yukon flats it grows in a vast 
forest impenetrably dense. The timber line, which in the Pan- 
handle and along the southern coast of the continental mass runs 
from 1,800 to 2,400 ft., frequently rises in the interior plateau 
even to 4,000 ft. Next in importance after spruce in the inte- 
rior is birch and then balsam poplar. Thickets of alders and 
willows in wet places and new-made land, aspens and large cot- 
tonwoods west of the characteristic spruce area (as on Seward 
peninsula) are also common. Toward the Arctic circle the tim- 
ber becomes, of course, sparse, low, gnarled and distorted. The 
willows in the arctic drainage basin shrink to shrubs scarcely 
knee-high. Grasses grow luxuriantly in the river bottom and 
wherever the tundra moss is destroyed to give them footing. Most 
distinctive is the ubiquitous carpeting of mosses, varying in col- 
ours from the pure white and cream of the reindeer moss to the 
deep green and brown of the peat moss, all conspicuously spangled 
in the brief summer with bright flowers of the higher orders, 
heavy blossoms on stunted stalks. 

Sedges available for forage grow in the tundra. In August 
berries are fairly abundant over the interior; one of them, the 
salmonberry or cloudberry, preserved in seal oil for the winter, is 
an important food of the natives. The western timber limit is on 
Kodiak Island. The Aleutian Islands are almost destitute of trees, 
but are covered with a luxuriant growth of herbage. Climatic 
differences cannot account for the treeless condition of the coun- 
try west of this point, and the true explanation lies probably in 
the fact that in winter, when the seeds of the coastal forests ripen 
and are released, the prevalent winds west of Kodiak are damp 
and blow from the south and southwest, while the spread of the 
seeds requires dry winds blowing from the north and northwest. 
Such favourable conditions occur only rarely. 

Exploration and Early History .—In the early explorations 
of the northwest coast of America, Spain was first in the fieldi 
but there is little evidence to prove that any Spanish navigator 
sailed as far north as Alaska. Later, and during the period of 
active Russian exploration, a number of expeditions were sent 
north from Mexico and at one time Spain claimed the sole right 
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to navigate the waters of the northern Pacific and issued a pro- 
hibition against other nations trading in those waters. Many 
Spanish names of places along the coast remain today to attest 
the extent of these explorations. Spain does not appear to have 
pressed her claims, however, and gradually ceased, her efforts in 
this direction. This may have been because of disputes on her 
hands in other parts of the world or the wide extent at that time 
of the Spanish claims in the western hemisphere or possibly,, in 
part, the fact that the climatic conditions of this northern, region 
did not appeal strongly to a people whose life and activities had 
been spent in warmer climes. To the Russian, on the other hand, 
these regions were as home. 

During the latter half of the 17th century the Russians had 
been pushing their explorations across Siberia and along the east- 
ern and northern shores of Asia. In 1728 Vitus Bering passed 
through the strait named after him and Girosdeff sighted the 
American coast in 1731. Bering’s second expedition, in company 
with Alexei Chirikov, sailed from the Siberian coast in 1741. The 
mainland of America was located and numerous islands visited. 
This expedition is commonly accepted as fixing the date of the 
discovery of Alaska. Bering’s ship was wrecked in early Novem- 
ber on what is now called Bering Island. The crew made such 
provision as was possible against the cold of the approaching win- 
ter, but the privations and hardships were very great. “It was un- 
der such circumstances that Vitus Bering died — on this cold, for- 
bidding isle, under the sky of an Arctic winter, December 8, 174*-” 
During the 30 or 35 years following, the Russians were active in 
exploring the coast and islands and in establishing a trade with 
the natives. 

About the time the American colonies were making their strug- 
gle for separation from the mother country, England was begin- 
ning her part of the exploration of this 
northwest coast. Three names stand 
high in the record of these explorations : 

James Cook, George Vancouver and Sir 
Alexander Mackenzie. Cook’s expedition 
sailed f rom England in July 1 7 7 6. In the 
personnel of his expedition were men 
from the American colonies, and Van- 
couver, then a midshipman, was of the 
party. The work begun by Cook was 
continued by Vancouver during the years 
1791 to 1794. W. H. Dali expressed the 
view generally held concerning Van- 
couver’s work in the statement that: 

“The explorations which he carried out 
have not been excelled by any other navi- 
gator and were faithfully and thoroughly 
performed.'’ The Hudson’s Bay com- 
pany was meanwhile advancing its trade 
and extending its influence westward 
from the interior of Canada. In 1793 
Mackenzie crossed the continent by land 
to the Gulf of Georgia, returning by the 
same route. This expedition, although little known, may well be 
compared with that of Meriwether Lewis and William Clark, in 
respect both of the difficulties encountered and of its value to his 
company and government. 

The excesses committed by private traders and companies, who 
robbed, massacred and hideously abused the native Indians, caused 
the Russian government in 1799 to confine the trade and regula- 
tion of its American possessions to a semiofficial corporation called 
the Russian-American company for a term of 20 years, afterward 
twice renewed for similar periods. Alexander Baranof, chief resi- 
dent director of the American companies (1790-1819), and one 
of the administrators of the new company, became famous through 
the success he achieved as governor. He founded Sitka ( q.v .) in 
1804 after the massacre by the natives of the inhabitants of an 
earlier settlement (1799) at an adjacent point. The headquarters 
of the company were at Kodiak until 1805, and thereafter at Sitka. 

In 1821 Russia attempted by ukase to exclude navigators from 
Bering sea and the Pacific coast of her possessions. This led to 


immediate protest from the United States and Great Britain. 
The outcome was a treaty with the United States in 1824 and one 
with Great Britain in 1825, by which the excessive demands of 
Russia were relinquished and the boundaries of the Russian posses- 
sions were established. In the convention with Great Britain, it 
was agreed that Russia should have the narrow strip of coast north 
of 54 0 40' and the peninsula and islands westward of the 141st 
meridian. 

The last charter of the Russian-American company expired on 
Dec. 31, 1861, and Prince Maksutov, an imperial governor, was 
appointed to administer the affairs of the territory. Authority 
was granted to an American company in 1864 to make explora- 
tions for a proposed Russo-American company’s telegraph line 
overland from the Amur river in Siberia to Bering strait, and 
through Alaska to British Columbia. 

Work was begun on this scheme in 1865 and continued for nearly 
three years, when the success of the Atlantic cable rendered the 
construction of the line unnecessary and it was given up, but not 
until important explorations had been made. Much of this in- 
formation was made public in 1870 by W. H. Dali in his book 
Alaska and its Resources. 

The first official overtures by the United States for the purchase 
of Russian America were made by Sen. William Gwin of California 
(1859) during the presidency of James Buchanan. This move- 
ment, however, was checked temporarily by the Civil War, which 
soon followed. 

The fishing interests of northwestern United States were next 
to manifest an interest in the territory to the northward. In 1866 
a memorial was adopted by the legislature of the Washington ter- 
ritory, “in reference to the cod and other fisheries,” and delivered 
to Pres. Andrew Johnson. By a treaty signed on March 30, 1867, 
the purchase was consummated for the sum of $7,200,000, and on 
Oct. 18, 1867, the formal transfer of the territory was made at 
Sitka. 

Later History. — After its acquisition by the United States, 
the history of Alaska was mainly that of the evolution of its 
administrative system and the varying fortunes of its gold fields, 
fisheries and sealing industries. Alaska was an unorganized ter- 
ritory from 1867 until May 1884. From 1867-77 the government 
was in the hands of the department of war, although the customs 
were from the beginning collected by the treasury, with which 
the control rested from 1877 until the passage of the so-called 
Organic act of May 17, 1884. This act extended over Alaska the 
laws of the state of Oregon so far as they should be applicable, 
created a judicial district and a land district, put in force the 
mining laws of the United States and in general gave the ad- 
ministrative system the organization it retained up to the reforms 
of 1899 aR d 1900. The history of government and political 
agitation then centred in the demand for general land legislation 
and for an adequate civil and criminal law, in protest against the 
enforcement of a liquor prohibition act, and in agitation for an 
efficiently centralized administration. After partial and inade- 
quate legislation from 1891 to 1898, the regular system of land 
surveys was made applicable to Alaska in 1899, and a generous 
homestead law was provided in 1903. The liberal land policy was 
completely reversed as a result of the conservation movement 
inaugurated under Pres. Theodore Roosevelt. The original aim of 
the movement was to prevent waste of natural resources, but this 
gradually veered to a protest against corporate control of lands 
and resources. 

An important result of the conservation movement was the in- 
crease of reservations in Alaska, about 40,000 sq.mi. being set 
aside for various purposes, exclusive of mineral and forest with- 
drawals. For many years, however, the conservation issue re- 
mained unsettled and industry languished; with an abundant sup- 
ply of fuel close at hand, Alaska was forced to import petroleum 
and coal at great cost; her pulp wood was rotting in the forests; 
her water power was undeveloped. Only gold and copper mining 
and salmon fishing increased. Finally during the Woodrow Wil- 
son administration, a leasing policy for coal and oil lands and water 
power was established by law. 

The struggle of Alaska to attain representation at Washington, 
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D.C., resulted in 1906 in the authorization of an elected delegate 
to congress. At each biennial election which followed, home rule 
was the only important issue, until in 1912 an act was passed 
granting a limited territorial government. The first territorial 
legislature was convened at Juneau on March 3, 1913, and the 
first law passed gave the franchise to women. 

The agitation over prohibition dated from 1868; the act of 
that year organizing a customs district forbade the importation 
and sale of firearms, ammunition and distilled spirits; the Or- 
ganic act of 1884 extended this prohibition to all intoxicating 
liquors. Smuggling flourished; juries steadily refused to convict 
offenders and treasury officials regularly collected revenue from 
saloons existing in defiance of law. In 1900 the sale of liquors 
was authorized under a high licence law. In 1917 congress re- 
sponded to a legislative petition by passing a dry law for Alaska. 
In 1940 the people of Alaska rejected territorial liquor control 
by referendum. 
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Two events of international interest growing out of Alaska 
were the fur seal arbitration of 1893 (see Bering Sea Arbitra- 
tion), and the Alaskan- Canadian boundary dispute, previously 
mentioned, settled by an international tribunal of British and 
American jurists in London in 1903. The boundary dispute in- 
volved the interpretation of the words in the treaties of 1825 
and 1867 defining the boundary of the Russian (later U.S.) pos- 
sessions, and also the determining ownership of the Portland 
canal and the question whether the coastal girdle should cross 
or pass around the heads of the fjords of the coast. The award 
of the tribunal made in Oct. 1903 was arrived at by the favour- 
able vote of the three commissioners of the United States and of 
Lord Alverstone, whose action was bitterly resented by the two 
Canadian commissioners; it sustained in the main the claims of 
the United States. 

Very little was known about the interior of Alaska previous 
to 1896, when the gold discoveries in the Klondike stimulated pub- 
lic interest regarding it. From 1895, however, explorations of the 
United States geological survey and the department of war, as 
well as those of individuals, established the main features of its 
physiography and a rather accurate knowledge of its resources. 

The federal government began to expand its military establish- 
ment in the territory in 1939, after belatedly recognizing the stra- 
tegic importance of Alaska as a northerly and westerly outpost in 
the nation's defense system. Throughout World War II Alaska 
was a vitally important link in the new air routes to the U.S.S.R. 
During the conflict, this northwestern province, extending from a 
point 700 mi. N. of Seattle to within sight of the mainland of far 
eastern Russia, entered increasingly into U.S. national conscious- 
ness as the struggle progressed — first, as the objective of Japanese 
aggression, next, as an important take-off point for attacking 
Japan, and finally, with peace, as a new frontier for war veterans. 


Many new airports were constructed throughout Alaska and the 
first land link between the territory and the continental. United 
States was completed with construction of the Alaska .highway. 
Vast military expenditures, plus scores of new service industries 
resulted in substantial increase in the economic levels of almost. all 
regions of the territory; there was no mass exodus of population 
from Alaska at the war’s end. 

Accompanying the economic progress was considerable political 
progress. Alaskans in 1946 voiced their demand for statehood at 
the ballot box. The appeal for statehood was by no means a new 
desire, as numerous bills had been introduced in the congress of 
the United States calling for statehood for Alaska during the pre- 
ceding years. Backed by the results of the 1946 referendum, 
Alaska’s delegate to congress introduced another bill for Alaska 
statehood and for the first time congressional hearings were held 
on the subject. During 1947 and 1948, hearings were held both 
in Alaska and Washington, D.C. On April 14, 1948, the house 
committee on public lands reported favourably on a bill to pro- 
vide for admission of Alaska to the union. The measure, how- 
ever, did not reach the floor of the house. During the first session 
of the 81st congress, 1949, the measure again received approval 
of the committee, and again failed to reach the house for action. 
It was not until the second session that the house of representatives 
passed the statehood measure. The senate, however, did not act on 
the bill during its regular session. 

Population. — The population in 1867, at the time of the ces- 
sion from Russia, was estimated at 30,000, made up mainly of 
Eskimos and other natives. The population in 18S0, at the time of 
the first enumeration by the United States, was 33,426, which 
number included only a few hundred white persons: in 1900 it 
was 63,592 and in 1910, 64,356, while in 1920, partly by reason 
of the decline in the gold-mining industry, the census recorded 
only 55,036. In the next census (1929), the population was 
59,278; in the 1939 census, 72,524 — the latter figure representing 
an increase of 22.3% over 1929. Of this number, 30,384 were 
native whites, 8,786 were foreign-born whites and 33,354 were non- 
whites, mainly persons of native stock. Of the 8,786 foreign- 
born whites, 2,444 were born hi Norway, 1,223 in Sweden, 1,051 
in Canada, 665 in Finland and 589 in Germany. No other country 
contributed as many as 400. Of the 33,354 nonwhite persons, 
32,458 were of native stock, comprising 15.576 Eskimos, 5,599 
Aleuts and 11,283 Indians. 

According to the 1950 census, taken as of April 1, there were 
128,643 persons in Alaska, representing an increase of 77.4% over 
the previous census count, and the largest increase, percentage- 
wise, of any state or territory. A substantially larger increase 
would have been recorded but for the almost absolute lack of hous- 
ing facilities to accommodate those who were desirous of settling 
in Alaska, many of whom gave up their plans on finding it impos- 
sible to secure residential accommodations, and returned to the 
states 

In the native white population there were 18,651 males and 
only n,733 females, making a sex ratio of 159.0 males per 100 fe- 
males. The foreign-born white 
population was even more domi- 
nantly male, there being 377 
males per 100 females. In the 
native white population, 5.9% 
were 65 years old or over; in the 
foreign-born white, 9.3% ; and in 
the native stock, 2.9%. There 
were 28,936 employed persons 14 
years old or over in the labour 
force in 1939, of whom 5,061 
were engaged in agriculture and 
trapping (mainly in hunting and 
trapping), 3,207 in fishing, 4,997 in mining, 4,630 in manufacturing 1 
and construction, 4,290 in transportation and trade, and 1,677 in 
professional and related services. In June, July and August of 
1939, however, more than 10,000 persons, largely seasonal workers 
from the states, were employed in the canning industry. 

The towns of Alaska are ail small but they are centres for busi- 
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ness and social activities, as well as for government agencies, each 
serving a wide tributary area, and are therefore relatively more im- 
portant than towns of similar size in more populous regions. The 
population of the territory and its principal cities and incorporated 
towns is summarized in the accompanying table. 


Area 




Population 


Per cent of 
increase 



1950 
(April 1) 

*939 „ 
(Oct. 1) 

1929 
(Oct. 1) 

1939-50 

1929-39 

The territory 



125,643 

72,524 

59.278 

77-4 

22.3 

Urban 41 . 



27,705 

17,374 

7,749 

59.5 

24.2 

Rural 



100,938 

55,150 

51,529 

83.0 

7.0 

Per cent urban 
Principal cities:f 



21.5 

24.0 

I 3 .I 

— 


Anchorage . 



11,060 

3,495 

2,277 

216.5 

53-5 

Juneau . . 

Fairbanks • 



! 5,818 

5.729 

| 4,043 

1.6 

41-7 



l 5.625 

3,455 

2,101 

62.8 

64.4 

Ketchikan . 



5,202 

4,695 

3,796 

1 ro.8 

23-7 

Sitka . * 



2,080 

1,987 

1,056 

4-7 

S8.2 

Seward , * 



2,063 

! 949 

835 

« 7.4 

13-5 

Nome . , 



1,852 

! 1,559 

1 , 2*3 

r8.8 

28 .5 

Kodiak . , 



1,635 

[ 864 

442 

89.2 

95-4 

Petersburg . 



! 1,605 

! 1,323 

1,252 

21.3 

5-7 

Wrangell . 



i 1,227 

! 1,162 

94S 

5-6 

22.6 


•Population of cities and towns having 2,500 inhabitants or more; 1950 data preliminary. 
>50 based on a preliminary, but approximately complete 
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Government. — Alaska’s first legislature, which met in 1913 
and was patterned after the Washington Territorial act of 1853, 
consisted of 8 senators and 16 representatives elected from the 
territory’s four judicial divisions. In 1950 the Alaska territorial 
legislature consisted of 4 senators from each of the four judicial 
divisions elected to four-year terms and 24 representatives, ap- 
portioned in proportion to population, elected to two-year terms, 
the representation being eight, seven, five and four from the first, 
third, fourth and second divisions respectively. The members’ 
salaries and transportation to and from the legislative sessions are 
paid by the federal government. The legislature convenes bienni- 
ally in odd years for a period not to exceed 60 days, to legislate 
on territorial matters, not specifically prohibited by the Organic 
act, adopt a biennial budget and pass on the governor’s appoint- 
ments, The governor is empowered when the need arises to call 
a special session which may not continue longer than 30 days. 

The actual government of Alaska is both federal and territorial. 
Both the governor and secretary of Alaska are appointed for four- 
year terms by the president of the United States, the former sub- 
ject to confi rmation by the United States senate. In the governor’s 
absence from the territory, the secretary is acting governor. In 
some instances the federal and territorial functions overlap; in 
others they are separate and distinct. 

There are four judicial divisions in Alaska with headquarters at 
Juneau, Nome, Anchorage and Fairbanks. A federal district judge, 
United States attorney and United States marshal— all presi- 
aen daily appointed preside over each. In addition to their ju- 
dicial duties, the judges issue liquor licences and dispense a small 
fund for indigents. They likewise appoint the United States com- 
missioners, of whom there were 53 in 1949. The commissioners 
act as local court magistrates, probate judges and coroners, are 
unsalaried but paid through a variety of fees. There are no ter- 
ritorial courts. The commissioner’s courts have jurisdiction in 
probate, insanity and minor civil and criminal matters arising 
u . n . federal statutes applicable to the territory under ter- 
ritorial laws. Additionally, each incorporated municipality has a 
magistrate court which has jurisdiction over matters arising under 
local ordinances. The district courts have the same general 
original jurisdiction as similar courts in the continental United 
btates, having m addition general jurisdiction in civil, criminal, 
equity and admiralty cases. Prior to 1947 the marshal’s office had 
the sole responsibility for the maintenance of law and order out- 
side of incorporated towns. In 1947 members of the Alaska 
highway patrol, a territorial police force, were given full police 
powers and the authority of the United States marshal. They 
also were appointed deputy game wardens. Y 

Among the various federal departments operating in Alaska are 
the department of interior, department of agriculture, department 
f commerce, department of labour and the treasury department. 


Other executive departments of t&e federal government exercise 
the same administration respectively in Alaska that they do in 
other parts of the United States, and virtually every executive 
branch of the government was represented by mid-2oth century. 

The principal territorial officers are the attorney general, treas- 
urer, auditor, highway engineer and commissioner of labour, all 
nominated in party primaries and elected by popular vote for four- 
year terms. These officials, together with a commissioner of educa- 
tion and the governor, constitute the board of administration which 
exercises limited administrative functions between legislative ses- 
sions. Other territorial officials, such as the commissioners of agri- 
culture, mines and taxation, are appointed by the governor and 
subject to confirmation by the legislature. Alaska elects its dele- 
gate to the federal congress for a two-year term. He represents 
the territory, is a member of a number of committees in the house 
of representatives and can speak on the floor as well as introduce 
bills, but has no vote. The political parties of Alaska send dele- 
gates to national conventions where candidates for president and 
vice-president of the United States are nominated, but Alaska has 
no vote in the electoral college. All citizens of Alaska — whites, 
Indians, Aleuts and Eskimos — have the right to vote and in the 
1950 election two Eskimos were elected to the senate and two 
Indians and one Eskimo to the house. The principal territorial 
agencies are the department of education, department of health, 
department of public welfare, department of mines, department 
of agriculture, Alaska veterans affairs commission, department of 
fisheries, department of aviation and Alaska development board. 
The latter agency, created by the territorial legislature in 1945, 
directs most of its activities in behalf of new and expanded in- 
dustrial and business enterprises in Alaska. 

Finances. — The budget for the I 95 I_ 53 biennium, exclusive of 
expenditures for roads, waterfront improvements and airfields, 
which are financed out of fuel tax receipts, was $17,973,645, the 
major items of which were $8,077,688 for education, $2,896,000 
for welfare, and $999,000 for health. The governor can veto bills 
and any specific item in the appropriation bill, but may be 
overridden by a two-thirds vote of the two houses polling sepa- 
rately. 

The fiscal system of the territory underwent a pronounced 
change at the 1949 session of the territorial legislature. The old 
licence statute enacted by congress in 1899 2-nd 1900, under which 
the federal government collected licence fees on certain occupa- 
tions, professions and lines of business and through the Alaska fund 
turned them over to the territory, was repealed by an act of con- 
gress. The legislature enacted a number of revenue statutes in- 
cluding an income tax on persons and corporations, a business 
licence tax on occupations, professions and various lines of busi- 
ness, a definite percentage tax on the sale of canned salmon, a raw 
fish tax, a resident and nonresident fisherman’s licence tax, a tax 
on tobacco and tobacco products, a motor-fuel tax, a graduated 
t*ax on fish traps, a tax on automobiles and on drivers and a general 1 
property tax. These, together with the old tax on liquor and school 
tax, constituted the principal source of territorial revenue. For 
the fiscal year ending June 30, 1950, the department of taxation 
collected a gross total of $9,232,421.06. 

There were 17 territorial and 4 national banks operating in 
Alaska on June 30, 1950, with a combined capital of $1,505,000, 
surplus and undivided profits of $3,572,914-62 and total deposits 
of $73,103,948.91. r 

Education and Welfare._ By an amendment to the Organic 
act passed in 1917, Alaska became responsible for the education 
°^ s wi l lte population. The Alaska division of the office of Indian 
affairs department of the interior, is required to provide for the 

them 3 m?d 1 e r n f tiV mu t0 tlain them in industr y and to furnish 
them medical relief. The enrolment in the territorial schools for 

fn^l t^L 19 ! 9 " 50 l VaS 13,908 pupils and 544 teachers. Of the 

tawJhSr W f re m high schools and 11 > 49 ° in elemen- 
tary schools. The school term in incorporated towns ranged from 

mnnth! “° nt £, S T d , for rural &om seven to nine 

the 83 srhnni nne ^ ye , ar 1950 there were 4,082 natives in 
° supported ^ the federal government. There were 
addition 902 students attending 16 parpehial schools. The only 
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institution of higher education is the land-grant university of 
Alaska opened at Fairbanks in 1922. Its enrolment for 1949-50 
was 509 and 972 were registered in short courses. 

The burden of welfare falls on both the territorial and federal 
governments.. The insane of Alaska are cared for at federal ex- 
pense in a private institution. 



A DUGOUT CANOE OF THE TLINGIT INDIAN, A MEMBER OF ONE OF THE 

FOUR ETHNOLOGICAL RACES IN ALASKA. THE TLINGIT ARE SKILLED 

FISHERMEN AND HUNTERS, WHO FASHION THEIR CANOES FROM CEDAR 

LOGS. THE CRAFT VARY IN SIZE AND SHAPE ACCORDING TO PURPOSE. 

THE TYPE ABOVE IS USED ON INTERIOR WATERS 

Fisheries. The product of the fisheries is about equal to the 
sum total of all other Alaskan products. The total value of fish 
marketed between 1867 and 1949 was $1,930,112,109. In 1949 
Alaskan fisheries employed about 33,000 people. The total value 
of Alaskan fishery products in 1949 was $98,904,063, a decrease of 
?58,799>570 from 1939. 

The pack of canned salmon in 1949 was 4,391,051 cases. Hali- 
but products in 1949 were valued at $4,800,000, an increase of 
more than $4,300,000 over 1939. Operators of this particular fish- 
ing industry are governed by a voluntary production-control pro- 
gram and by regulations of the International Fisheries commission. 
Despite the existence of cod-fishing banks from 22 to 90 fm. deep 
m the Bering sea and east of the Alaska peninsula, little has been 
done to exploit the enormous cod resources. Whale fishing was 
suspended during World War II and had not yet been resumed 
in 1950 because of various economic factors. 

Crab, clams and shrimp assumed an important position in 
Alaska’s canning and packing industry. Utilization of fish waste 
in the production of fish meal, oils and fertilizer also is important. 
The total value of these products in 1949 was $2,364,966. 

Agriculture and Livestock.— In 1950 the best-developed 
farming areas were in the Matanuska and Tanana valleys where 
vegetables and poultry were being raised in unprecedented quan- 
tities. There is an abundance of good grazing land in the interior, 
but the period of winter feeding is about eight months. 

The Matanuska valley had proved particularly adapted for 
breeding dairy cattle. The domesticated reindeer herds in 1949 
were estimated at 30,000 head, a reduction of 220,000 during the 
past ten years. It is estimated that Alaska contains 256,000,000 
ac. suitable for grazing of reindeer and capable of supporting 10,- 
000,000 deer. 

This industry, however, promises little for the future of Alaska 
except insofar as it may contribute to the sustenance of the 
Eskimos. 

Furs*— Between 1867 and 1949 Alaska produced furs to the 
value of about $192,500,000, of which about 55% represented seal- 
skins taken on the Pribilof Islands. Value of furs shipped from 
Alaska to the United States during 1949 was $2,075,547, exclusive 
of sealskins from the Pribilof Islands. Up to 1910 the govern- 
ment leased the seal-catching privileges on these islands to private 
corporations, which killed 2,320,028 seals and paid the government 
$9*474,000 in royalties. The land killing of seal was restricted, 
but pelagic sealing, which was becoming very destructive, could 
not be controlled by the U.S. government; a treaty was therefore 
signed in 1911 between the United States, Great Britain, Russia 
and Japan, abolishing pelagic sealing and providing that the United 
States was to pay to both Great Britain and Japan 15% of the 
value of the catch made on the islands. From 1910 killing was pro- 


hibited on the Pribilof Islands, except by U.S. agents. 

Thanks to these provisions the seal herd increased from 215,000 
in 1912 to 3*837,131 in 1949. In 1949, 70,142 sealskins were taken 
from the herd. 

Minerals. — As early as i86r gold discoveries were made on 
the Stikine river; repeated discoveries, culminating in the Cassiar 
district “boom,” were made in British Columbia from 1857 to 
1874; colourings along the Yukon were reported in 1866-67 
and systematic prospecting of the upper river began about 1873. 
Juneau was founded in 1880; the same year the opposition of the 
Indians, which prevented the crossing of the mountain passes to 
the interior, was withdrawn, and after 1880 repeated and scattered 
discoveries were made on the Lewes, Felly, Stewart and other 
streams of the upper Yukon country in Canada. As early as 
1883-85 there was a considerable mining excitement caused by 
these discoveries, and a much greater one in 1887 after the discov- 
ery of coarse gold on Forty Mile creek in U.S. territory; but these 
were as nothing to the picturesque and feverish rush that fol- 
lowed the location of the first Klondike claim in Canadian terri- 
tory in Aug. 1896. 

The total value of the mineral output of the territory from 
1880 through 1949 was approximately $975,000,000. Of this $535,- 
936,000 was for gold, $227,408,400 for copper and $13,622,000 
for silver. Alaska also produces coal, lead, tin, platinum, pal- 
ladium, antimony, tungsten, natural gas, petroleum, marble, gyp- 
sum, graphite, barite and sulphur. Copper mining, begun in 1901, 
was the chief mineral industry for many years, but in 1930 pro- 
duction of that ore began to fall rapidly at the same time gold pro- 
duction expanded. Thus, while the value of the two was close in 
1928, the gold output of 1949 was $8,029,560, as compared with a 
copper production of but $1,576. Coal, both bituminous and 
anthracite, occurs in the Bering river and the Matanuska fields, 
which lie within reach of the government railway. The territory 
also contains an abundant supply of subbituminous and lignite 
coals, which are widely distributed. The production up to and in- 
cluding 1949 had a value of $31,626,567 with the output for that 
year standing at 430,000 tons worth $2,205,900. 

Important oil seepages were found at five places on the Pacific 
seaboard, and at two places in the naval petroleum reserve no. 4 
on the north Arctic coast. The withdrawal of all oil lands from 
entry in 19 11 stopped development until 1919, when an oil-leasing 
law was passed and operations begun in several localities. The pro- 
duction of petroleum, however, was confined to the Katalla field; 
and when a fire destroyed that refinery in 1933 production was 
entirely discontinued. The U.S. navy at mid-century was explor- 
ing the Arctic field. About 16,500,000 oz. of silver and 18,000 tons 
of lead had been produced. Almost all the tin output of North 
America comes from Alaska, chiefly from the York district in the 
Seward peninsula. The mining of platinum and related minerals 
began in 19x6. Although platinum mining operations expanded 
during and after World War II, production figures were not an- 
nounced. Quicksilver mining is carried on in a small way, and 
in southeastern Alaska high-grade marble is quarried. 

Timber Production. — The commercial timber of Alaska is 
contained in the two great national forests, the Tongass in south- 
eastern Alaska and the Chugach on Prince William sound. They 
had, in 1940, a total area of 20,878,000 ac., and are estimated to 
contain 84,000,000,000 bd.ft. of saw timber, of which 73% is 
western hemlock and 20% Sitka spruce. The remainder is largely 
western red cedar and Alaskan cedar. 

Volume of timber cut in 1949 was 56,000,000 bd.ft. r the stumn- 
age value was $1 14,056. 

Communication and Transportation.— All commercial 
communication channels between the territory and the continental 
United States are operated and maintained by the Alaska Com- 
munications system, a branch of the United States army signa l 
corps. Telephone and telegraph services are handled over land- 
hnes, cable lines and radio channels. Established in iqoo the 
Alaska Communications system at mid-century was operating 14. 
mam and 18 substations in Alaska serving military, federal and 
territorial government agencies and the general public. Total cash 
receipts for the fiscal year ending June 30, 1950, amounted to 
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$1,102,213.15. An extensive system of radiotelephone stations 
in isolated communities was established by the Alaska Communica- 
tions commission, an agency of the territorial government. The 
Alaska native service operated a total of 102 radiotelephone sta- 
tions in 1950, the majority located in the arctic regions. There 
were £4 community telephone exchanges in Alaska with a total of 
11,763 instruments. 

There were six daily, nine weekly, one bi-weekly and two tri- 
weekly newspapers published in the territory in 1950? and ten radio 
broadcasting stations were in operation. 

Lack of adequate land transportation routes between Alaska and 
the United States had a profound effect on the territory’s develop- 
ment. The ruts of the oxcart and the covered wagon, the rails and 
ties flung across the American frontier, were forerunners of de- 
velopment in the western states, but it was many years after much 
of the early pioneering had been accomplished that transportation 
routes — highways and railways — were developed in Alaska. Two 
United States and three Canadian steamship companies regularly 
serve Alaska as common carriers. In addition several concerns 
operate as contract carriers in the freight field and on special 
cruise runs handling passengers. In addition to the common car- 
riers, there were in 1950 about 12,000 vessels of various descrip- 
tions used in the fishing industry and for recreational and personal 
transportation. 

Aviation was a pioneer industry in Alaska. Because of the vast 
distances and rugged terrain separating communities, the aeroplane 
quickly became the accepted mode of transportation. The first 
air-mail service began in 1924. By 1950 seven air carriers were 
certified for operation over 10,064 route miles. In addition, two 
domestic and one foreign air carrier operated scheduled service 
over 6,177 route miles within the territory. 


et al. (eds.) Harriman Alaska Expedition (1901-05); H. McCracken, 
God's Frozen Children (1930) ; W. W. Atwood’s article in U.S. Geo- 
logical Survey Bulletin 467 (1911)- For physiography, climate 
see United States Geological Survey, Annual Reports since 1897; 
U.S. Coast and Geodetic Survey, Bulletins and maps; I. C. Russell, 
Glaciers of North America ; The Canning River Region, Northern 
Alaska (U.S. Geological Survey, 1919) and Mountain Exploration 
in Alaska (1914). John Muir, Travels in Alaska (1915); J. A. Mc- 
Guire, In the Alaska-Yukon Game-Lands (1921); F. G. Carpenter, 
Alaska, Our Northern Wonderland (1923); E. S. Blount, North of 
Fifty-three (1924); E. Rossman, Black Sunlight (1926); B. R. Hub- 
bard, Cradle of the Storms (1935) ; M. Miller, Fog and Men on Bering 
Sea (1936); Merle Colby, Alaska (1940); George Sundborg, Oppor- 
tunity in Alaska (194$); Herbert H. Hilscher, Alaska Now (1948). 

(E. Grit.) 

ALASTOR, in early Greek mythology, the spirit of revenge, 
that prompts the members of a family to commit fresh crimes 
to obtain satisfaction. Further acts of vengeance transmit the 
curse from generation to generation. The word is also used for 
a man’s evil genius which drives him to sin; a man so driven is 
sometimes called Alastor . The epithet is applied to the Furies 
(Erinyes) as the deities of revenge, and to Zeus when he is invoked 
as the “Avenger.” 

ALA-TATJ (variegated mountains) is the name given to the 
following ranges in Asiatic Russia: (1) Terskei, (2) Kunghei and 
(3) Trans-ili, all three linking the Tian Shan and the Alexander 
range. (1) Lies south, and (2) and (3) north of and parallel to 
Lake Issyk-Kul Average height 6,000-7,000 ft. (Mt. Talgar 
14,990 ft). Snow-line 11,000-11,700 ft. (4) Also called Talastau, 
west by south from the Alexander range. (5) Dzungarian Ala- 
tau, a range bordering the Dzungarian gate, north of the Tian- 
shan, average height 6,250 ft., max. n,ooo ft. (6) Kuznetsk- Ala- 
tau, between the upper Ob and the upper Yenisei, west of the 
Abakan mountains. 


Prior to World War II Alaska had no highway system. The 
principal highway at that time was the Richardson, linking Valdez 
with Fairbanks. War construction joined the Anchorage road 
system with the 371-mi. Richardson highway by means of the 
194-mi. Glenn highway, connected the Nabesna road with the 
Alaska International highway, and extended the 42 mi. of the 
Haines boundary road to connect with the Alaska highway in 
the Yukon Territory In 1950 Alaska had an interior highway sys- 
tem of 2,871 mi. There were in addition 356 mi. of road in the na- 
tional forests, the majority leading from southeastern Alaska 
communities. 

Constructed at the turn of the 20th century, the m-mi. White 
Pass and Yukon route extending from tidewater at Skagway to 
Whitehorse in the Yukon Territory was the first railway built in 
Alaska. Only 20 mi. of this railway, however, lie in the territory. 
The United States government authorized construction of the 
Alaska railroad in 1914. The rail lines were completed from the 
port of Seward to Fairbanks, a distance of 470 mi., in 1923 at a 
cost of $56,000,000. During the fiscal year ending June 30, 1950, 
the railroad transported 875,561 revenue tons and 104,300 pas- 
sengers. Its assets were valued at approximately $83,500,000. 

Bibliooraphy.— F or bibliography see the Monthly Catalogue of 
United States Public Documents; Library of Congress, “List of Refer- 
ences on Alaska” (1923); Katherine B. Judson, Subject Index to the 
history of the Pacific Northwest and Alaska (1913); James Wicker- 
sham, A Bibliography of Alaskan Literature (1927) ; and U.S. Geolog- 
ical Survey bibliographies. For general information: Annual Report 
of the Governor of Alaska (1910 seq.)\ National Resources Committee 
report, “Alaska, Its Resources and Development”; A. W. Greely, 
Handbook of Alaska (1925); J. P. Nichols, Alaska (1924): E. S 
Harrison, Nome and Seward Peninsula (1905): M. L. Davis Uncle 
Sam s Attic (1930); and H. W. Clark, History of Alaska (1930). 

For administration see the governor’s Annual Report , the Reports 
of the various territorial officials and G, W. Spicer, The Constitu- 
tional Status and Government of Alaska (1927). On population and 
occupations, see United States Census Bureau Information about 
Alaska (1923) ; S. C. Bone, Glimpses of Alaska (1935); Ketchikan 

abou t ^ l ska <I93S); A - H - Brooks - “ Th e Value 
of Alaska, Geographical Renew, vol. xv (1925); W. H. Dali, Alaska 
and its Resources (1870); U.S. Department of Agriculture, Experi- 
ment Stations, Reports; and various government reports on the seal 
and salmon fisheries and other industries. The native population is 
treated in the Annual Report of the U.S. National Museum (1896) 

Tlf kl Uk 7 iPP / nd R '. L - Ch Me, JAe Thlinkets of South-Eastern 
Alaska (1S96). For various scientific aspects, see C. H. Merriam 


Average height 6,000-7,000 ft. 

ALATYR, a town in Chuvash, A.S.S.R. Pop. (1935) 22,689. 
It is situated in latitude 54 0 53 * N. and longitude 46° 30' E. ? at 
the junction of the Alatyr and Sura rivers. It has a grain elevator 
and an extensive grain trade, also flour mills and starch factories. 
. ALAUNA, ALAXJNU8, the Celtic names of two rivers, etc., 
in Roman Britain. Hence the modern Allan W T ater, river Alyn, etc. 

ALAUSf, a town in the inter-Andine province of Chimborazo, 
Ecuador, on the Guayaquil-Quito railway and the proposed route 
of the Pan-American highway. The town is in the plain of Alausi 
and on the river of the same name. The chief resources of the 
area are agricultural and pastoral. Population (1942) 11,850. 

ALAVA, DON MIGUEL RICARDO DE (1770-1843), 
Spanish general and statesman, was a member of the assembly at 
Bayonne in 1808 which accepted Joseph Bonaparte as king of 
Spain, but shortly afterwards joined the national independent 
party which was fighting in alliance with the English. 

He was Spanish commissary at Wellington’s headquarters, and 
became a brigadier-general. In 18x5 he was ambassador at The 
Hague, and was present at the battle of Waterloo. He had served 
at Trafalgar on the flagship of his uncle, Admiral Alava, and was 
said to be the only man to have been present at both Trafalgar 
and Waterloo. He was a deputy to the Cortes in 1820, and in 
1822 fought in the militia to support the Cortes against the rebels. 
Alava took part in the negotiations for the restoration of Ferdi- 
nand, but was soon driven into exile. Returning to Spain after 
Ferdinand’s death, he supported Maria Christina against Don 
Carlos, and was ambassador, first to London (1834) and then to 
Paris (1835). 

He refused to take the oath to the Constitution of 1837, 3-Rd died 
in exile at Bareges, France, in 1843. 

ALAVA, one of the Basque Provinces of northern Spain. 
Pop. (1940) 112,876, area, 1,176 sq.mi.; density per sq.mi,, 96.0. 
The countship of Trevino (190 sq.mi.) in S. Alava belongs to the 
province of Burgos. Alava (Basque araiiar, country set among 
mountains) is in the west and north-west of a district of mountain 
and valley, drained by the rivers Bayas and Nervidn. The centre 
of the province is the large, fertile plain of Vitoria which con- 
tinues to the west the structural trough separating the Sierra de 
Aralar, on the north, from the Sierra de Andia, on' the south. The 
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Montes de Vitoria separate this plain from the lower plain of 
Trevino, a dried-up lake basin running east from the Ebro at 
Miranda and bounded on the south by the Sierras de Tolono and 
de Cantabria. South of these sierras lies the lowest of the three 
plains of the province, the Alavese Rioja, with a water-frontage 
on the Ebro between Haro and Logrono. 

Formerly a lordship, governed by an elective senor , Alava was 
incorporated in Castile in 1332 at the request of the electoral 
corporation of clergy and nobility, who celebrated with Alfonso 
XI. of Castile the Convention of Arriaga defining administrative 
relations between the lordship and Castile. The modern province 
is in many respects transitional between the Basque country and 
Castile. Castilian is the ordinary language except in the north. 

Rainfall is fairly regular, except in the Alavese Rioja. About 
a quarter of the soil of the province is cultivated, producing 
wheat, barley, oats and sugar beet; maize is grown on the Biz- 
cayan and Guipuzcoan border only. Agricultural methods are, for 
Spain, progressive, owing to the educative effect of sugar-beet 
cultivation, and artificial fertilizers and modern ploughs are 
in general use. The wine of the province is renowned, especially 
that of the Alavese Rioja; attacks of phylloxera have diminished 
the area devoted to viticulture, but many acres were replanted 
with American stocks. Forests of chestnut, oak and beech, con- 
trolled by the provincial authority, and rough pastures occupy 
almost half of the province. 

Livestock includes homed cattle, sheep, goats and swine. 
Goats and sheep are exported to Barcelona, cattle to the market 
of Bilbao. Irrigation is not in use except for horticulture, 
but the streams are harnessed to supply electric power and light. 
Salt, lignite and asphalt are worked. Steel, pig-iron and puddled 
iron are produced, and there are manufactures of beds, furniture, 
railway carriages, matches, paper, sweets and woollen and cotton 
goods. Bread-stuffs, colonial products and machinery are largely 
imported. In Alava the rate of illiteracy is only 16.24%; there 
are secondary schools at Vitoria, the capital (pop. 1940, 44,341), 
which is the only town of more than 3,500 inhabitants, and good 
normal schools for teachers of both sexes. 

The province was the scene of heavy fighting in the civil war 
of 1 936-39 before it finally fell to the nationalist armies of Gen. 
Francisco Franco. ( See Basque Provinces.) 

Bibliography. — M. Risco, in vol. 33 of Hispania Sagrada by H. 
Florez and others (1754—1879) ; A. A. Salazar, Catdlogo de las obras 
referentes a las provincias de Alava y Navarra (1887, bibl.) . 

ALB, a liturgical vestment of the Catholic Church. It is a 
sack-like tunic of white linen (Lat. alba> white) with narrow 
sleeves, and a hole for the head to pass through, and when se- 
cured round the waist by the girdle ( cingulum ) just clears the 
ground. Albs were originally plain, but about the 10th century 
the custom arose of ornamenting the borders and the cuffs of the 
sleeves with strips of embroidery, and this became common in the 
1 2th century. These at first encircled the whole border; but soon 
it became customary to substitute for them square patches of em- 
broidery or precious fabrics. These “parures,” “apparels” or 
“orphreys” (Lat. parurae, grammata, aurifrisia , etc.) were usually 
four in number, one being sewn on the back and another on the 
front of the vestment just above the lower hem, and one on each 
cuff. A fifth was occasionally added just below the neck opening. 
In the 1 6th century the parures began to go out of use, and 
broad bands of lace soon afterwards replaced them, as in a mag- 
nificent specimen preserved at South Kensington. Apparelled albs 
are now only in regular use at Milan (Ambrosian Rite), and, par- 
tially in certain churches in Spain; but attempts have been made, 
especially in England, to revive their use. 

The alb is worn by bishops, priests, deacons and subdeacons 
under the other eucharistic vestments at mass and at functions 
connected with it. It is sometimes also worn by clerics in minor 
orders, whose proper vestment is, however, the surplice — itself 
a modification of the alb. ( See Surplice.) The alb is supposed 
to symbolize purity, and the priest, when putting it on, prays: 
“Make me white, 0 Lord,” etc. In the middle ages the parures 
Were taken to symbolize the wounds of Christ ; and at Toledo the 
singers of the Passion on Good Friday still wear apparelled albs. 
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In England at the Reformation the alb went out . of use with 
the other “Mass vestments,” but was reintroduced in the ritual 
revival of the 19th century. It is now worn in many churches not 
only by the clergy but by acolytes and servers at the Communion. 
Where the ritual is a revival of pre-Reformation uses, these albs 
are frequently apparelled. (For the question of its legality see 
Vestments.) 

Both the alb and its name are derived from the tunica alba , the 
white tunic, which formed part of the ordinary dress of Roman 
citizens under the empire. The date of its definite adoption as a 
liturgical vestment is uncertain; at Rome — where until the 13th 
century it was known as the Imea or ca?nisia ( cf . the modern 
Italian camice for alb) — it seems to have been thus used as early 
as the 5th century. But as late as the 9th and 10th centuries the 
alba is still an everyday as well as a liturgical garment, and we find 
bishops and synods forbidding priests to sing mass in the alba 
worn by them in ordinary life. ( See Braun, p. 62.) In mediaeval 
inventories are sometimes found albae , described as red, blue or 
black; it is clear, however, from the descriptions of these vest* 
ments that in some cases they were actually tunicles, the confu- 
sion of terms arising from the similarity of shape ( see Dalmatic) ; 
in other cases the colour applied to the parures, not to the albs 
as a whole. Silk albs appear in the inventories, but only very 
exceptionally. 

The equivalent of the alb in the Eastern Churches is the 
sticharion (crTixapLov) of the Orthodox Church (Armenian, sha- 
pik; Syrian, Kutina , Coptic, stoicharion or tuniah ). It is worn 
girdled by bishops and priests in all rites, by subdeacons in the 
Greek and Coptic rites; ungirdled, by deacons and lectors in all 
the rites. It is usually white for bishops and priests; for the other 
orders all colours, except black, may be used. Its material may 
be linen, wool, cotton or silk; but silk only is the rule for deacons. 
In the Armenian and Coptic rites the vestment is often elaborately 
embroidered ; in the other rites the only ornament is a cross high 
at the back, save for bishops of the Orthodox Church, whose 
sticharia have two vertical red stripes (Torcquot. “rivers”). As in 
the West, the vestment is specially associated with the Eucharist. 
The whole subject is exhaustively treated by Father Joseph Braun 
in Die liturgische Gewandung (Freiburg im Breisgau, 1 ^07). ( See 
also bibliography to the article Vestments.) 

ALBA, town and episcopal see, province of Cuneo, Piedmont, 
Italy, 42 mi. S.E. of Turin by rail. Pop. (1936) 11,072 (to YM), 
17,308 (commune). The fine cathedral, with Gothic facade, 
was rebuilt in i486. Alba Pompeia was probably founded by 
Pompeius Strabo (consul 89 b.c.) when he constructed the road 
from Aquae Statiellae (Acqui) to Augusta Taurinorum (Turin). 
The emperor Pertinax was born here. It became an episcopal 
see dependent on Milan in the 4th century. It is the centre of 
a wine-growing district. 

ALBACETE, inland province, southeast Spain, formed in 
1833 out of the northern half of Murcia. Pop. (1940), 374,472, 
area, 5,739 sq.mi.; density per sq.mi. 65.3. A somewhat featureless 
province except for the Sierra de Alcaraz in the west, Albacete 
continues southeast of the monotonous arid steppe land of La 
Mancha. Lying in the southeastern corner of the central plateau, 
where the border of the plateau is less clearly marked by moun- 
tains than elsewhere, the province is crossed by the main routes 
from Madrid both to the Valencian plain and to the southeast. 
The drainage is almost entirely to the Mediterranean by the rivers 
Jucar and Segura, but the rainfall is low and the province con- 
tributes little to the volume of these rivers except from the west- 
ern sierras. In these sierras the snow lies for several months; 
elsewhere the climate is mild and healthy. About 55% of the 
province is cultivated land, of which cereals— wheat, barley, oats, 
rye and maize in order of importance occupy nearly half. Alba- 
cete is a stock-raising province, but the acreage devoted to wheat 
shows a steady rise, with much breaking-up of natural pastures 
and a corresponding decline in livestock. Of these, sheep, belong- 
ing to the large Manchigan breed with its all-round production, 
are the most important; sheep and wool are exported to Barcelona 
and Valencia, and cheeses to all parts of Spain. 

The vine has suffered much from the repeated attacks of phy!- 
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loxera, and replacement with local stocks has been unsuccess u , 
olives are cultivated; the peaches of the Gabriel and Jucar val- 
leys supply canning factories in Valencia. Saffron and esparto 
(wild) are exported, and employ much labour. There are impor- 
tant nine forests. Manufactures are almost confined to the spinning 
of hemp and the making of coarse cloth, porcelain, earthenware 
and cutlery. Brandy is distilled, and there is some trade in 
wood. Albacete, the capital (pop. 1940, 50,567), and the other 
important towns, Almansa and Hellin, are described separately. 
The railroad from Madrid to Albacete passes southwest to Chin- 
chilla where it bifurcates, one line going to Murcia and the 
other' to Alicante. A large part of the province is accessible 
only by road. In respect of elementary education, Albacete is 
one of the most backward provinces. Albacete remained m loyalist 
hands until the end of the civil war of 1936-39* 

ALBACETE, capital of a Spanish province, is in a fertile 
plain where the Balazote unites with the canal of Maria Cristina, 
which flows into the Jucar, 16 mi. to the north. Pop. (1940) 
50,567 (mum, 64,222). Albacete comprises the picturesque old up- 
per and lower town mostly erected after the city became a pro- 
vincial capital in 1833* Chiefly a market-town for saffron and 
other agricultural produce and for live-stock, it also manufactures 
matches. Albacete formerly had an extensive trade in cutlery, 
from which it was named the Sheffield of Spain, and its daggers 
are still held in high repute by Spaniards. 

ALBACORE, a large West Indian fish allied to the tunny 
(q.v.). The name is also applied to an allied species in the Pacific. 

ALBA FUCENS (mod. Albe), an ancient Italian town on 
a lofty site (3,347ft.) at the foot of Monte Velino, 4m. N. of 
Avezzano. Originally a town of the Aequi, on the frontier of 
the Marsi, it was occupied by a Roman colony and its fortifica- 
tions ( c . 300 b.c.) persist. It lay on a hill just to the north of 
the Via Valeria, which was probably prolonged beyond Tibur at 
this very period. Later it became a regular place of detention 
for important State prisoners, such as Syphax of Numidia, Perseus 
of Macedonia, Bituitus, king of the Arvemi. Its strong position 
made it important in the civil wars. The external walls, a 
circuit of about 2m., are of polygonal masonry; carefully jointed, 
with faces smoothed. The gates as a rule come at the end of a 
long, straight stretch of wall, and are placed so as to expose the 
right side of an attacking force. On the north there is, for a 
length of about 150yds., a triple line of defenses of later date, 
possibly added by the Roman colonists, inasmuch as both the 
city wall proper and the double wail thrown out in front of it 
are partly constructed of concrete and faced with finer polygonal 
masonry. 

Bibliography.— C. Promis, L’Antichita di Alba Fucense (1836) ; 
R. Gardner in Papers of the British School at Rome X. (1927). 

ALBA IULIA, a town of Transylvania, Rumania (Ger. 
Karlshurg , Hung. Gyula-Fehervdr), situated on the Mures, 73m. 


not in the territory ceded by Rumania to Hungary at the award 
of Vienna Aug. <so. 1040, during World War II. 

AL-BALADHURI (Ahmad ibn Yahya) (d. 892), native of 
Baghdad; one of the earliest Arab historians and the best 
authority for the period of the formation of the Arab empire. 
His chief work, Futuh al-Buldan, gives an account of the conquest 
of Arabia, Syria, Mesopotamia, Armenia, Egypt and north Africa, 
Spain the Mediterranean islands, Nubia, Persia, and Media. It 
has been translated into English by P. K. Hitti under the title 
The Origins of the Islamic State in the Studies in History, 
Economics and Public Law series of Columbia university (1916). 
A second work, Ansdb al-Ashrdf (Lineage of Nobles), was edited 
by Fltigel (Leipzig 1835). 

ALBA LONGA, an ancient city m Latium, on the western 
edge of the Albanus Lacus, about 12m. S.E. of Rome. Ascanius 
is the traditional founder and said to be the oldest of Latin cities, 
destroyed by its daughter city of Rome, under Tuflus Hostilius, 
to which passed the hegemony of the Latin league. It has by many 
topographers been placed between the Albanus Mons and the 
Albanus Lacus, according to the indications of . Dionysius, at the 
monastery of Palazzolo; but the position is quite unsuitable and 
does not answer to Livy’s description, ab situ porrectae in dor so 
urbis Alba longa apellata (it was called Alba 1 Longa because it 
stretched along a narrow ridge) ; and its site is probably on the 
west side of the lake, where the modern Castel Gandolfo stands. 
Confirmation of this may be found in Cicero’s description ( Pro 
Milone, 85) of the destruction of the shrines and sacred groves 
of Alba by the construction of Clodius’s villa, in the local appli- 
cation of the adjective Albanus , and in the position of Castel Gan- 
dolfo itself. Only the necropolis remains are preserved; the ear- 
liest tombs are Villanovan (about 1100 b.c.). Later ones are 7th 
and 6th centuries b.c. None was found, as has been alleged, buried 
by a subsequent eruption of the Alban volcano. The name Al- 
banum, from about 150 b.c. till the time of Constantine, meant a 
villa in the Alban territory. The emperors formed a single estate 
out of a considerable part of this district, including apparently 
the whole of the lake, and Domitian was especially fond of it. 
The imperial villa occupied the site of the present Villa Barberini 
at Castel Gandolfo, and considerable remains still exist. To the 
south a camp, with baths, an amphitheatre, a large water reservoir, 
etc., was constructed for the Second Parthian legion, as his body- 
guard, by Septimius Severus. The camp was given up in the time 
of Constantine, when the Civitas Albanensis arose. 

The lapis Albanus is a green grey volcanic stone with black and 
white grains in it (hence the modern name, peperino), much used 
for building material in Rome and its neighbourhood. 

For detailed accounts see T. Ashby, Jour. Phil, xxvii. 37 (1901) ; 
G. Lugli, Ball. Comm. (1917-20) and Ausonia, ix. 211; x. 210. 
Maclver, Villanovans and Early Etruscans (Oxford, 1924) ; Italy in 
the Iron Age (Oxford, 1927).' 


S. of Cluj by rail. Pop. (1930) 12,457. Alba Iulia, which consists 
of an upper town or citadel, and a lower town, is the seat of a 
Roman Catholic bishop and has a fine cathedral in nth century 
Romanesque, rebuilt in 1443 by John Hunyady in Gothic style. 
It contains among other tombs that of John Hunyady. Near the 
cathedral are the episcopal palace and the Batthyaneum, founded 
by Bishop Count Batthyany in 1794, containing a valuable library 
with many incunabula and old manuscripts, amongst which is one 
of the Nibehmgenlied, an observatory, a collection of antiquities 
and of minerals. The citadel was built in 1716-35 by the emperor 
Charles VI. Alba Iulia occupies the site of the Roman colony 
Apulum, and many Roman relics are in the museum. The 
bishopric was founded in the nth century by King Ladislaus I. 
(1078-95), In the 16th century the town became the residence 
of the independent Transylvanian princes. From this period dates 
the castle and also the buildings of the university, founded by 
Gabriel Bethlen and now used as barracks. Alba Iulia with Cluj 
was the traditional centre of the Rumanian national movement in 
Transylvania; it was here that Michael the Brave proclaimed 
himself prince of Transylvania, Walachia and Moldavia; here the 
union of Transylvania with Rumania was proclaimed in 1918 and 
King Ferdinand of Rumania was crowned in 1922. Alba Iulia was 


ALBAN, SAINT, the first martyr of Britain, is said to have 
been born at Verulamium (St. Albans, Hertfordshire) and to have 
served for seven years in Rome in the army. On his return to 
Britain he is said by Gildas to have been put to death as a Chris- 
tian during the persecution of Diocletian ( c . 286-303), according 
to Bede, at St. Albans. As there is no certainty that the persecu- 
tion of Diocletian extended to Britain it is possible that his martyr- 
dom should be ascribed to that under Decius (250-251) or that of 
Valerian (259-260). A church was built on the place of his mar- 
tyrdom, c. 793. A monastery was subsequently added, and around 
it the present town of St. Albans gradually grew up. Pope Adrian 
IV., who was bom in the neighbourhood, conferred on the abbot of 
St. Alban’s precedence over his fellow abbots, a right hitherto 
attached to the abbey of Glastonbury. St. Alban is commemo- 
rated in Catholic martyrology on June 22 and in the Church of 
England on June 17. 

See U. Chevalier, Repertoire des sources historiques (1905), i. 95; 
D. Hardy, Descriptive Catalogue (1862), I, i. 3-34, ii. 688. 

ALBANI, DAME EMMA, nSe Lajeunesse (1852-1930),, 
celebrated Canadian singer, who was, born in Chambly, Quebec, 

1 Whether Alba means “white” is very doubtful: it is more probably 
derived from the root Alp. 
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on Nov. I, 1852. She made her first public appearance in Mont- 
real,. at the age of seven, and after studying at Milan with Lam- 
perti (having meanwhile adopted for stage purposes the name 
of Albani, after that of an extinct Italian family) she made her 
debut at Messina in Bellini’s La Somiambula, achieving an im- 
mediate success, which was repeated when two years later, on 
April 2, 1872, she made her first appearance at Covent Garden in 
the same opera. Thenceforward for a long period she enjoyed the 
widest fame and popularity, being not less esteemed as a woman 
than admired for her art. She married in 1S7S Ernest Gye, who 
died in 1925, and in the same year she was accorded the D.B.E. 
She died in London on April 3, 1930. 

See her Forty Years of Song (1911). 

ALBANI or ALBANO, FRANCESCO (1578-1660), 
Italian painter, was born at Bologna. His first master was Denis 
Calvert, with whom Guido Reni was at the same time a pupil. 
He was soon left by Calvert entirely to the care of Guido whom 
he followed to the school of the Caracci. Albani opened an 
academy in Rome, where he resided for many years. Here he 
painted, after the designs of Annibal Caracci, the whole of the 
frescoes in the chapel of San Diego in the church of San Giacomo 
degli Spagnuoh. His best frescoes are those on mythological 
subjects, of which there is a larger number in the Verospi, now 
Torlonia palace. A number of his works are at Bologna, and 
others at Florence, the Louvre, Dresden and Leningrad. 

ALBANIA, called in its indigenous language Shqipenija or 
Shqiperia (“Eagles’ country”), is a state situated on the western 
coast of the Balkan peninsula, comprising the former Turkish 
province of Scutari with parts of the province of Janina and of the 
vilayets of Kosovo and Monastir and having an area of 10,629 
sq.mi. and a population estimated at 1,200,000 in 1951. It is 
bounded on the west by the Adriatic sea, on the north and on the 
east by Yugoslavia, on the southeast by Greece and on the south- 
west by the Ionian sea. It became a People’s republic after World 
War II. 

The Country, — The Albanian lands lie athwart the mountain 
chain of the Dinaric Alps, but there, as contrasted with Dalmatia 
to the north and Greece to the south, these stand back from the 
sea, from which they are separated by a marshy *and malarial low- 
land, crossed by several important rivers. The actual coast is 
generally low, and the shore waters are rendered turbid by the 
silt carried down by the rivers, thus contrasting markedly with the 
clear blue tint oh the limestone country further north. Equally 
marked is the general absence of the coastal settlements so char- 
acteristic of most parts of the Mediterranean. Southward, in the 
region near the. port of Valona, the coastal lowland disappears, 
and limestone hills again approach the water’s edge. In this, the 
region anciently called Epirus, the Greek mode of life becomes 
visible, though Greek penetration was always limited. The Al- 
banians have been and still are mainly mountain folk, occupying 
the hilly interior rather than the coastal lowland. The continuity 
of the mountain belt gives them a certain cultural unity, while at 
the same time the fact that it is broken up into a series of small 
natural regions, more or less isolated from each other, made the 
growth of a national spirit a slow process. The country has thus 
three essential features which go far to explain the history and 
characteristics of its people : because of the littoral plains it marks 
a definite break in the otherwise mountainous west coast of the 
peninsula; its elevated hinterland forms a natural refuge between 
the seaway to the west and the north-to-south land routes of the 
interior of the peninsula; within the mountain belt lie valleys and 
basins of considerable productivity, capable of supporting fairly 
dense populations. The aloofness both of the land as a whole and 
of its centres of settlement led to Albania’s being one of the least 
known parts of Europe, and within the country the primitive and 
the modern jostle one another. Thus there are regularly scheduled 
air routes, wireless stations and a considerable number of roads 
suitable for motor traffic ; but at the same time the simple wooden 
plow^ which scarcely does more than scratch the ground, is of 
archaic type. The language of the country is practically unknown 
beyond its own borders. 
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Structure and Relief. — If Albania be first conceived as con- 
sisting of a marginal lowland, crossed by powerful perennial 
streams, and a complex mountainous hinterland enclosing small 
fertile basins, the details of the picture may be filled in as follows. 
To the north the Albanian Alps, built largely of massive lime- 
stones, form the outstanding feature. They have a general west- 
to-east direction, roughly parallel to the course of the lower Drin, 
below the junction of the two streams of the Black and White 
Drin. The Black Drin is the effluent of Lake Ochrida (Ohrid), 
and flows northward, draining a large part of eastern Albania, while 
the White Drin enters the country from Yugoslavia, flowing in 
a southerly direction. Belov/ the confluence the river swings 
round at a sharp angle to cut through wild mountainous country, 
in a series of inaccessible gorges, on its way to the Adriatic. It 
receives a number of swift tributaries from the Albanian Alps, 
these also flowing in deep, steep-sided gorges, for the southern 
slopes of the mountains are remarkably abrupt and rocky. The 
result is that the actual valley of the lower Drin is not, as one 
might suppose, a line of access to the interior, the only practicable 
route from the coast to the confluence of the two headstreams 
running well south of the river in the hilly Mirdita region. No 
bridge crosses the Drin in its gorge section, and as it is too deep 
to be forded, the inhabitants usually cross it by swimming, sup- 
ported by inflated skins. 

The Albanian Alps rise to heights of 6,500-8,500 ft. above sea 
level, and to the northwest, where limestones predominate, they 
are practically a continuation of the high karst of Montenegro. 
To the northeast, however, other rocks, particularly Palaeozoic 
schists, appear and the scenery is of a different type. The steep 
lower slopes are thickly wooded, for the region has one of the 
highest mean annual rainfalls in Europe. At the higher levels, 
however, where considerable plateau tracts occur, there are wide 
summer pastures. Though in the strict sense there is no permanent 
snow, patches linger throughout the summer, and a very slight 
change in the climate would give the chain a snowcap. It was 
heavily glaciated during the Ice Age, and the effects of ice 
erosion have been to accentuate its inaccessibility and high relief. 
Except on their margins the mountains are virtually devoid of 
permanent habitations, and thus at first sight they would appear 
to form an admirable boundary zone. But, as has been noted by 
travellers, parts of the higher levels swarm with herdsmen, and 
their flocks during the summer season, and these mountain pas- 
tures are an economic necessity to the inhabitants .of the lower 
grounds. . Great difficulties have consequently arisen in demarcat- 
ing frontiers, for the line of the water parting, so often chosen 
as a basis, may separate a group from its pastures and thus inflict 
great hardship. In limestone regions, also, the water parting may 
be very difficult to trace. 

Westward the Albanian Alps cease abruptly about 30 mi. from 
the Adriatic coast, giving place to quite a different type of country. 
Though much of it lies below 600 ft., it is not a uniform plain, and 
there is a belt of hills between Lake Scutari (Shkoder) and the 
sea. The structure is, however, perfectly clear and simple. Low 
limestone hills indicate that the coastal chains of Dalmatia are con- 
tinued there, but two separate facts introduce a new note. The 
first is that depression has taken place on a much greater scale 1 
than farther north, and the second is that extensive silting has 
occurred, so that the sunken hill-ridges are largely submerged 
beneath a mantle of recent deposits. Lake Scutari itself repre- 
sents an area of depression in which the filling has been incom- 
plete. The Drin, on emerging from its gorge, swollen, by the 
water from the Albanian Alps, has great difficulty in finding its 
way through the maze of its own deposits and those of its tributary 
the Kiri. Up to 185S it turned southward past Alessio (Lesh) 
and discharged its waters by a swampy, wooded delta just south 
of the port called by the Italians San Giovanni de Medua 
^7 * 1 ? ' e Albanians Shen Gjini. In 1858, during a period of 
high flood, it broke through to the Bojana (Buene), the effluent 
of Lake Scutari, and most of its water now follows this course 
the older one carrying but a small part. This caused a rise in the 
level of Lake Scutari, with a flooding of parts of its margins 
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and also obstructed the channel of the Bojana, formerly navigable, 
by the silt thus poured into it. As in all such changes of river 
course, deserted channels and pools were left to become breeding 
places of mosquitoes and thus form foci of malaria. 

South of this frontier zone of coastal lowland and inland 
mountain belt the conditions are much more complicated, both 
in regard to geological structure and relief. The mere fact that 
the Drin, after a lengthy course as the Black Drin in the interior, 
should cut its way through the mountains in a gorge more than 

3.000 ft. deep and more than 30 mi. long is enough to suggest that 
there have been earth movements on a considerable scale. As 
far as geographical effects are concerned, however, the matter 
may be simply put. The course of the lower Drin marks a 
change in the direction of the mountain folds, associated with 
changes in their characters. The outer or coastal folds have 
sunk, and at the same time rocks from the west have been thrust 
over them. The inner folds have been elevated, and as a result 
their surface rocks, including Tertiary sandstones and Cretaceous 
limestones, have been for the most part worn off, exposing the 
deeper beds, mainly serpentines, below. These serpentines give 
rise to rounded land-forms, far less repellent than massive lime- 
stones, even though the elevation is considerable, a number of 
crests rising more than 6,500 ft. with a maximum of nearly 

9.000 ft. The region has also been cut up by river action so that it 
is by no means uniformly high, but encloses small plains whose 
floors in some cases sink to only about 650 ft. above sea level. 

South of the Semeni river the low ridges rise to greater heights 
and the limestones reappear beneath the sandstones. Still further 
south, beyond the Viosa river, the elevation increases to more than 

6.000 ft., the limestones are fully developed, the sandstone cover- 
ing disappears from the crests, though it remains in the interven- 
ing furrows, and the lowland gives place to the mountainous 
Epirus region, continued beyond the frontier into Greece. The 
vegetation undergoes a corresponding change, woods tend to dis- 
appear, and the summits are clothed with scanty herbage, again 
forming summer pasturages. This type of country is continued 
southward into Greece, and frontier lines are difficult to draw, for 
the whole tract is the natural home of wandering shepherds. No 
notable difference of elevation separates this littoral Epirus area 
from the mountain zone of interior Albania, but it is still possible 
to distinguish between the two because of the great simplicity of 
structure of the western folds. 

From the western shores of Lake Ochrida toward the lower 
Drin there extends northward a mountain belt consisting of a 
series of blocks separated by mountain passes. This forms a 
central backbone repelling settlement to its margins. It is highest 
to the south, where also it forms a single chain, and becomes 
lower toward the north, where it tends to consist of rows of hills 
rather than of a single ridge. Finally it merges into the complex 
hilly country of the Mirdita, south of the lower Drin, where 
settlement becomes possible on the flanks of the hills as well as 
in the intervening valleys. Except in the extreme south, most 
of this central hill belt is heavily wooded, especially with beech. 
Above the tree limit occur the usual high pastures. 

At either side of this chain lie long furrows, each consisting 
of a succession oi basins and gorges and forming one of the most 
characteristic features of the country. The eastern furrow is 
traveled by the Black Drin and is bounded by another .mountain 
belt on its eastern side. It might be supposed, therefore, that 
this mountain belt would mrm the eastern frontier of Albania 
with Yugoslavia. But this is only the case to a limited extent, for 
south of Dibra (Debar), on the Black Drin, the Yugoslav frontier 
is pushed westward and includes that town, a part of the river 
and the greater parfc^ of Lake Ochrida. This is but another 
illustration of the difficulty of drawing satisfactory frontiers in 
the Balkan peninsula. The difficulty here depends on the peculiar 
topography which is itself a result of recent earth movements. 
It is a characteristic feature of Macedonia that large depressed 
basins occur which, even when they are strung along the same 
river system, are separated physically from one another by 
mountain sills, cut through by the river in gorges. Because 
oi these sills it happens frequently that basins belonging to 


separate river systems are in closer touch with one another than 
those linked by a single river. The Black Drin shows very 
markedly this feature of successive basins and gorges, the basins 
being largest to the south and smaller toward the north. The 
largest is that which is mainly submerged beneath the waters of 
Lake Ochrida. It is a general rule in Albania that, as compared 
with Macedonia, the basins are small and thus only moderately 
productive and not capable of supporting a dense population. 
At the same time the intervening gorges tend to be longer and 
more forbidding, and the possibility of linking effectively succes- 
sive series of basins by transverse routes is much less notable. 
These differences have had a cumulative effect on the inhabitants 
of the two areas, and the present frontier, which assigns the greater 
part of the larger southern basins to Yugoslavia (the power which 
holds the adjacent section of Macedonia there) and the smaller, 
more northerly ones to Albania, is drawn mainly on an ethnic 
basis, racial distribution there being a reflection of the topography. 

Some of the basins on the course of the Black Drin may be 
noted. The largest, as just stated, is occupied by Lake Ochrida, 
of which only the southwestern corner falls in Albania. There 
lies the settlement of Pogradets. Still further south there lies a 
large basin containing the town of Koritsa (Korge), but this is best 
considered with the western furrow rather than with that of the 
Black Drin. On emerging from the lake that river passes through 
a heavily wooded gorge to emerge at the basin of Dibra. Though 
most of this basin lies in Yugoslavia, its Albanian side is also 
capable of settlement. A low ridge separates this basin from 
that of Peshkopije (Peshkopi), farther north, and the alternation 
of basin and sill is continued to and even beyond the confluence 
of the Black and White Drin. In each basin there tends to be a 
market centre, but the point of importance is that the floor ot the 
whole basin is capable of yielding cereals, especially maize and 
wheat, so that each forms a centre of settlement more or less 
isolated from its neighbours and necessarily self-sufficing. 

To the west of the central mountain belt lies the second furrow, 
differing in several respects from that of the Drin. Though 
bounded on the west by the hill belt which forms the inner margin 
of the coastal lowland, it lacks, the continuity given to its easterly 
counterpart by the Black Drin. A belt of highland forming the 
water parting between the upper Mali and a right-bank tributary 
of the Shkumbi divides it into a northern and a southern section, 
d-ained respectively by the upper Mati and the upper Shkumbi. 
North and south of this wooded and impassable highland passes 
permit communication with the Black Drin furrow, downstream 
from Dibra on the one hand and in the Lake Ochrida area on 
the other. The latter line is particularly important as it was fol- 
lowed by the Roman Via Egnatia, which passed from Durazzo 
(Durres) to Elbasan (placed where the Shkumbi emerges from the 
hill country) and then by way of the basin traversed by that river 
to the shores of Lake Ochrida, which was rounded to the north. 
The existence of this route shows that the Shkumbi furrow is much 
less isolated than parts of the Drin furrow. 

The headstream of the Shkumbi approaches very closely the 
valley of the Devoli, one of the two feeders of the Semeni river. 
The Devoli drains the basin of Koritsa, to the south of Lake 
Ochrida, and may be said to mark the region of convergence 
of the two furrows, the eastern and the western. Koritsa is a fairly 
important route centre, being connected southward through 
Albanian Epirus with Janina in Greek Epirus, eastward with 
Kastoria in Greek Macedonia, and westward by the Devoli valley 
with the coastal lowland as with Durazzo via Elbasan and with 
Valona (Vlone). To the southwest of the Koritsa basin lies the 
smaller one of Kolonja, traversed by the Liumi Beratit'(Usum), 
the other feeder of the Semeni. 

Climate and Natural Vegetation.— The coastal lowland, to- 
gether with the littoral part of the Epirus region, has the typical 
Mediterranean climate, with summer drought accentuated by high 
summer temperatures. But this type has a limited distribution. 
Even in the Epirus region the elevation brings changes, diminish- 
ing the heat of summer and slightly increasing its rainfall The 
southern part of inner Albania, at least in the basins, shows the 
modified Mediterranean or Macedonian type. The summers are 
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hot, apparently even hotter than in the lowland, but winter frosts 
occur. 

The natural vegetation reflects these climatic conditions. Near 
the coast the characteristic Mediterranean scrub or maquis occurs, 
though this has been largely cleared. It had always a somewhat 
limited distribution, and the most widely distributed plant asso- 
ciation in the south is oak wood, or rather oak scrub-forest. The 
oaks are of the evergreen, drought-resisting type and are not only 
valuable as sources of fuel but also important in the low grounds 
as furnishing in their leaves and shoots supplementary winter 
fodder. Even cattle and horses eat oak leaves in Albania. To 
the north, with the heavier rainfall, the oak woods give place to 
luxuriant mixed forest, with beech as a predominant element, 
mingled with pines and firs. (M. I. N.; X.) 

History. — After the division of the Roman empire, northern 
and southern Albania became the Byzantine provinces of Dyrra- 
chium and NicopoMs. Overrun by the Goths in the 4th and 5th 
centuries, they were reconquered by Justinian in 535. In 640 
northern Albania was invaded by the Serbs. The Bulgarians con- 
quered southern Albania in 861, defeated the Serbs (893-927) 
and established themselves (976-1014) in the greater part of the 
Balkan peninsula ; but in 1014 the emperor Basil II reconquered 
southern Albania, which remained under Byzantine rule until 1204, 
when Michael Comnenus, of the imperial family, founded the in- 
dependent despotate of Epirus, which included southern Albania, 
Acarnania and Aetolia. In 1318 the despotate passed to the 
princes of the house of Orsini, who ruled it until 1358. Meanwhile 
the Sicilian kings acquired and held central Albania (1271-1368). 
In 1180 the Serbs had reinstalled themselves in the provinces of 
Scutari and Prizren, and Stephen Dushan (1331-58) included all 
Albania in his ephemeral empire. Large numbers of Albanians 
under Jin Bua Spata and Peter Liosha emigrated southward before 
Dushan’s hordes, took Janina and Arta and penetrated as far as 
Acarnania and Aetolia (1358), while colonies were established in 
the Morea, Attica and Boeotia. 

After the death of Dushan, Albania fell under the rule of native 
chieftains; but a Norman knight named Balsha, who had served 
under Dushan, established a dynasty at Scutari (1366) and in- 
duced the chieftains to co-operate under his leadership against the 
Serbs and Bulgarians. The power of the Balshas was, however, 
short-lived. At the close of the 14th century the Venetians estab- 
lished themselves at Durazzo, Scutari and Antivari, and in 1421 
the dynasty came to an end. 

Turkish Rule. — -The advance of the Turks, who captured 
Janina in 1431, reunited the Albanian chieftains (1444-66) under 
the immortal George Kastriota of Kroia ( see Skanderbeg) and 
thereafter under the Venetians. But Kroia surrendered in 1478, 
Scutari in 1479, Durazzo in 1502 and Antivari and Dulcigno, the 
last Venetian possessions in Albania, in 1571. Many Albanians 
fled with their Venetian allies to Dalmatia and Italy. Although 
more than half the Albanian race abandoned Christianity — in the 
lowlands that it might enjoy equality with the Turks and in the 
northeastern highlands that it might obtain their support against 
its hereditary foes, the Slavs— -Ottoman sovereignty was never ef- 
fectively established, and against it the Albanians intermittently 
revolted. In about 1760 Mehmed Bushati, pasha of Scutari, 
rallied the northern clansmen and threw off Turkish suzerainty. 
His son, Mahmud the Black, routed three Turkish armies, but with 
the defeat of his grandson Mustafa in 1831 the power of the Bush- 
ati was broken. Meanwhile, in southern Albania, the able Ali 
Pasha of Tepelen ( see Ali, known as Ali Pasha) , by a combina- 
tion of cunning and brutality, established a virtually independent 
state with Janina as its capital and paaintained direct relations with 
foreign powers, but was overthrown by a Turkish army in 1822. 

The revival of nationalism in Greece, Bulgaria and Serbia, cou- 
pled with the decline of the Turkish empire, induced the Albanians 
to seek autonomy within the empire while availing themselves of 
its protection until they were prepared for independence. In 1879 
the Porte sought to turn Albanian nationalism to its advantage by 
encouraging the formation of the Albanian league, which opposed 
with some success the cession of Albanian territory, as provided 
for by the treaty of Berlin, to Montenegro and Greece. Once the 


league had fulfilled its purpose the Porte suppressed it, although 
not without much bloodshed. Then in 1908 the Albanians 
threw in their lot with the Young Turks — whose success was due 
largely to their support — -in the hope that in consequence they 
would obtain autonomy, but the new regime proved worse than 
the old, and the Albanians rose in revolt against ottomanization. 
Throughout 1910-11 they struggled unsuccessful^, but in 1912 a 
general rising was successful: the vilayet of Kosovo was liberated, 
Monastir threatened, and in August the Turks were obliged to 
grant autonomy to Albania, which was to include the vilayets of 
Scutari, Kosovo, Janina and Monastir. But the Balkan states had 
envisaged the partition of Albania between them and hastened to 
precipitate war with Turkey. The Albanians, who wished neither 
to be classed as Turks and share their fate nor to facilitate the 
overthrow of their protectors and were without any central ad- 
ministration to guide them, remained neutral except at Janina 
and Scutari, which were vital to their national existence. On 
Nov. 28, 1912, Ismail Kemai Vlora, diplomatically supported by 
Austria-Hungary and Italy, proclaimed Albanian independence at 
Valona but Russia and France supported the Balkan allies, and a 
general European war was perhaps only averted by British arbitra- 
tion. The solution of the problem was entrusted to the Confer- 
ence of Ambassadors in London, which acknowledged the principle 
of Albanian autonomy on Dec. 20, 1912, and declared Albania an 
independent sovereign state on July 29, 1913. But the new state’s 
boundaries included less than half the Albanian race. 

World War I. — Prince William of Wied, selected by the powers 
to rule Albania as mbret (king), landed at Durazzo on March 7, 
1914 ; but the machinations and the intrigues of various neighbour- 
ing states rendered his position untenable. Unable to extend his 
authority into the interior, he left Albania on Sept. 3, although he 
did not abdicate. Meanwhile, to resist the incorporation of south- 
ern Albania in the new state, Greece had instigated during Feb- 
ruary the constitution of a “Provisional Government of Autono- 
mous Epirus” supported by Greeks masquerading as insurgents. 
The international situation prevented the powers from interfer- 
ing, and anarchy continued until Greece was authorized officially 
to reoccupy southern Albania in the autumn. Italian troops oc- 
cupied Valona in Dec. 1914, and in 1916 the whole of southern 
Albania, except the Koritsa (Korge) region, which was occupied 
from Salonika by the French, who established an autonomous ad- 
ministration. Early in 1915, the Serbs and Montenegrins occupied 
northern and central Albania after severe fighting, but after their 
defeat by the Austro-Bulgarian armies these regions Were occupied 
by the latter in 1916. Albania had no central government, al- 
though Essad Pasha posed as its president, and local policies were 
pursued. On June 3, 1917, Gen. Giacinto Ferrero proclaimed the 
independence of the whole of Albania under Italian protection, 
repudiating those clauses of the pact of London (1915) which pro- 
vided for its partition. After the armistice the Italians occupied 
most of the country, the French remained at Koritsa until June 
1920, the Yugoslavs occupied northeastern Albania and an inter- 
allied administration governed at Scutari until Feb. 1920. In Dec. 
1918 a national assembly at Durazzo elected a provisional govern- 
ment and a delegation to the peace conference. But early in 1920 
the Albanians, becoming apprehensive of the intentions of the oc- 
cupying forces, held a congress at Lushnja, appointed a council 
of regency (representing Roman Catholics, Greek Orthodox, Sunni 
Moslems and Bektashis), chose Tirana as their capital and elected 
a more energetic government. The Italians were driven into Valona 
in June and withdrew from the country in August. The Yugoslavs 
were now asked to withdraw too but were reluctant to do so. 
Desultory skirmishing in the northern mountains culminated, in 
Nov. 1921, in a sudden Yugoslav attack designed to confront 
Europe with an accomplished fact, but this invasion was stopped 
by the intervention of the British government which convened a 
meeting of the council of the League of Nations (of which Albania 
had become a member on Dec. 17, 1920). On Nov. 9, 1921, the 
Conference of Ambassadors confirmed the Albanian frontiers of 
1913, at the same time proclaiming that its integrity was necessary 
for the strategic security of Italy; but tension between Albania 
and its neighbours continued until minor rectifications of the 
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frontier were completed in 1926. 

Ahmed Zogu, Zog L — Ahmed Zogu, who had become minister 
of the interior in Albania’s sixth postwar cabinet in Dec. 1921 and 
had added much to his reputation by his suppression of a revolt m 
the following March, became prime minister in Dec. 1922. Some 
administrative progress was made with the help of foreign advisers, 
but Albania sorely needed foreign financial help to develop its 
modest resources. Zogu’s cautious policy of reform was too slow 
for progressive but politically immature elements, too conciliatory 
for the irredentists, too national for the mountain tribesmen. His 
resignation in Feb. 1924 did not satisfy his opponents, and wide- 
spread revolt during June drove him and his colleagues into 
Yugoslavia. Mgr. Fan Noli’s government, which then took office, 
accomplished little, and Zogu was able, with Yugoslav assistance, 
to organize a well-equipped force with which he crossed the fron- 
tier in December and expelled Noli. 

On Jan. 22, 1925, a national assembly voted the proclamation 
of a republic, and on Feb. 1, Zogu was elected president, the 
regency being abolished. By a generous attitude toward political 
opponents, Zogu consolidated his position, at the same time mak- 
ing it clear that, although grateful for Yugoslav support, he did 
not intend to become Yugoslavia’s vassal. During Sept. 1923 
negotiations with Italy for a loan were concluded and a national 
bank established, an Italian financial group being the principal 
shareholder. Relations with Greece, strained over the Graeco- 
Turkish exchange of populations, in which Greece sought to in- 
clude the Moslem Albanians of Epirus, were improved through 
the mediation of the League; and a conciliatory policy toward 
Yugoslavia improved relations with that country, although pro- 
posals for the conclusion of a pact of friendship and security were 
received unfavourably in Belgrade. Zogu, although anxious to 
consolidate his position by obtaining support from a neighbouring 
power without sacrificing independence and although doubtful of 
the competence of the League— which had failed in his predeces- 
sor’s case — to prevent his overthrow by bands from across the 
border, hesitated to turn to Italy, which had acquired already a 
commercial foothold in the country. But an insurrection in north- 
ern Albania in Nov. 1926, perhaps externally inspired, forced his 
hand. By the pact of Tirana, concluded on Nov. 27, Italy and 
Albania recognized that any disturbance directed against the estab- 
lished situation of Albania was opposed to their reciprocal political 
interest and, to safeguard it, undertook to give their mutual sup- 
port and cordial collaboration. 

The pact of Tirana, registered with the League of Nations in 
Feb. 1927, was followed by the conclusion, on Nov. 22, of a treaty 
of defensive alliance. Then on Sept. 1, 1928, Zogu was proclaimed 
Zog I (q.v.) king of the Albanians, while a constitution provided 
for a council of ministers (appointed by the king) and an elected 
chamber of deputies. Complete religious freedom, existing in 
practice, was reaffirmed. 

Under King Zog, Albania made substantial progress in the edu- 
cational and economic fields: schools and banks were opened, roads 
built, a broadcasting station established, the administration im- 
proved and the gendarmerie reorganized by an unofficial British 
mission under Col. W. F. Stirling and (afterward) Gen. Sir 
J. Percy. In the meantime Italy, under cover of its treaties with 
Albania, sought by all means to extend its control, pouring in ad- 
visers and technicians and a large military mission to train the 
army. Opposition by Albanian patriots led to the withdrawal of 
the Italian advisers in 1934, but the breach was patched up by a 
series of agreements in 1936. 

Italian Occupation and World War II. — Italy had repeat- 
edly proclaimed its respect for Albania’s sovereignty and integrity, 
but the Italian general staff looked upon it as a bridgehead for the 
invasion of the Balkans. On April 7, 1939, Italian troops made 
a surprise landing in strength and quickly overcame Albanian 
resistance. The king fled abroad with his family, and an “Albanian 
National assembly” offered the crown to King Victor Emmanuel 
III of Italy, who accepted. The Italians built up their strength in 
Albania and, on Oct. 28, 1940, began their invasion of Greece. 
They were driven back by the Greeks, who occupied most of 
southern Albania, but in April 1941 Greece and Yugoslavia were 


overrun by the Germans, who in their turn occupied Albania 
(see World War II). Then a native guerrilla movement under 
Communist direction came into being and, with the aid of small 
British detachments (landed in 1944) drove the axis forces from 
a large part of the country — simultaneously liquidating its anti- 
Communist opponents. Col Gen. Enver Hoxha, commander m 
chief of the “Albanian Army of National Liberation,” became 
prime minister with the ambitious Lieut. Gen. Kogi Xoxe as his 
ruthless minister of interior. It followed that Hoxha’s “Demo- 
cratic Front” won 9 5% of the votes in uncontested elections for a 
constituent assembly, which proclaimed a republic on Jan. 11, 
1946. 

Communism.-— The dictatorship of Hoxha and Xoxe imposed 
upon Albania all the trappings and tyrannies of a Communist state 
subservient to the U.S.S.R. An affiance with Communist Yugo- 
slavia was arranged notwithstanding Albanian national claims to 
the Kosovo region, while Albania’s support of the Greek rebels 
under Gen. Markos Vafiades and the damage of British warships 
in the mined straits of Corfu further estranged it from the west- 
ern powers. Albania was largely reliant upon Yugoslavia at this 
stage, and its continued independence could perhaps be attributed 
to soviet hopes that it would be admitted to the United Nations 
and so bring another vote to the Communist bloc. But when the 
Yugoslav breach with the U.S.S.R. developed in the summer of 
1948 Hoxha held Albania firmly to the soviet side: Xoxe, who 
held other views and had almost succeeded in supplanting Hoxha, 
was liquidated with his chief supporters in 1949. Thereafter the 
U.S.S.R. tightened its grip, and though Albania’s immediate value 
to the soviet cause was diminished by the defeat of the Greek 
rebels it remained a strategically important advanced base in the 
Mediterranean area and a thorn in the flank of Yugoslavia. 
Yugoslavia formally denounced its treaty of friendship with Al- 
bania in Nov. 1949; on the other hand diplomatic relations be- 
tween Albania and Italy were re-established, as Albania needed 
a convenient source of supply to replace those lost to it by its 
breach with its eastern neighbour, while Italian security was best 
served by a friendly policy designed to reduce Albanian depend- 
ence upon the U.S.S.R. or Yugoslavia. In the meantime oppo- 
nents of the Communist regime had been active, and Midhat 
Frasheri at last succeeded (Aug. 1949), in uniting republicans and 
royalists. Under Frasheri’s leadership a National Committee for 
Free Albania was established and though Frasheri himself died in 
the United States two months later his movement continued to 
grow. (J- Sw.) 

The People. — The inhabitants are mainly Albanians, or Shqipe- 
tars as they call themselves, with a certain admixture of Vlachs, 
especially in the Epirus region. But not all the Albanians live 
within the confines of the country. A number, estimated in the 
1 9 20s at 250,000, live in southern Italy and Sicily, where their 
forefathers fled from the Turks in the 15th and 16th centuries. 
About 50,000 are found in the United States, many emigrants 
leaving Epirus, a region of poverty. As in other parts of the penin- 
sula, emigration is often temporary, the travellers returning when 
they have amassed a certain amount of money. In addition 
roughly a million Albanians live in Greek Epirus, Yugoslav Mace- 
donia and the Kosovo Polje area outside the frontier. 

The Albanians have retained their original language and, though 
dialects occur, the differences are said not to be so marked as to 
make mutual comprehension impossible ( see Albanian Lan- 
guage). They are divided into Ghegs to the north of the Shkumbi 
line and Tosks to the south, the latter being apparently the more 
advanced. 

About 69% of the population are Moslem, this being an effect 
of Turkish rule, but Albanians remained always monogamous. 
About 10%, mostly in the district of Scutari, are Roman Catholics, 
while 21%, mostly in the districts of Argyrokastro (Gjinokaster), 
Koritsa and Valona are Greek Orthodox. At the census of 1930 
(latest taken by mid-2oth century) there were 688,280 Moslems, 
210,313 Greek Orthodox, 104,184 Roman Catholics and 347 others. 

From the psychological standpoint the Albanians, about whose 
characteristics much has been written, may be said broadly to 
show the features common to isolated mountain folk. As is fre- 
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hold that the death, even the accidental death, of a kinsman can time Russian tankers were carrying it to Rumanian or Laucasiai 


only be wiped off by the murder of the guilty person or one of 
his relatives. Associated with this is the strength of the bessa or 
pledge, which protects its holder absolutely. All women are pro- 
tected by the bessa , and so also is any man accompanied by a 
woman. Boys under 16 years of age, ecclesiastics and generally 
all those incapable of bearing arms are also protected, while certain 
places or routes, some occupations, such as irrigation works, and 
certain periods confer similar rights. 

Towns. — The principal towns, in order of importance, are 
(pop., 1930 census; 1949 estimates in parentheses): Tirana or 
Tirane, the capital, 30,806 (40,000); Scutari or Shkoder, 29,209 

(30.000) ; Koritsa or Korge, 22,787 (28,000); Elbasan, 13,796 

(18.000) ; Argyrokastro or Gjinokaster, 10,836; Berat, 10,403; 
Valona or Vlone, 9,100; Durazzo or Durres, 8,739. 

SOCIAL AND ECONOMIC CONDITIONS 

Agriculture. — The Albanians are almost entirely dependent 
on the land, carrying on a characteristic combination of pastoral 
and agricultural occupations. Sheep form the major part of the 
flocks and yield cheese, which forms an important part of the diet 
and is exported on a considerable scale, as well as wool and skins. 
Goats are also reared, but the cattle are of poor breeds, yielding 
little milk. Oxen, with buffaloes in the swampy plains, are the 
plow animals. Religion excludes the thrifty pig, save among 
the Christian tribes, and meat of any kind is a luxury. Even the 
ewe’s-milk cheese is too valuable to be used extensively, and the 
Albanians are mainly vegetarians, depending on maize bread with 
vegetables and whey. Horses, donkeys and mules are reared for 
riding and as pack animals. See Table I. 


Table l.— Livestock 
(In thousands) 



1933 

1936 

1938 

1946* 

Sheep 

1,500.9 

1 , 675-4 

1 , 573-9 

1,548.0 

Goats 

928.S 

975-0 

923.3 

854.0 

Cattle 

394-8 

407.2 

391.2 

345.0 

Pigs 

23-5 

24.4 

15.3 

3 S.o 

Horses 

66.8 

67.8 

54.4 

50.0 

Asses 

66.6 

68.5 

44.6 

40.0 


♦Estimates. 


Only 10.9% of the surface is arable. The chief cereal is maize, 
though wheat, oats and barley are also grown. The area under 
crops was said to be 52% larger in 1950 than it had been in 1938. 
In the lower grounds all the characteristic Mediterranean fruit- 
trees, including olive, orange, lemon, fig, etc., can be grown, but 
the Albanian shows little aptitude for the more delicate operations 
of arboriculture. The vine is grown on a fairly large scale, 
especially in the south of interior Albania, and wine is made, but 
of a quality only fit for local use. Brandy is distilled from a 
variety of fruits, including mulberries, and alcoholism is said to 
be one of the curses of the country. Despite the presence of the 
mulberry, silkworm-rearing is only carried on on a small scale. 


Table II . — Agricultural Production 
(In thousand metric tons) 



1930-34 

1935-39 

1947 * 

Maize 

96.0 

128.7 

140.0 

Wheat 

43-3 

41-0 

54-0 

Oats 

xi.o 

10.3 


Barley . 

6,6 

4.7 



♦Estimates. 


Rice is produced in the swampy parts of the lowland, and tobacco 
is fairly widespread and forms an article of export. See Table II. 
Mining and Industry^— The mineral wealth of Albania, 


refineries. . 

There is also lignite, asphalt and bitumen on the coastal low- 
lands and certain interior basins. Lignite was extracted in sma 
quantities in the region of Tirana, Tepeleni and Koritsa (4,400 
metric tons in 1938). Asphalt and bitumen were worked at 
Selenice, products being exported before World War II to Italy 
(about 10,000 tons in 1938) and from 1948 to the Soviet Union. 

Of metallic minerals, pyrites, chromite, bauxite and copper ore 
were located: pyrites, apparently in large quantities, in the Mir- 
dita region south of the lower Drin gorge; chromite on the west- 
ern shore of Lake Ochrida and copper in the Puke region. 

Before World War II there were very few industries in Al- 
bania: a cement factory at Scutari, a brewery at Koritsa, a few 
small brick and tile works, several flour mills and some tobacco 
factories completed the list. Since World War II industrializa- 
tion made considerable progress. A Lenin dam and power sta- 
tion were completed near Tirana in 1950? increasing tenfold the 
electricity supply and fourfold the water supply of the capital. In 
1951 a Stalin textile works started production at Fieri: it was said 
that its yearly production of 20,000,000 m. of cotton fabric would 
satisfy all the needs of the country. A sugar refinery was also 
completed with a potential production in excess of the needs of 
the country. 

The volume of mineral production in 1950 w r as said to be four 
times greater than that of 1938 and the production of manufactur- 
ing industry three times greater. 

After World War II Albania concluded on Nov. 27, 1946, an 
agreement with Yugoslavia establishing for 30 years a customs and 
economic union between the two countries, and the Albanian, five- 
year plan 1947-52 was coupled with a similar Yugoslav plan. 
At the end of June 1948 Albania denounced the 1946 treaty with 
Yugoslavia and, despite its territorial isolation, remained in the 
soviet-dominated area of eastern Europe. After the completion 
of a short-term two-year plan (1949-50), under which a total of 
3,497,900,000 leks was invested in the national economy, Enver 
Hoxha on Sept. 24, 1951, announced a new five-year plan (1951- 
55). The total capital investment would amount to 21,000.000,- 

000 leks; i.e., three times as much as was already invested during 
the period 1946-50. The total value of the industrial and agricul- 
tural production of 1955 was expected to be 416% of that of 1938. 
Among the projects of this plan was an iron and steel works 
at Valona and a new hydroelectric power station on the Mati 
river with a yearly generating capacity of 100,000,000 kw.hr. 

Foreign Trade. — Albania’s trade balance between World Wars 

1 and II was persistently adverse ( see Table III). The country 


Table III . — Foreign Trade 
(In thousand gold francs) 



1933 

1936 

1938 

Imports 

15,938 

16,778 

22,980 

Exports 

5,746 

7,435 

9,750 


was importing not only manufactures but also cereals and flour 
(16.5% in 1936-38). Chief exports were: crude petroleum 
(21.6% in 1938), skins (14.3%), live animals (8.3%), cheese 
(8.5%) and eggs (8.2%). The imports came chiefly from Italy 
(26% in 1938), Japan (10%), Great Britain (10%) and Germany 
(7%), while the exports went to Italy (62%), Greece (25%) and 
the United States (13%). 

After World War II, U.N.R.R.A. supplies aided considerably 
in the country’s reconstruction program. No figures of foreign 
trade were published after World War II. 

Communications. — Of the four ports, only Durazzo was fully 
equipped; Valona, San Giovanni di Medua and Santi Quaranta 
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(Sarande) were primitive. There were neither any navigable 
rivers nor, until World War II, any railways of normal gauge, 
though during World War I the Austrians had constructed narrow- 
gauge lines from Scutari to Durazzo, Lushna and Berat, with 
branches to Tirana, Elbasan and Fieri. In 1951 it was announced 
that a line of normal gauge was linking Durazzo with Tirana and 
Elbasan. 

The total length of roads available for motor traffic was esti- 
mated at 2,000 mi. in 1936 and at 1,766 mi. in 1949. By Dec. 
1950 there were about 500 licensed motor cars and 1,200 lorries 
and buses. 

Finance. — Albania being a poor country, the state revenues 
between World Wars I and II were insufficient to meet the cost 
of administration and development, so that loans had to be raised 
abroad. After 1925, for political reasons, “abroad” meant Italy. 
Unfortunately for the protegee the protectress herself was not 
too rich, and the loans therefore were rather modest. In 1925 
an Italian group advanced 50,000,000 gold francs, and from 1931 
to 1934 the Italian state granted 10,000,000 gold francs a year. 
The Italian state granted a further loan of 40,000,000 in 1936 to be 
expended over a period of years on specified public works. 

The National Bank of Albania was formed in Sept. 1925 with an 
almost exclusively Italian capital of 12,500,000 gold francs. The 
National created a currency with the Albanian gold franc (franka 
ara) as a unit. The franc was convertible and had a parity of 22.2215 
with the gold pound sterling and 4.566 with the gold U.S. dollar. 


Table IV . — Summary of Budget Accounts * 
(In million francs) 



1933-34 

I 93&-37 

1938-39 

1939-40 

1942-43 

Revenue 

245 

18.9 

28.6 

40.0 

74. s 

Expenditure . 

27-5 

18.6 

28.2 

40.0 

74 -S 


♦Excluding expenditure on public works effected outside the budget. 


The note circulation was of ix, 000, 000 Albanian francs between 1936 
and March 1939, but after the occupation of Albania by the Italian 
forces inflation started. On Oct. 31, 1939, the note circulation amounted 
to 27,414,822 francs; there was also a coin circulation of 4,822,530 
francs. By Oct. 1940 the note circulation amounted to 51,000,000 
francs. 


The gold cover remained constant at 7,567,000 francs from 1936 to 
March 1939, while the reserve in foreign exchange rose during that 
period from 16,300,000 francs to 45,400,000 francs. In April 1939 the 
Albanian franc’s exchange-rate was fixed at 6.25 Italian lire. 

In 1946 a new currency, the lek, was introduced. It was exchanged 
at the rate of five leks per franc and until June 1948 it was at par with 
the Yugoslav dinar. In July 1949 a state loan of 250,000,000 leks, the 
first loan in Albanian history, was launched. On Oct. 1, 1949, all the 
banknotes issued in 1947 were withdrawn and replaced by new ones, 
but no information was published as to the amount of the currency 
circulation. 


Five budgets for the period IQ33-43 are shown in Table IV. The 
state budget estimates for 1951 were: revenue 9,500.000,000 leks, ex- 
penditure 9,100,000,000 leks. Two-fifths of the expenditure, that is, 
3,607,000,000 leks, was earmarked for investment in the national 
economy, as compared with 2, 252,000,000 in 1950. The lek was by 
now pegged to the soviet rouble. In 1952 the exchange rate was 12.50 
leks to the rouble. 

Education, — Under the Turkish domination which prohibited 
teaching in the Albanian language, the Albanians remained overwhelm- 
ingly illiterate. Independent Albania, especially under King Zog 1, 
succeeded in creating primary and secondary public instruction. In 
1939 there were 663 primary schools with 38,988 male and 17,948 
female pupils and 19 secondary schools with 4,810 male and 1425 fe- 
male pupils. The secondary schools included a French college at 
Koritsa, a teachers’ college at Elbasan, schools of agriculture at Lushna 
and Kavaja, and a technical school at Tirana. In 1949 the number of 
elementary schools was estimated at 1,909 with 162,000 pupils: there 
were also 145 higher elementary and 20 secondary schools with a total 
of 19,000 pupils. A pedagogical institute was opened at Tirana in 1946. 


(X. ) 
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ALBANIA, the ancient name of a district in the eastern Cau- 
casus, consisting, according to Strabo (xi. 4. 1-8), of the valley of 
the Cyrus (Kur) and the land lying between it and the Caucasus 
range from Iberia to the Caspian sea. The Albani inhabited also 
the mountain valleys and the land to the north. (Pliny vi. 39). 
Dionysius of Halicarnassus quotes a tradition that the name arose 
because the people were the descendants of emigrants from Alba in 
Italy. Strabo describes them as tall, well made, and in character 
simple and honest. They worshipped the sun and, more particu- 
larly, the moon, the latter being perhaps identical with the great 
Nature Goddess of Asia Minor (see Great Mother of the 
Gods). Old age was held in high honour, but it was sacrilege to 
speak, or even to think, of the dead. The people were nomadic 
and lived on the abundant natural fruits of the land. In Strabo’s 
time they appear to have been ruled by a single king. The Albani 
became known to the Romans during Pompey’s pursuit of Mith- 
ridates the Great (65 b.c.), against which they are said to have op- 
posed a force of 60,000 foot and 20,000 cavalry. Pompey exacted 
from them a nominal submission, but their independence was not 
seriously affected by the Romans. In the reign of Hadrian their 
territory was invaded by the Alani (Th. Mommsen, Provinces of 
the Roman Empire , Eng. trans. 1886), and later they fell under the 
Sassanid rule. They were driven finally into Armenia by the Kha- 
zars and ceased to exist as a separate people. The district subse- 
quently suffered under the successive invasions of Huns, Varan- 
gians (who captured the chief town Barda in the 10th century), 
and Mongols. ( See Caucasus: History; Armenia.) 

ALBANIAN LANGUAGE. This Indo-European language 
is spoken in the mountainous region north of Epirus, south of 
Montenegro, on the eastern side of the Adriatic, by rather less 
than a million persons, who have kept to their ancient speech as 
to their ancient ways. 

Apart from a few fragments of the 15th century, the oldest 
texts belong to the 16th and 17 th centuries so that all we have is 
a modem version not very remote from present day speech. It 
is therefore difficult to construct an accurate history of the lan- 
guage. From what period Albanian was spoken in its present area 
and whence it came, cannot be stated with certainty. There is no 
reason for holding that it came trom Thrace and it probably is the 
continuation of a language which from early times was spoken in 
this area. 

Albanian preserves a number of peculiarities indicating its Indo- 
European origin, such as the personal pronouns, ty, thou; na, we; 
ju, you; and verbal forms as thorn , I say; thote, he says; thomi, 
we say; thone, they say. 

It is now modem in type. The article follows the noun. The 
future is expressed by a periphrasis. I will work is do te punoj, 
literally, there is a will that I should work; or kam me punue — l 
have to work, as in the French, travaitteral 

A few indigenous words come directly from the Indo-European 
stock such as, in the northern dialect (called Guegue) dimen = 
winter, plural ditnna ; and emen— name, plural emna. In Tosk, 
the southern dialect, these nouns vary in form because n between 
vowels becomes r, thus dimer , dimkra, and emer, imera. 

The bulk of the vocabulary consists of words borrowed from 
foreign languages, Albanian being thus a typical Balkan speech in 
which words have passed from one tongue to another so that we 
may speak correctly of a Balkan vocabulary despite the funda- 
mental diversity of the individual languages. 

Hardly any words can be definitely traced to ancient Greek, 
whose influence barely reached Albania in classical days. Latin, 
however, has had a strong influence even from early times and 
Romance scholars find Latin as well as Romance loan-words. 
Numerals like pes~five, and dhet=* ten, have an indigenous ap- 
pearance; but katre—ioux, and qind*= one hundred, are evidently 
from Latin. The Latin amicus is mik, cams (dog) is qen. Kendo j, 
to recite or read comes from canto ; as /£w0;=work, comes from 
labor 0; and kujtoj= think, from cogito. Without words taken 
from Latin, the language would be seriously inadequate. It is 
a language of interest to the student, for we have a country 
reached by Roman civilization under the empire where the non- 
urban population preserved its own speech. The vocabulary is 
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full of Latin words while the grammar and pronunciation have 
remained constant to indigenous forms. 

Many other influences have been at work on Albanian. 
Mediaeval and modem Greek have furnished many words, often 
by indirect routes. Other words are of Slav origin. Thus the 
word lypset =“ it is necessary,” was borrowed from Serbian, which 
in turn borrowed it from Greek. 

Bibliography. — G. Meyer: Etymologisches Worterbuch der albanes- 
ischen Spracke (Strassburg, 1891; bibl.). N. Jokl. “Albanisch” (Strass- 
burg, 1917)5 Geschichte der indogermanischen Sprachwissenschaft (ii. 
3> p. 109-15 1 bibl.). Lambertz und Pekmezi: Lehr- und Lesebuch des 
Albanischen. (A. Me.) 

ALBANUS LACUS (Lago di Albano), a lake 12 mi. S.E. 
of Rome. It is at the bottom of an extinct crater, itself on the 
margin of the great crater of Albanus Mons ( q.v .). Fed by sub- 
terranean springs, it is 560 ft. deep and the banks 400 ft. over 
water-level. An outlet was made in 398-397 b.c., because the Del- 
phic Oracle said Veii could be taken only when the waters reached 
the sea; it is still in use and is rock-hewn, 1 mi. long, 6 ft. high 
and 4 ft. broad with vertical shafts and a sluice chamber. ( See 
Alba Longa.) 

ALBANUS MONS (mod. Monte Cavo ), the highest point 
of the volcanic Alban hills, about 13m. S.E. of Rome, 3,115ft. 
above sea-level. It is on the inner crater rim, while Tusculum 
and Algidus Mons are on the earlier outer crater, about 7m. wide. 
Upon the Mons Albanus stood the temple of Jupiter Latiaris, 
where the annual festival of the Latin League was held. 

Little was left of it even in the 17th century, and the charge 
generally brought against Cardinal York of having destroyed it 
to build the monastery on the summit cannot be maintained. It 
is very probable that it was not a large temple (of which indeed 
no traces have been found) but a precinct containing a number 
of small shrines. On the other hand, a little below the summit 
16 large drums of columns, some four feet in diameter, were 
found, and probably belonged to some other temple. The road 
which ascended to the temple is still well preserved for the 
greater part of the way from Aricia, where it began. It was 
called Via Triumphalis, because minor triumphs were held on 
the Mons Albanus. 

ALBANY, DUKES OF. The territorial designation of 
Albany was formerly given to those parts of Scotland to the 
north of the firths of Clyde and Forth. The title of duke of 
Albany was first bestowed in 1398 by King Robert III. on his 
brother, Robert Stewart, earl of Fife ( see I. below) ; but in 1425 
it became extinct. The dukedom was re-created, c. 1458, in 
favour of Alexander Stewart, “lord of Annandale and earl of 
March” ( see II. below), whose son and successor ( see III. below) 
left no legitimate heir. The title of duke of Albany was next 
bestowed upon Henry Stuart, commonly known as Lord Darnley, 
by Mary, queen of Scots, in 1565. From him the title passed 
to his son, James VI. of Scotland and I. of England. The title 
was by him given, at his birth, to Charles, his second son, 
afterwards King Charles I. By Charles II. it was again bestowed, 
in 1660, on James, duke of York, afterwards King James II. 
On July 5, 1716, Ernest Augustus, bishop of Osnaburgh (Osna- 
briick) (1674-1728), youngest brother of King George I., was 
created duke of York and Albany, the title becoming extinct 
on his death without heirs in 1728. On April 1, 1760, Prince 
Edward Augustus, younger brother of King George III., was 
created duke of York and Albany; he died without heirs on 
Sept. 17, 1767. On Nov. 29, 1784, the title of duke of York 
and Albany was again created in favour of Frederick, second 
son of George III., who died without heirs on Jan. 5, 1827. On 
May 24, 1881, Prince Leopold, youngest son of Queen Victoria, 
was made duke of Albany ( see IV. below). 

L Robert Stewart (c. 1345-1420), duke of Albany, regent 
of Scotland, was a natural son of King Robert II. He was made 
high chamberlain of Scotland in 13S2, and gained military reputa- 
tion by leading several plundering expeditions into England. In 
1389 he was chosen governor of Scotland by the estates; and he 
retained the control of affairs after his brother John became king 
as Robert III. in 1390. In April 1398 he was created duke of 
Albany; but in the following year his nephew David, duke of 


Rothesay, the heir to the crown, succeeded him as governor, 
although the duke himself was a prominent member of the 
advising council. Uncle and nephew soon differed, and in Marc 
1402 the latter died in prison at Falkland. It is not certain that 
Albany was responsible for the imprisonment and death o 
Rothesay, whom the parliament declared to have died from 
natural causes; but the scanty evidence points in the direction 
of his guilt. Restored to the office of governor, the duke was 
chosen regent of the kingdom after the death of Robert III. 
in 1406, as the new king, James I., was a prisoner in London, 
and he took vigorous steps to prosecute the war with England, 
which had been renewed a few years before. He suppressed a 
formidable revolt led by Donald Macdonald, second lord of the 
isles, who claimed the earldom of Ross and was in alliance with 
Henry IV. of England. The duke died at Stirling Castle m 
Sept. 1420, and was buried in Dunfermline abbey. His son, 
Murdac (or Murdoch) Stewart, succeeded him as duke of Albany 
and regent, but the dukedom became extinct at his execution in 
1425. 

See John of Fordun, Scotichronicon, continued by Walter Bower, 
edited by T. Hearne (1722) ; Andrew of Wyntoun, The Orygynale 
Cronykil of Scotland, edited by D. Laing (1872-79) ; and P ; F. Tytler, 
History of Scotland (1850). See also Sir W. Scott’s Fair Maid of Perth. 

II. Alexander Stewart ( c . 1454-1485), duke of Albany, 
was the second son of James II., king of Scotland, by his wife, 
Mary, daughter of Arnold, duke of Gelderland. Created duke 
of Albany before 1458, he also received the lordship of the Isle 
of Man, and was afterwards captured by an English ship when 
journeying to Gelderland in 1468. He was soon released, and 
as he grew to manhood began to take part in the government 
and defense of Scotland, being appointed in quick succession 
high admiral, warden of the marches, governor of Berwick and 
lieutenant of the kingdom. He quarrelled with his brother, 
king James III., and carried on a series of intrigues with the 
English, who supported his pretensions to the Scottish crown. 
He was sentenced to death in 1483 during his absence in England. 
He died in France two years later. 

III. John Stewart (c. 1481-1536), duke of Albany, regent 
of Scotland, was born about 1481. In 1515, at the request of the 
Scottish Parliament, Albany came to Scotland, was inaugurated 
regent in July, and proceeded to organize resistance to the influ- 
ence of England and of Margaret Tudor, the queen dowager, sister 
of Henry VIII. In August he seized the latter and her children 
at Stirling, and subsequently was occupied in suppressing the 
rebellion of the Homes, Angus (the second husband of Margaret), 
and James Hamilton, earl of Arran; Alexander, third lord Home, 
being beheaded in Oct. 1516. Albany was declared on Nov. 12 
heir to the throne, and on June 6, 1517, he returned to France. 
In August he concluded the treaty of Rouen, by which the alliance 
between France and Scotland was renewed, and a daughter of 
Francis I. was to marry James V. Meanwhile disorders had 
broken out owing to the rivalry between Angus and Arran. 
Francis I. had secretly engaged himself to Henry VIII. not 
to allow Albany’s departure from France, but he returned at 
the close of 1521 and immediately became the object of Henry 
VIII. ’s and Wolsey’s attacks. He reconciled himself temporarily 
with Margaret, supported her divorce from Angus, and was 
now accused by the English Government of harbouring schemes 
of marrying her himself. This was denied by the Scots, and 
Henry’s demand for the regent’s dismissal refused. War broke 
out in 1522, and in Sept. Albany advanced to within four miles 
of Carlisle with a large army. The Scots, however, showed un- 
willingness to fight outside "their own frontiers, and Albany dis- 
banded his troops and departed to France, leaving the borders ex- 
posed to the enemy. On Sept. 25, 1523, he once more landed in 
Scotland, bringing with him supplies from France and a consid- 
erable body of troops, and on Nov. 3, after an unsuccessful attack 
on Wark, retreated hastily, and quitted Scotland finally on May 
20, 1524. On July 30 his regency was terminated by the declara- 
tion of James V. as king. Between 1530 and 1535 be acted as 
French ambassador in Rome, conducted Catherine de’ Medici, his 
wife’s niece, to Paris on her marriage to Henry (afterwards 
Henry II.) in 1534, and negotiated the marriage of James V. 
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The regent Albany was a singularly unfortunate commander 
in the field, but a successful ruler and administrator, and the 
Scottish court of session owed to him its institution. But he 
regarded himself more the subject of the king of France than 
of the king of Scotland, subordinated the interests of the latter 
state to the former, and disliked his official duties in Scotland. 

IV. Leopold George Duncan Albert (1853-1884), duke of 
Albany, youngest son of Queen Victoria, was bom on April 
7, 1853. He matriculated at Christ Church, Oxford, in Nov. 
1872, and pursued his favourite studies of science, art, and the 
modem languages. In 1876 he left the university with the hon- 
orary degree of D.C.L. On coming of age in 1874, he had been 
made a privy councillor and granted an annuity of £15,000. He 
travelled on the continent, and in 1880 visited the United States 
and Canada. He was a trustee of the British Museum, a bencher 
of Lincoln’s Inn, and continued to take an active part in the pro- 
motion of education and knowledge generally. On May 24, 1S81, 
he w r as created duke of Albany, earl of Clarence, and Baron 
Arklow. On April 27, 1882, he married Helene Frederica Augusta, 
princess of Waldeck-Pyrmont, and his income was raised by par- 
liament to £25,000. His death at Cannes on March 28, 1884, was 
universally regretted. He left a daughter, born in Feb. 1883, and 
a posthumous son, Arthur Charles Edward, born on July 19, 1884, 
who succeeded to the dukedom of Albany, and who, on July 30, 
1900, became duke of Saxe-Coburg on the death of his uncle. He 
abdicated on Oct. 22, 1920. 


ALBANY, LOUISE MAXIMILIENNE CAROLINE, 

Countess oe (1752-1824), eldest daughter of Prince Gustavus 
Adolphus of Stolberg-Gedem, was born at Mons on Sept. 20, 1752. 
In her youth she was a canoness of Ste. Wandru at Mons, but in 
her twentieth year she was affianced, at the instigation of the Duke 
of Berwick and with the secret connivance of the French court, 
to Prince Charles Edward Stuart, “the Young Pretender,” self* 
styled Count of Albany. They were married at Macerata, neai 
Ancona, on Good Friday 1772, and went to live in the old Stuart 
palace at Rome and later on in Florence. 

The marriage was an unhappy one, and in Dec. 1780 Louise fled 
to a neighbouring convent and threw herself on the protection of 
her brother-in-law, Henry Stuart, Cardinal York. She had already 
in Florence formed the acquaintance of the poet Vittorio Alfieri, 
who now followed her to Rome. In 1784 a legal separation be- 
tween the Count and Countess of Albany was arranged, and by 
Charles’s death in 1788 Louise found herself free. In company 
with Alfieri (to whom rumour said she had been secretly married) 
she now visited Paris and London, and was cordially received at 
the English court, George III. granting her an annual pension of 
£i,6oo from the privy purse. Returning to Italy, Alfieri and the 
countess settled at Florence, where the poet died on Oct. 9, 1803 
and was buried in the church of Santa Croce beneath Canova’s 
vast monument erected at Louise’s expense. The countess con- 
tinued to reside in the house on the Lung’ Arno at Florence, where 
she held a salon frequented by scientists and men of letters. She 
died on Jan. 29, 1824 and was buried in Santa Croce. 

The countess bequeathed all her property to the companion of 
her old age, the French painter, Francois Xavier Fabre, who ulti- 
mately gave the greater part of his legacy to the museum of his 
native town of Montpellier. Two excellent portraits of the Count- 
ess of Albany and of Alfieri, painted by this artist, now hang in the 
Uffizi Gallery at Florence. 

^ Bibliography. — See Vernon Lee, The Countess of Albany (1884): 
Marchesa Vitelleschi, A Court in Exile . 


ALBANY, a municipal town in the county of Plantagenet, on 
Princess Royal harbour, itself an interior basin of King George 
sound, on the most southerly stretch of the coast, and towards the 
south-west comer of West Australia. The coast-line, here largely 
composed of granite, has sunk in recent geological times, giving 
nse to magnificent inlets which, however, wave action has to some 
extent already modified by erosion and the deposition of sand. 
First occupied in 3:826, it was later (1889) connected by rail with 
the existing West Australian railway system and ultimately be- 
ome the southern terminus of the Great Southern railway Al- 
bmyw 35a mi, distant from Perth by rail. Its fine and equable 


climate (mean annual temp.: 58.6° ; mean annual rainfall: c. 30") 
and its scenery brought it into prominence as a summer and health 
resort, and for long it was the port of arrival and departure for 
the mail steamers. A coaling station, importing Newcastle 
(N.S.W.) coal was established; and industries began to rise and 
flourish. The development of the ports of Fremantle and Bun- 
bury; the substitution of locally mined (Collie) coal for imported 
coal; the loss of economic hinterland through the development of 
the State railway system, and the loss of passenger traffic owing to 
the completion of the west-east transcontinental line severely 
affected Albany which suffered a decline; but the development of 
orchards, timber and wheat in the promising southwestern region 
of the state offered opportunity for progress. Pop. (1933) 4 ,076. 

ALBANY, a city of Georgia, U.S., 170 mi. S.E. of Atlanta, 
on an elevated plateau at the head of navigation on the Flint 
river; the county seat of Dougherty county. It is served by the 
Atlantic Coast Line, the Seaboard Air Line, the Central of Georgia, 
the Georgia Northern and the Albany Northern railroads and by 
Eastern Airlines. Pop. (1950) 30,987; (1940) 19,055 by federal 
census. It is the commercial and social centre of a region which 
formerly was devoted to cotton raising by Negro tenants on large 
plantations, but, after the boll weevil reached it about 1915, the 
region became the world’s greatest centre for paper-shell pecan 
culture ; there are more than 70,000 ac. in pecans within a 40-mi. 
radius of Albany. The region also has small farms with diversified 
crops. Cotton is still a profitable crop; others are peanuts, cattle, 
peaches, bright-leaved tobacco, sweet potatoes, watermelons, can- 
taloupes, hogs, poultry, berries and vegetables. 

The city has diversified industries, including peanut and pecan 
processing plants, a meat-packing plant, farm implement plant, 
hosiery mills, bottling plants, candy plant and a cotton thread 
finishing plant. 

Albany State college for Negroes is located there. Radium 
Springs, a resort, is 4 mi. S. of Albany. Turner air force base is 
located 3 mi. E. 

Albany was settled in 1836 ; planned in 1837 by Nelson Tift from 
Connecticut; and incorporated in 1838. The commission-city 
manager form of government was adopted in 1924. 

t ALBANY, the capital of the state of New York, U.S., a 
city, a port of entry and the county seat of Albany county; on 
the west bank of the Hudson river, below the mouth of the 
Mohawk, 145 mi. N. of New York city; at the crossroads between 
Boston and Buffalo and between Montreal and New York. It 
is served by the New York Central, the Delaware and Hudson, 
the West Shore and Boston and Albany railways; by the steam- 
boat lines on the Hudson; and is a terminus of the state barge 
canal system. 

The area is 19.6 sq.mi. The population in 1950 was 
134,382; in 1940 it was 130,577 and in 1930 127,412 by fed- 
eral census. 

Albany lies picturesquely on a series of hills rising sharply 
from the river. Fine specimens of the Dutch and later colonial 
architecture are still standing. The Schuyler mansion (built 
1761) was dedicated in 1917 as a state historical monument. 
The Van Rensselaer manor house (1765) was moved in 1893 to 
the campus of Williams college, Williamstown, Mass. On a 
commanding site of 7.84 ac. stands the state capitol (300 by 
400 ft.) of Maine granite, which was built (1867-98) at a cost 
of $25,000,000. Across the square is the beautiful colonnaded 
state education building, which also houses not only the state 
department of education, but also the state library (established 
1818) of 630,000 vol. and the state museum, which has a fine 
collection of Indian relics. The present city hall (erected 1882), 
the fifth which the city has used, is a French Gothic structure of 
pink granite. Many of the schools, banks, hotels, clubs and 
churches have architectural beauty and dignity. The State 
Bank of Albany (1803) is probably the oldest building in 
America continuously used for banking purposes. There are 20 
parks, of which Washington and Lincoln are the largest. A 
zoning ordinance was adopted in 1924 as a foundation for a 
comprehensive program of building and improvement. Con- 
verging railways, water routes and highways, together with a 
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population of 30,000.000 within a radius of 200 mi., make Albany 
an important distributing point. Traffic facilities were greatly im- 
proved by the New York Central’s construction of the “Castleton 
cut-off” (opened 1924), which diverted rail traffic from the steep 
grades and congested trackage at Albany across a new bridge 10 
mi. below the city. The same company also built a vast terminal 
classification yard at Selkirk west of the river, with a capacity 
for 20,000 cars. Albany has a municipal airport, and the deep- 
ening of the Hudson (authorized 1925), to give a 27-ft. channel 
from New York city, made it a very busy seaport. 

The Albany port district, embracing the city of Albany, the 
city of Rensselaer and adjacent lands and water in the Hudson 
river, is in charge of a commission appointed by the governor. 
Ground was broken for port development in 1926. Albany has 
many and diverse industries. It has about 200 factories, with 
an aggregate output valued at more than $60,000,000 and products 
ranging from such staples as stoves, chemicals, textiles and paper, 
to billiard balls, checkers, dominoes, axle grease, paper towels, col- 
lege caps and gowns and college pins. About 1,500 men are em- 
ployed in printing plants. Albany is an important educational 
centre. The public-school system includes 28 elementary schools, 
vocational schools for boys and girls, junior high and high schools. 
The Catholic system consists of 18 parish schools (including 
4 high schools), 2 academies and 2 institutions of college grade. 
There are several private academies. The state college for 
teachers (opened 1844) has an enrolment of approximately 1,500. 
The professional schools of Union university, which has its under- 
graduate college in Schenectady, are situated here; viz., the 
Albany College of Pharmacy (established 1881); the Albany Law 
school (1851); and the Albany Medical college (1839). 

The Dudley observatory, founded in 1852 as the result of an 
abortive attempt to establish a national university in Albany, is 
also affiliated with Union university. Training schools for nurses 
are maintained by four hospitals. There are two daily papers, 
the Knickerbocker News (1842) and the Times-Union (1853). 

Albany was probably the second permanent settlement within 
the borders of the 13 Colonies. Its authentic history dates from 
1614, when the agents of the United New Nether land company 
built a small fort on Castle (now Westerlo) Island, which they 
occupied for three years as a trading post. In 1624 colonization 
was begun by the newly organized Dutch West Indian company. 
Eighteen families of Dutch Walloons arrived; Fort Orange was 
built on a hill near the present site of the capitol, and the little 
settlement around it became known as Beverwyck. In 1629 the 
Dutch government granted to Kiliaen van Rensselaer, a diamond 
merchant of Amsterdam, a large tract of land (ultimately 1,093 
sq.mi.) on both sides of the river, centring at Fort Orange, for a 
patroonship. His grant was named Rensselaerswyck. The colo- 
nists he sent over were capable and industrious, and the settlement 
prospered. In 1652 Peter Stuyvesant, after a lengthy controversy 
with the director of Rensselaerswyck, established Beverwyck as 
an independent village. When Fort Orange was surrendered to 
the English (Sept. 24, 1664) Beverwyck was named Albany, one 
of the titles of the duke of York (afterward James II). In 
1673-74 Albany again came under Dutch control for about a 
year, during which time it was called Willemstadt. Meanwhile 
the Van Rensselaer family in the Netherlands was trying to obtain 
from the duke of York a patent for the colony which would restore 
to them the ownership of the former village of Beverwyck. The 
application came finally to Gov. Thomas Dongan, who declined 
to grant it because he “did not think it convenient that the second 
town in the government should be in the hands of private men.” 
The Van Rensselaers thereupon relinquished their claims to Al- 
bany, and received a patent (1685) which erected the colony of 
Rensselaerswyck into an English manor. On July 22, 1686, Gov- 
ernor Dongan granted to Albany a city charter, by which all vacant 
and unappropriated lands within its limits were vested in the 
mayor, aldermen and commonalty of the city, thus ending the juris- 
dictional disputes. The first mayor, appointed by the governdr, was 
Peter Schuyler (1657-1724). In 1643, according to Father Isaac Jogues, 
the settlement consisted of 25 or 30 houses, built along the river; in 
1695 the Rev. John Miller found 200 houses ; at the first federal census 
(1790) the population was 3,498; by 1850 it had reached 5 <>j7 6 3> 


100,253 and in 1950. 134,382. As late as 175° a 

Peter Kahn, who wrote a vivid description of the city, found he _la 
guage and manners still Dutch, though the dress was m Knglisn style. 
Albany became the permanent state capital in 1797* . , -j 

Its strategic position at the gateway of the Iroqums count y 
at the head of navigation on the Hudson made Albany highly impor- 
tant throughout the colonial period. In 1689 the first inte « 
convention was held there, when delegates from Massachusetts Bay, 
Plymouth, Connecticut and New York met to treat with representa- 
tives of the five nations and to plan a system of defense. I he A / 
congress of 1754 was a similar and more important gathering, mci - 
ing commissioners also from New Hampshire, Rhode Island, y 

vania and Maryland, which met in anticipation of renewed hostilities 
with the French. It secured from the Indians assurances of their con- 
tinued support, and adopted a plan (proposed by Benjamin Frank Jin j 
for “one general government’’ of the English Colonies for p P 
common defense. The “Albany plan,” though disapproved both by the 
home government and by the Colonies, paved the way for the congress 
of 1765 and the Continental Congress of 17 74- During the Revoluti ^ 
the British looked upon Albany as “a capital object to be subdued, 
and it was the objective of Gen. John Burgoyne s expedition wnic 
ended with the battle of Saratoga. In 1839 it became the centre ot tne 
“Anti-Rent War,” which was precipitated by the death of the last pa- 
troon and the attempt of his heirs to collect overdue rents, and was 
not entirely settled until 1847. The first newspaper, the Gazette, was 
founded in 1771. The Argus, founded in 1813, was long the organ ot 
the coterie of New York politicians known as the “Albany regency, 
and was one of the most influential Democratic papers in the coun- 
try. The Evening Journal, founded in 1830 and edited for 35 years by 
Thurlow Weed, was equally influential as an organ of the Whig and 
later of the Republican party. 

Bibliography. — J. Munsell, The Annals of Albany (1850-59) ; E. B ; 
O’Callaghan, Documentary History of the State of New York, vol. in 
(1850) ; William Barnes, The Settlement and Early History of Albany 
(1851) ; Collections on the History of Albany (1865-71) ; G. R. Howell 
and J. Tenney, Bi-Centennial History of Albany (1866) ; A. J. Weise, 
History of the City of Albany (1884) ; Amasa J. Parker, Landmarks of 
Albany County (1897); Cuyler Reynolds, Albany Chronicles (1906); 
T nVm Rnvri Thnrhpr and others. Albany’s Tercentenary (1924). 


ALBANY, a city of Oregon, U.S., on the Willamette river, 
77 mi. S. of Portland; the county seat of Linn county. It is on 
U.S. highways 20 and 99E and is served by the Southern Pacific 
and the Oregon Electric railways. The population was 10,076 in 
1950 and 5,654 in 1940. Albany is an important railway centre. 
It manufactures furniture, boxes, sashes and doors, plywood, con- 
densed and powdered milk. There are three sawmills, canneries, 
flour mills, frozen food plants, pipe and building-block manu- 
facturing plants and meat-packing plants, a foundry, machine 
shops and creameries. The U.S. bureau of mines operates an im- 
portant zirconium research plant there. Albany is a large turkey- 
shipping point and is an important seed centre. The city of Albany 
was settled in 1846 and incorporated as a city in 1865. 


ALBANY, a river of Canada, rises in Lake St. Joseph in 91 0 
25' W. and 50° 55' N., and flows east-northeast into James bay; 
length, 610 mi.; navigable for nearly half its length, to Martin’s 
falls. There are four Hudson’s Bay company posts on its banks, 
including Fort Albany at its mouth. The Ogoki and Kenogami 
rivers are the principal tributaries. 


ALBANY CONGRESS, a gathering of delegates from sev- 
eral American Colonies important for the plan which it devised 
for colonial union. In accordance with instructions from the 
British board of trade (Sept. 18, 1753), 25 delegates, repre- 
senting the four New England Colonies, New York, Pennsylvania 
and Maryland, met at Albany, N.Y., on June 19, 1754, f° r the 
express purpose of formulating a concerted Indian policy. It was 
early apparent to the delegates that the question of colonial union 
was of even greater importance than a common Indian policy, 
so a committee was appointed to prepare a plan. The plan re- 
ported was chiefly the work of Benjamin Franklin and was unani- 
mously adopted. It provided for a president-general to he ap- 
pointed by the crown, and for a grand council to be elected by 
the colonial assemblies. This grand council was empowered to raise 
and pay soldiers, to build forts and to equip vessels to guard the 
coasts. The necessary funds were to be raised by the grand coun- 
cil, which was to have power to levy taxes and impose general 
duties. In this grant of power is seen the first suggestion of the 
important federal principle which underlies the entire federal 
structure in the United States — -the right of the general govern- 
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ment to operate directly upon individuals. The plan was too com- 
prehensive to suit the various colonial governments, which either 
rejected or failed to ratify it. It was’ never formally presented to 
the British government. As a result of this unfavourable action 
by the colonial governments the Albany congress failed to solve 
either the question of colonial union or of joint Indian policy. 

See R. Frothingham, Rise of ' the Republic of the US. (1881); 
G. L. Beer, British Colonial Policy , 1754-1765 (1907) ; E. B. Greene, 
Foundations of American Nationality (1922); J. T. Adams, Revolu- 
tionary New England (1923). (C, C. Ta.) 

ALBANY REGENCY, the name given to a coterie of poli- 
ticians who from about 1820 to 1854 largely controlled the 
machinery of the Democratic party in the state of New York. 
The members of this group constituted the first highly effective 
U.S. political machine. They derived their power chiefly from 
their great personal influence and political sagacity. On the whole 
they actively opposed political corruption, though they always 
acted on the principle, first stated in 1833 by one of their ablest 
leaders (Marcy), that “to the victors belong the spoils.” Among 
the members of this unofficial body, whose headquarters were at 
Albany, were Martin Van Buren, W. L. Marcy, Silas Wright and 
John A. Dix. About 1848 the opponents of the group began to 
adopt similar tactics, soon dividing the Democratic parly into 
irreconcilable factions, and thereafter the prestige of the “regency” 
rapidly waned. 

ALBATEGNIUS (Mohammed ben Geexr al Batani, com- 
monly called Albategnices) ( c . 850-929), an Arab prince and 
astronomer, was born at Batan in Mesopotamia. From his obser- 
vations at Aracte and Damascus, where he died, he was able to 
correct some of Ptolemy’s results, previously taken on trust. He 
compiled new tables of the sun and moon, long accepted as 
authoritative, discovered the movement of the sun’s apogee, and 
assigned to annual precession the improved value of 55". Per- 
haps independently of Aryabhatta (born at Pataiiputra on the 
Ganges a.d. 476), he introduced the use of sines in calculation, 
and partially that of tangents. His principal work, De Moiu 
Stellarum , was published at Nuremberg in 1537 by Meianchthon, 
in a blundering Latin translation by Plato Tiburtinus (c. 1116), 
annotated by Regiomontanus. A reprint appeared at Bologna in 
1645. The original manuscript is preserved at the Vatican; and 
the Escorial library possesses in manuscript a treatise of some 
value by him on astronomical chronology. 

See Houzeau, Bibliographic astronomique , i, 467 ; M. Marie, Histoire 
des sciences , ii, 113; R. Wolf, Geschichte der Astronomie, p. 67; 
Delambre, Hist, de Vastr. au moyen age , ch. ii; Phil. Trans., 1693 (913), 
where E. Halley supplies corrections to some of the observations 
recorded in De Motu Stellarum. 

ALBATROSS, any one of some dozen species of very large 
sea birds related to the petrels (q.v.) and constituting the order 
Diomedeidae in the order Procellariiformes. They have heavy 
bodies, exceptionally long narrow wings, a short tail in all except 
the sooty albatrosses ( Phoebetria ), short legs placed far back, 
large webbed feet without hind toe and a large stout hooked bill 
covered with horny plates, with a tube-nostril on either side of 
the upper mandible. They inhabit colder oceans, often at great 
distances from land, nine species in lower parts of the southern 
hemisphere, one over cold waters off Peru and Ecuador and three 
in the north Pacific. The larger species (44-53 in. long) are 
known to sailors as gony, the smaller (28-37 in.) as mollymawk 
or mallemuck. 

The largest species is the wandering albatross ( Diomedea 
exulans). one of the two largest and most famous of flying birds, 
the other being the condor (9.0.) with smaller wing-spread but 
heavier body, The great wandering albatross flies over circum- 
polar southern seas, 30° to 6o° S., and breeds on subantarctic 
islands, It attains a length of 53 in., yellowish bill 7 in., wing- 
spread 11. 5 ft., and a weight of 20 lb. It is white, with faint 
wavy black bars on the mantle, and black tips to wings and tail. 
The sailors superstition about killing an albatross was used in 
Coleridge s Rime of the Ancient Mariner . In regions of strong 
wmds or gales albatrosses do not flap their wings but glide for 
hours low over rolling seas, settling on the water to feed on cut- 


tlefish and squid, taking flight by fully extending their wings and 
running against the wind. With salt pork as bait, they are caught 
on hook and line, cannot take flight from the deck, and become 
seasick with the roll of the ship. They rarely approach land, and 
breed on remote oceanic islands, rocky and inaccessible or low of 
coral sand. Some species have elaborate courtship performances. 
A single egg, dull white finely speckled near the larger end with 
brown, is laid December to February (August to January in all 
others but one) in a depression on the ground, or on trampled 
grass and debris; both parents incubate the egg, two to three 
months in different species, and care for the young, which is fed 
for many months on regurgitated food. The great royal alba- 
tross (. D . epomophora ), of Tierra del Fuego and islands south of 
New Zealand, has bulbous nostril-tubes and is only slightly 
smaller and whiter than the wandering albatross. 

Others of cold southern seas include the white-capped albatross 
( D . canta ), breeding in the southwest Pacific from southeastern 
Australia to the Chatham Islands and ranging east to western 
and southeastern South America and west to the Cape of Good 
Hope; and the black-browed albatross ( D . melanophris) , cir- 
cumpolar to the pack-ice, breeding on subantarctic islands. Rang- 
ing with the latter is the gray-headed albatross ( D . ckrysostoma) , 
slightly further north the yellow-ncsed albatross ( D . chloro - 
rhynchos), head white, of the south Atlantic and Indian Oceans, 
and Ruller's albatross (D. bulleri), with gray head and white 
fore-cap, of the south Pacific ; the last three have a yellow’ stripe 
along the top of the black bill and are known as yellow-nosed 
mollymawk s. 

Of the three albatrosses that breed on islands west of Hawaii, 
and range far over the north Pacific and southwestward, the 
largest is the short-tailed albatross (D. albatrus ), 37 in., with 
pink bill and pale feet, the only wdiite-bodied north Pacific spe- 
cies, now nearly extinct. The Laysan albatross ( D . immutabilis) , 
length 32 in. and wing-spread 6 ft. 8 in., with sooty mantle and 
pink feet, is famous for its courtship dance. The commoner, 
slightly smaller black-footed albatross ( D . nigripes ), 28 in., is 
sooty brown with whitish around the base of the bill. The 
Galapagos or waved albatross ( D . irrorata), mainly dark with 
white head and neck, breeds in May and June on Hood Island 
and feeds over the cold Humboldt current off Peru. 

Two southern species ( Phoebetria ) have dark plumage, an in- 
complete white eye-ring and a longer wedge-shaped tail. They 
are more slender, graceful and skilled in flight. The sooty alba- 
tross (P. fusca ), mainly sooty brown, breeds in the cool south- 
eastern Atlantic, and ranges to South America and the Australian 
seas; the gray-mantled sooty albatross ( P . palpebrata ), pearl 
gray with darker head, wings and tail, is circumpolar south of 
35 0 S., and northward with the cold waters along western South 
America. (G. F. Ss.) 

ALBAY (now Legaspi), a municipality (with administrative 
centre and 19 barrios or districts) and capital of the province of 
Albay, Luzon, P.I., near an inlet on the west shore of the gulf of 
Albay, about 200 mi. by road S.E. of Manila. Pop. (1939), 41,- 
468, of whom 21,015 were males and-87 were white. 

The municipality lies on level ground near the south base of 
Mayon volcano (7,943 ft., surmounted by the most perfect known 
volcanic cone) from which it is sheltered by the Linguin hills. 
Formally established in 1636 under the name of Albay, it had by 
1649 a population of about 1,200, a Roman Catholic church, a 
fortified structure and a partly completed wall. Destructive erup- 
tions of the volcano occurred from time to time, notably in Feb. 
1S15, when much of the centre and surrounding district was sub- 
merged and about 1,200 inhabitants were killed. There was an- 
other less violent eruption in 1897. The town was partly destroyed 
by insurgents in 1900, but civil government under the United 
States was established in the following year. It was a point of 
debarkation for the Japanese forces which invaded Luzon and 
advanced on Manila from the south in Dec. 1941. Under the 
stable U.S, regime the municipality grew steadily in importance 
and in the range of its industries. It has railway and steamship 
connections with the important Philippine towns, and automobile 
roads lead to various parts of the province as well as to Manila; 
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it is the centre and exporting point of one of the most productive 
regions of abaca (Manila hemp). Other native fibres are produced 
and woven into fabrics for export as well as for home consump- 
tion. Palay (rice), maize (corn), copra and sugar are also grown. 
Of the inhabitants aged 6 to 19, inclusive, 33.1% in 1939 attended 
school, while 54.3% of the population 10 years old and over was 
literate. The municipalities of Albay and Legaspi were merged in 
1907, and the name was changed to Legaspi in 1925. The vernac- 
ular is Bikol. The number of parcels of land declared for taxation 
in 1938 was 9,039 and the number of owners, 6,294. 

ALBEDO (from Lat. albus, white), “whiteness,” a word used 
principally in astronomy for the measure of reflecting power. A 
body shining by reflected light is said to have albedo £ if it re- 
flects (or scatters outwards) half the light incident on it. The 
albedo for visual light of the cloud-covered planets (Venus, 
Jupiter, Saturn, Uranus, Neptune) ranges from 0.56 to 0.73; of 
the earth 0.44; Mars 0.15; Moon 0.07. ( See H. N. Russell, 
Astrophysical Journal , vol. xliii. p. 173.) 

ALBEMARLE* WILLIAM DE FORS or DE FOR- 
TIBUS, Earl of (d. 1242), was a great-grandson of King Ste- 
phen and a son-in-law of William of Blois. He is described by 
Bishop Stubbs as a “feudal adventurer of the worst type.” He 
was one of the executors of Magna Carta, but frequently changed 
sides in the civil war that followed, his general aim being to revive 
the power of the feudal barons. In 1221, 1222 and 1223 he was 
in revolt, although in each case he was compelled to submit, and 
was twice excommunicated. He died at sea on his way to the 
Holy Land on March 26, 1242. 

Albemarle, George Monk or Monck, 1st duke of. See Monk. 

Albemarle, Arnold Joost van Keppel, 1st earl of (1669- 
1718), was bom in Holland, and accompanied William III. to 
England in 1688. He was created earl of Albemarle in 1697. 
The confidant of the king, he returned to Holland at his death, 
and became a general of horse in the Dutch army. He joined the 
allied forces in 1703, fought at Ramillies, Oudenarde, and the 
siege of Lille. He led Marlborough’s second line in 1711. 

Aleemarle, George Thomas Keppel, 6th earl of (1799-1891), 
British general, served in the campaign of Waterloo. He was 
aide-de-camp to the marquess of Hastings in India, returning 
home in 1823 by way of Persia and St. Petersburg (now Lenin- 
grad). He wrote a narrative of the journey, Journey from India 
to England (1825). Gen. Keppel sat in the first reformed parlia- 
ment as a member for East Norfolk (1832-35) and for Lyming- 
ton (1847-49). He succeeded to the title in 1851. 

See his Fifty Years of My Life (1875). 

ALBEMARLE AND CHESAPEAKE CANAL, in the 
United States, connecting Norfolk, Va. } with Currituck Sound, 
N.C., is a portion of the inland navigation between New York, 
Philadelphia, Baltimore and North Carolina and is connected with 
the Chesapeake and Delaware and Raritan canals. It is 11.2 mi- 
long, 80 ft. wide, 12 ft. in depth and has one lock. Its capacity 
is steamers of approximately 800 tons, drawing 11 ft. of water. 
The canal was opened in i860, and the cost of construction 
was $1,641,363. 

ALBEMARLE SOUND, a large inlet on the Atlantic 
coast of North Carolina, U.S.A. It has an east and west direction 
extending along the 36th parallel of north latitude, a length of 
about 50 mi., and a breadth of from 5 to 15 miles. The depth va- 
ries from a few feet to 20 ft. or more. Albemarle is separated from 
the Atlantic by a long narrow barrier beach. From the northeast 
end of the Albemarle the long, narrow arm called Currituck sound 
extends northward about 40 mi. to and beyond the Virginia bor- 
der. On the southeast Albemarle is connected with Pamlico sound 
by Croatan sound, and also by a narrower channel, Roanoke 
sound, separated from the former by Roanoke Island. From Albe- 
marle sound project many bay-like arms, commonly called rivers, 
because they serve as the mouths of streams; but they are true 
bays, having a breadth of several miles and a depth about equal 
to that of the sound. Roanoke river ( q.v .) is the most important 
stream emptying into it. Albemarle is connected with Norfolk, 
Va., harbour partly by natural and partly by artificial waterways 
(Dismal Swamp canal and the Albemarle and Chesapeake canal), 


thus forming an important link in the great inland waterway 
extending from Massachusetts to Beaufort, North Carolina. 

ALBENGA, town and episcopal see, province of Savona, 
Italy, on the northwest coast of the Gulf of Genoa, 5 2 i S.W. 
of Genoa by rail. Pop. (1936), 5,848 (town), 10,698 (commune). 
Albenga is the ancient Album Ingaunum or Albingaunum , tne 
chief town of the Ingauni, whose territory reached as far as 
Genoa. An inscription records the restoration of the walls, forum, 
harbour, etc., by Constantius a.d. 354. To the east is a well- 
preserved Roman bridge, Ponte Lungo, nearly 500 ft. long and 
n£ ft. wide, with 10 arches, each with a span of 37 ft. To the 
south is a conspicuous rectangular pillar, 27 ft. high, probably 
marking a tomb. A good brick Gothic cathedral has an interest- 
ing octagonal baptistery (8th or 9th century). 

ALBENIZ, ISAAC (1860-1909), Spanish pianist and pro- 
lific composer, who only towards the close of his career found his 
true metier and wrote the works which give him his chief claim 
to remembrance. These were his brilliant and fascinating piano- 
forte pieces, such as the suite Iberia, reproducing the rhythms 
and other characteristic features of Spanish popular music. He 
wrote also a number of works for the stage, including a comic 
opera, The Magic Opal, produced in London, and a more ambi- 
tious work, Pepita Jimenez, but these were of less account. 

ALBERONI, GIULIO (1664-1752), Spanish-Italian car- 
dinal and statesman, the son of a gardener, bom near Piacenza, 
probably at the village of Fiorenzuola. He took priest’s orders, 
and found his way to Rome in attendance on the son of a bishop. 
During the War of the Spanish Succession Alberoni rendered 
substantial services to the Duke of Vendome, commander of the 
French forces in Italy, and in 1711 he followed him into Spain 
as his secretary. Two years later Alberoni was appointed con- 
sular agent for Parma at the court of Philip V. of Spain, and 
helped to arrange the king’s marriage with Elizabeth Farnese of 
Parma, by whose influence he was made a member of the king’s 
council, bishop of Malaga, and in 1715 prime minister. Alberoni’s 
foreign policy was to undo the work of the Treaty of Utrecht. 
He desired to gain the succession of Elizabeth to Parma and 
Piacenza, then in the hands of Austria. To this end he made 
hurried attempts to reform the administration and the military 
and financial organization of Spain. But the impatience of Eliza- 
beth left him no time to mature his plans. In 1718 Alberoni 
equipped a small expedition to help the Scottish Jacobites against 
George II, but the fleet was wrecked on its way from Cadiz-. 
The Spanish ambitions in Italy led to the Quadruple Alliance of 
England, France, Austria and Holland, all of which needed a 
long period of peace for recovery from the last war, and after the 
landing in 1718 of Spanish troops at Palermo, French armies and 
English ships invaded Spain. After the Spanish collapse Alberoni was 
exiled, and went to Italy, where he took refuge in the Apennines, Pope 
Clement XI, w r ho was his bitter enemy, having ordered his arrest. 
On the latter’s death Alberoni appeared at the Conclave and took 
part in the election of Innocent XIII (1721), after which he was 
imprisoned for a time by the Pope, at Spain’s demand. At the next 
election, he was himself proposed for the papal chair, and secured 10 
votes at the Conclave which elected Benedict XIII. He died on 
June 16, 1752. Alberoni left a number of manuscripts, but the 
genuineness of the Political Testament published under his name at 
Lausanne in 1753 has been questioned. 

An Histoire du Cardinal Alberoni up to 1719 was published by 
Jean Rousset de Missy at The Hague in 1719. A laudatory life, 
Storia del Cardinale Giulio Alberoni , was published by Stefano Ber- 
sani, a priest educated at his college, at Piacenza, in 1861. Giulio 
Alberoni e il suo secolo, by Giovanni Bianchi (1901), is briefer and 
more critical. See also Lettres intimes de J. Alberoni , edited by 
M. E. Bourgeois (1892). 

ALBERT I (1875-1934), king of the Belgians, was bom at 
Brussels, April 8, 1875, the younger son of Philip, count of Flan- 
ders (1837-1905), who was a brother of Leopold II, and Princess 
Marie of Hohenzollern. The other childreri“'of this marriage were 
Baldwin (b. 1869), Henriette, afterward duchess of Vendome 
(1870-1948), a daughter who died in infancy and Josephine, after- 
ward Princess Charles of Hohenzollern (b. 1872). 

The premature death of Prince Leopold, only son of Leopold II, 
on Jan. 22, 1869, made Prince Baldwin heir presumptive to 
the Belgian crown, but on his death on Jan. 23, 1891, Prince Albert 
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became next in the line of succession. He was carefully educated, 
and showed a marked taste for engineering and mechanics, study- 
ing both naval and aerial construction. He received his training 
in military matters at the Ecole Militaire under Gen. Jungblut, 
and also became a thorough sportsman, taking much interest in 
mountaineering and later in aviation. He served as an officer in 
the Grenadier regiment. On Oct. 2, 1900 he was married at Mun- 
ich to Elisabeth (b. July 25, 1876), second daughter of Duke 
Charles Theodore of Bavaria. Three children were born of this 
marriage: Leopold, duke of Brabant (b. Nov. 3, 1901); Charles, 
count of Flanders (b. Oct. 10, 1903) and Marie Jose (b. Aug. 4, 
1906). See Leopold III. 

Prince Albert also travelled widely, paying a visit to America 
in 1898, and in 190S visiting England in order to study naval con- 
struction. In April 1909 he went to the Belgian Congo. Starting 
from the Cape, he visited the Cape province and the Transvaal, 
going from there to Elisabethville. Thence he traversed the 
Katanga mineral region and followed the course of the Congo to 
its mouth. He returned to Belgium in August, and three months 
later King Leopold died. 

On Dec. 23, 1909 Prince Albert took the oath of fidelity to the 
Belgian constitution, and became king under the name of Albert I. 
In his speech from the throne, the king emphasized his care for 
the people’s welfare in the words: “Our prosperity depends upon 
the prosperity of the masses.” He occupied himself more espe- 
cially with the organization of the army, and in May 1913 gave his 
assent to the law which was designed to secure for Belgium an 
army of 350,000 men. He also interested himself in various social 
and legal reforms, while his scientific tastes did not prevent him 
becoming a friend of art and literature. The economist Wax- 
weiler, the poet Verhaeren and the painter Laermans were on 
friendly terms with the royal family, the latter receiving personal 
attention from the queen when he was threatened with the loss of 
his sight. , 

Albert was anxious to preserve friendly relations with neigh- 
bouring States, and after 1910 paid official visits both to Berlin 
and Paris. On Nov, 5 and 6, 1913, the king, who had been ap- 
pointed honorary colonel of the regiment of Hanover Dragoons, 
visited Germany for the second time. At a reception in Potsdam, 
the Emperor William II. and Gen. von Moltke informed him 
that they considered war with France imminent. The king gave 
warning of this to the French ambassador in Berlin through his 
own minister plenipotentiary, Baron Beyens. On July 31, 1914, 
when the European crisis came to a head, the king wrote a per- 
sona! letter to the German emperor, reminding him of the respect 
due to Belgian neutrality. Germany replied by the ultimatum of 
Aug. 2, which in turn was answered by a fin de non recevoir and 
hostilities began. The king took command of the troops and 
established his headquarters first at Louvain and afterwards at 
Antwerp. He directed in person the first advance from Antwerp 
towards Louvain, which was intended to relieve the French and 
British armies engaged with the forces of Kluck and Billow. After 
the fall of Antwerp, the king and queen sent their children to 
England, while they themselves accompanied the retreating army; 
when it came to a halt on the Yser they took up their residence 
at Fumes. From Oct. 17 to 24 the Belgian army, under the king’s 
command, withstood the German invasion without any Allied 
assistance. During the whole of the war he remained with the 
troops, having his headquarters at La Panne, where he was ex- 
posed to the risk of enemy bombardments. He made continual 
visits to the front-line trenches, and eveir surveyed the enemy’s 
lines from an aeroplane. The queen remained with him, acting as 
a nurse in the Hopital de l’Ocean at La Panne. She also inter- 
ested herself deeply in the welfare of the soldiers in the trenches, 
and superintended the establishment of canteens and aid posts. 
Prince Leopold, King Albert’s elder son, lived by his father’s 
wish, the life of a simple soldier in the 12th Regiment. 

When the general offensive of Oct. 1918 was undertaken, Albert 
was appointed commander of the northern army groups, consist- 
mg of both Belgians and French, which captured the forest of 
Houthulst, “the Flandemstellung,” Thourout, Ostend and Bruges 
and forced the passage of the Lys. On Nov. u, 1918 the king 
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and queen made their entry into Ghent, and on Nov. 22 into 
Brussels, being received with enormous enthusiasm. Even before 
the signing of the Armistice the king had summoned at Lophem a 
number of politicians and had arranged a new government con- 
taining representatives of the three more important Belgian 
political parties. After a triumphant reception by parliament, 
the king made a speech from the throne, in which he urged 
that all parties should work together for national reconstruction, 
while, addressing himself to the Allies, he asked for the abolition 
of Belgian neutrality and of the treaties of 1839 which had left 
Belgium open to invasion. After the Armistice, King Albert de- 
clined the augmentation of his civil list. He occupied himself 
actively with the improvement of conditions in his country, visit- 
ing the devastated areas, and contributing considerable sums to 
“King Albert’s Fund,” which was devoted to providing temporary 
shelter for sufferers from the war. 

The king in person presided at the Colonial Congresses of 1920 
and 1926 and made important speeches on those occasions. He 
was actively interested in the development of the Belgian mercan- 
tile marine. As before the war, he continued to support the 
intellectual development of his country. After the war he made 
official visits to the State universities of Ghent and Liege. In Jan. 
1926 King Albert, who had been given honorary degrees by many 
universities, was elected a member of the Institut de France . His 
constant solicitude for the welfare of his people was shown during 
the floods which ravaged Belgium in Dec. 1925. On Feb. 17, 1934, 
while rock-climbing near Namur, King Albert fell and was killed. 
(, See Belgium.) 

Bibliography. — P. Nothomb, Le Roi Albert (1915) ; E. Laurent, 
Le Roi Albert (1912) ; Baron H. Beyens, Les homines de la Guerre — 
le roi Albert ( 1919) ; G. Mathys, Le Prince Albert; Mousseau, Le 
Prince Albert au Congo, La Mort de Leopold II, and VAvenement du 
Roi Albert , collection of documents (1909) ; X. Roux, Albert I., Roi 
des Beiges (1918) ; J- de C. MacDonnell, The Life of H. M. King 
Albert (1915) ; Evelyn Graham, Albert , King of the Belgians (1929). 

ALBERT 1 . ( c . 1250-1308), German king and duke of Aus- 
tria, eldest son of King Rudolph I., was invested with the duchies 
of Austria and Styria in 1282. On Rudolph’s death in 1291 Albert 
was obliged to acquiesce in the election of Adolph of Nassau as 
German king, but in 1298 he mustered sufficient allies to enable 
him to defeat Adolph at Gollheim, near Worms, was elected king at 
Frankfort on July 27, and crowned at Aix on Aug. 24. Pope Boni- 
face VIII. declined to recognize him until 1303 when Albert ad- 
mitted the right of the pope to bestow the imperial crown and 
promised that none of his sons should be elected king without 
papal consent. In 1306 he secured the crown of Bohemia for his 
son Rudolph, but tried in vain to impose his own claims on Thu- 
ringia in 1307. His action in abolishing all tolls established on the 
Rhine since 1250, led to the formation of a league against him by 
the Rhenish archbishops and the count palatine of the Rhine; but 
aided by the towns, he soon crushed the rising. He was on the 
way to suppress a revolt in Suabia when he was murdered on 
May 1, 1308, at Windisch on the Reuss, by his nephew John, after- 
wards called the “Parricide,” whom he had deprived of his 
inheritance. 

Although a hard, stem man, he had a keen sense of justice when 
his selfish interests were not involved, and few of the German 
kings possessed so practical an intelligence. He encouraged the 
cities, and not content with issuing proclamations against private 
war, formed alliances with the princes in order to enforce his 
decrees. The serfs, whose wrongs seldom attracted notice in an 
age indifferent to the claims of common humanity, found a friend 
in this severe monarch, and he protected even the despised and 
persecuted Jews. The stories of his cruelty and oppression in the 
Swiss cantons first appear in the 16th century, and are now 
regarded as legendary. 

See A. L. J. Michelsen, Die Landgrafschaft Tkuringen nnter den 
Konigen Adolf, Albrecht , und Heinrich VII. (Jena, i860) ; G. Droysen, 
Albrechts 1. Bemuhungen um die Nachfolge im Reich (Leipzig, 1862) ; 
J. F. A. Mucke, Albrecht 1. von Habsburg (Gotha, 1866). 

ALBERT II. (1397-1439), German king, king of Bohemia 
and Hungary, and (as Albert V.) duke of Austria, was bom on 
Aug. 10, i 397 > son of Albert IV. of Habsburg, duke of Austria. 
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He succeeded to the duchy of Austria on his father’s death in 
1404, and in 1438 succeeded his father-in-law, Sigismund. as Ger- 
man king, though he does not appear to have sought election. 

He was crowned king of Hungary and of Bohemia but was un- 
able to obtain possession of the latter country. His reign, which 
lasted less than two years, was spent in the defence of Hungary 
against the Turks. He died at Langendorf on Oct. 27, 1439. Albert 
was an energetic and warlike prince, whose short reign gave great 
promise of usefulness for Germany. 

See W. Altmann, Die Wahl Albrecht II. zum romischen Kbnige 
(1886). 

ALBERT, FREDERICK AUGUSTUS (1828-1902), king 
of Saxony, was born April 23, 1828, being the eldest son of 
Prince John, who succeeded to the throne in 1854. In 1849 he 
served as a captain in the campaign of Schleswig-Holstein against 
the Danes. When the war of 1866 broke out, the crown prince 
was placed in command of the Saxon forces opposing the Prus- 
sian army of Prince Frederick Charles. No attempt was made 
to defend Saxony; the Saxons fell back into Bohemia and effected 
a junction with the Austrians. They took a prominent part in the 
battles by which the Prussians forced the line of the Iser and in 
the battle of Gitchin. The crown prince, however, succeeded in 
effecting the retreat in good order, and in the decisive battle of 
Koeniggraetz ( see Seven Weeks' War) he held the extreme left 
of the Austrian position with great tenacity. After peace was 
made and Saxony had entered the North German confederation, 
he was placed in command of the Saxon army, which had now 
become the XII. Army Corps of the North German army. He 
was a firm adherent of the Prussian alliance. 

On the outbreak of war in 1870 he again commanded the 
Saxons, who formed the extreme left of the German army, at 
Gravelotte, and with the Prussian Guard carried out the attack 
on St. Privat, the final and decisive action in the battle. In the 
march towards Paris the crown prince was given a separate com- 
mand over the 4th army (army of the Meuse) consisting of the 
Saxons, the Prussian Guard corps, and the 4th (Prussian Saxony) 
corps. He took a leading part in the operations which preceded 
the battle of Sedan, the 4th army being the pivot on which the 
whole army wheeled round in pursuit of MacMahon; and the 
actions of Buzancy and Beaumont on Aug. 29 and 30 were fought 
under his direction ; in the battle of Sedan itself, with the- troops 
under his orders, he carried out the envelopment of the French 
on the east and north. Albert had won the complete confidence of 
the army, and during the siege of Paris his troops formed the 
north-east section of the investing force. After the armistice he 
was left in command of the German army of occupation, a po- 
sition which he held till the fall of the Commune. 

On the conclusion of peace he was made an inspector-general 
of the army and field-marshal. On the death of his father on 
Oct. 29, 1873, he succeeded to the throne. The king devoted him- 
self mainly to military affairs, in which his advice and experience 
were of the greatest value to the German army in general. In 
1897 he was appointed arbitrator between the claimants for the 
principality of Lippe. King Albert married in 1853 Carola, 
daughter of Prince Gustavus of Vasa, and granddaughter of the 
last king of Sweden of the house of Holstein. He died June 10, 
1902. 

ALBERT (1522-1557), prince of Bayreuth, surnamed The 
Warlike, and also Alcibiades, was a member of the Franconian 
branch of the Hohenzollem family. His restless and turbulent 
nature marked him out for a military career; and having collected 
a small band of soldiers, he assisted the emperor Charles V. in 
Ms war with France in 1543. Sharing in the attack on the Saxon 
electorate, Albert was taken prisoner at Rochlitz in March 1547 
by John Frederick, elector of Saxony, but was released as a result 
of the emperor’s victory at Miihlberg in the succeeding April. He 
then followed the fortunes of his friend Maurice, the new elector 
of Saxony, deserted Charles, and joined the league which pro- 
posed to overthrow the emperor by an alliance with Henry II. 
of France. Having extorted a large sum of money from the 
burghers of Nuremberg, he quarrelled with Ms supporter, the 
French king, and offered Ms services to the emperor. Charles, 
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anxious to secure such a famous fighter, gladly assented to Al- 
bert’s demands and gave the imperial sanction to his possession 
of the lands taken from the bishops of Wurzburg and Bamberg. 
After Albert had been placed under the imperial ban in Dec. 15 53 
on account of his depredations in Franconia, he was defeated by 
Henry II., duke of Brunswick, and compelled to fly to France. He 
there entered the service of Henry II., and had undertaken a 
campaign to regain his lands when he died at Pforzheim Jan. 8, 

5 $ee J. Voigt, Markgraj Albrecht Alcibiades von Brandenburg- Kulm- 
bach (Berlin, 1852). 

ALBERT, PRINCE CONSORT OF ENGLAND (1S19- 
1861), b. at Rosenau Aug. 26, 1819. Francis Charles Augustus 
Albert Emmanuel was the second son of the hereditary duke of 
Saxe-Coburg-Gotha (belonging to the Ernestine or elder branch 
of the royal family of Saxony) by his first wife, the Princess 
Louise of Saxe-Gotha-Altenburg (d. 1831), from whom the duke 
was separated in 1824. His father’s sister married the duke of 
Kent, and her daughter, afterwards Queen Victoria of England, 
was thus his first cousin. They were born in the same year, fil- 
bert and his elder brother, Ernest, were educated privately and 
at the University of Bonn. There Prince Albert studied natural 
science, political economy, and philosophy; he diligently culti- 
vated music and painting, and excelled in gymnastic exercises, 
especially in fencing. 

The idea of a marriage between him and his cousin Victoria 
had always been cherished by their uncle, King Leopold I. of 
Belgium, and in May 1836 the duke of Saxe-Coburg-Gotha and 
his two sons paid a visit to the duchess of Kent and her daughter 
at Kensington Palace. The visit was by no means to the taste of 
King William IV., who disapproved of the match and favoured 
Prince Alexander of Orange. But Leopold’s plan was known to 
Princess Victoria, and William’s objections were fruitless. Prin- 
cess Victoria, writing to her uncle Leopold (May 23, 1836) said 
that Albert was “extremely handsome,” and (June 7) thanked 
him for the “prospect of great happiness you have contributed 
to give me in the person of dear Albert. He possesses every 
quality that could be desired to render me perfectly happy.” In 
the winter of 1838-39 the prince travelled in Italy, accompanied 
by Baron Stockmar, the Queen’s confidential adviser, formerly 
Leopold’s doctor and private secretary. On Oct. 10, 1839, and 
Ernest went again to England to visit the Queen, with the object 
of finally settling the marriage. The betrothal took place on Oct. 
15, and on Feb. 10, 1840 the marriage was celebrated &t the 
chapel-royal, St. James’s. 

The public life of the Prince Consort cannot be separated from 
that of the Queen, and it is unnecessary here to repeat such details 
as are given in the article {see Victoria, Alexandrina) . The 
prejudice against him, on account of what was regarded as his 
undue influence in politics, was never fully dissipated till after 
Ms death. His co-operation with the Queen in dealing with the 
political responsibilities which devolved upon the sovereign repre- 
sented an amount of conscientious and self-sacrificing labour 
which cannot easily be exaggerated; and Ms wisdom in council 
could only be realized, outside a very small circle, when in later 
years the materials for the history of that time became accessible. 
He was indeed a man of cultured and liberal ideas, well quali- 
fied to take the lead in many reforms which the England of that 
day sorely needed. He was specially interested in endeavours to 
secure the more perfect application of science and art to manu- 
facturing industry. 

The Great Exhibition of 1851 originated in a suggestion he 
made at a meeting of the Society of Arts, and owed the greater 
part of its success to his intelligent and unwearied efforts. He 
had to work for its realization against an extraordinary outburst 
of angry expostulations. Every stage in his project was combated. 
In the House of Peers, Lord Brougham denied the right of the 
Crown to hold the exhibition in Hyde Park; in the Commons, 
Colonel Sibthorp prophesied that England would be overrun with 
foreign rogues and revolutionists, who would subvert the morals 
of the people, filch their trade secrets from them, and destroy 
their faith and loyalty towards their religion and their sovereign. 
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Prince Albert was president of the exhibition commission, and 
every post brought him abusive letters, accusing him, as a for- 
eigner, of being intent upon the corruption of England. He was 
not the man to be balked by talk of this kind, but quietly per- 
severed, looking always to the probability that the manufactur- 
ing power of Great Britain would be quickened by bringing the 
best manufactured products of foreign countries under the eyes 
of the mechanics and artisans. The ex- 
hibition was opened by the Queen on May 
i, 1851, and was a colossal success; and 
the realized surplus of £150,000 went to 
establish and endow the South Kensington 
Museum (afterwards renamed “Victoria 
and Albert 3 ’) and to purchase land in that 
neighbourhood. 

Similar institutions, on a smaller scale 
but with a kindred aim, always found in 
him warm advocacy and substantial sup- 
port. It was chiefly at meetings in con- 
nection with these that he found occasion 
for the delivery of addresses characterized 
by profound thought and comprehensive- 
ness of view, a collection of which was 
published in 1857. One of his best speeches 
is the inaugural address which he delivered 



as president of the British Association for The albert memorial 
the Advancement of Science when it met m !« 

at Aberdeen in 1859. The education of his | g 7 6 D ERECTED 1 N 
family and the management of his do- memory of albert, 


mestic affairs furnished the Prince with prince consort of 


another very important sphere of action, England 
in which he employed himself with conscientious devotion. 

As the Prince became better known, public mistrust began to 
give way. In 1847, but only after a significantly keen contest 
with Earl Powis, he was elected chancellor of Cambridge Uni- 
versity; and he was soon afterwards appointed master of Trinity 
House. In June 1857 the formal title of Prince Consort was 
conferred upon him by letters patent, in order to settle certain 
difficulties as to precedence that had been raised at foreign courts. 

But in the full career of his usefulness he was cut off. During 


the autumn of 1861 he was busy with the arrangements for the 
projected international exhibition, and it was just after returning 
from one of the meetings in connection with it that he was seized 
with his last illness. Beginning at the end of November with 
what appeared to be influenza, it proved to be an attack of 


though a truce was made in 1521 the dispute, which was referred 
to the emperor, remained unsettled. Albert was then converted 
to Protestantism, and, supported by the advice of Martin Luther, 
determined to make Prussia a hereditary duchy, though he was 
at the same time assuring Pope Adrian VI. that he intended to 
reform the Order and repress Lutheranism among the knights. 
Eventually in 1525 a treaty was signed at Cracow by Sigismund 
I. of Poland, agreeing to the creation of a duchy, provided it were 
held as a Polish fief, and Albert was formally invested on Feb. 10. 

The new duke proceeded to further Protestantism m East 
Prussia. He was deposed from the grand mastership, but the Teu- 
tonic knights were unable to recover Prussia, and, although he 
was placed under the ban of the empire, it was never enforced. In 
imperial politics Albert was fairly active. Joining the league of 
Torgau in 1526, he acted in unison with the Protestants, and was 
among the princes who banded themselves together to overthrow 
Charles V. after the issue of the Interim in May 1548- The early 
years of Albert’s rule in Prussia were fairly prosperous. Although 
he had some trouble with the peasantry, the lands and treasures 
of the church enabled him to propitiate the nobles and for a time 
to provide for the expenses of the court. He did something for 
the furtherance of learning by establishing schools in every town 
and by giving privileges to serfs who adopted a scholastic life. 
In 1544, in spite of some opposition, he founded a university at 
Konigsberg, where he appointed his friend Osiander to a profes- 
sorship in 1549. But Osiander’s divergence from Luther’s doc- 
trine of justification by faith involved him in a violent quarrel 
with Melanchthon, who had adherents in Konigsberg, and these 
theological disputes soon created an uproar in the town. The 
duke strenuously supported Osiander, and the area of the quarrel 
soon broadened. After Osiander’s death in 1552, a preacher 
named John Funck, with an adventurer named Paul. Scalich, 
exercised great influence over him. The state of turmoil caused 
by these religious and political disputes compelled the duke to 
consent to a condemnation of the teaching of Osiander, and in 
1566 the estates appealed to Sigismund II., king of Poland, who 
sent a commission to Konigsberg. Scalich saved his life by flight, 
but Funck was executed; the question of the regency was settled; 
and a strict form of Lutheranism was declared binding on all 
teachers and preachers. The duke, a disappointed man, lived for 
two years longer, and died at Tapiau on March 20, 1568. 

See J. Voigt, Briefwechsel der beruhmtesten Gelekrten des Zeitalters 
der Reformation mit Herzog Albrecht von Preussen (Konigsberg, 
1841) ; K. Lohmeyer, Herzog Albrecht von Preussen (Danzig, 1890) ; 
E. Joachim, Die Politik des letzten Hochmeisters in Preussen , Albrecht 
von Brandenburg (Leipzig, 1892). 


typhoid fever, and, congestion of the lungs supervening, he died 
on Dec. 14. The grief of the Queen was overwhelming and the 
sympathy of the whole nation marked a revulsion of feeling about 
the Prince himself which was not devoid of compunction for 
earlier want of appreciation. The magniflcent mausoleum at 
Frograore, in which his remains were Anally deposited, was 
erected at the expense of the Queen and the Royal Family; and 
many public monuments to “Albert the Good” were erected all 
over the country, the most notable being the Albert Hall (1867) 
and the Albert Memorial (1876) in London. His name was also 
commemorated in the Queen’s institution of the Albert medal 
(1866) in reward for gallantry in saving life, and of the order 
of Victoria and Albert (1862). 

Bibliography. — By the Queen’s authority, her secretary, General 
Grey, compiled The Early Days of the Prince Consort , published in 
1867; and The Life and Letters of the Prince .Consort (1st vol., 1874; 
and, 1880) was similarly edited by Sir Theodore Martin. A volume 
of the Principal Speeches and Addresses of Prince Albert , with an in- 
troduction by Sir Arthur Helps, was published in 1862. See also C. F. 
von Stockmar, Memoirs (1872) ; the Letters of Queen Victoria (1907) ; 
and Lytton Strachey, Queen Victoria (1921). (H. C.) 

ALBERT (1490-1568), last grand master of the Teutonic 
Order, and first duke of Prussia, was bom at Ansbach, May 16, 
1490, the third son of Frederick of Hohenzollern, prince of Ans- 
bach and Bayreuth, and Sophia, daughter of Casimir IV., king of 
Poland. In 1511 Albert was made grand master of the Teutonic 
Order, which had held East Prussia under Polish suzerainty since 
146& In 1519 Albert was at war with his Polish suzerain, and 


ALBERT III. (1443-1500), duke of Saxony, surnamed 
Animosus or The Courageous, younger son of Frederick II., 
the Mild, elector and duke of Saxony, was born Jan. 27, 1443, and, 
after escaping from the hands of Kunz von Kauf ungen, who had 
abducted him and his brother Ernest, passed some time at the 
court of the. Emperor Frederick III. in Vienna. After the death 
of the Elector Frederick in 1464, Albert and Ernest ruled their 
lands together, but in 1485 a division was made by the Treaty of 
Leipzig, and Albert received Meissen, together with some adjoin- 
ing districts, and founded the Albertine branch of the family, of 
Wettin. 

In 1475, Albert took a prominent part in the imperial campaign 
against Charles the Bold, duke of Burgundy, and in 1487 led an 
expedition against Matthias Corvinus, king of Hungary, which 
failed owing to lack of support on the part of the emperor. In 
1488 he marched with the imperial forces to free the Roman king 
Maximilian from his imprisonment at Bruges, and after the king 
returned to Germany in 1489, Albert restored the authority of 
Maximilian in Holland, Flanders and Brabant. In 1498 Maxi- 
milian bestowed upon him the title of hereditary governor 
(potestat) of Friesland, but he had to make good his claim by 
force of arms. He was engaged in repressing a rising in Friesland 
when he died at Emden, Sept. 12, 1500. Albert, who was a man of 
great strength and considerable skill in feats of arms, delighted 
in tournaments and knightly exercises. His rule was a period of 
prosperity in Saxony in spite of the large sums which he spent 
campaigning in the emperor’s service. 
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, ^ e f F\ , von Bangenn, Herzog Albrecht der Beherzte, Stammvater 
des komghcken Hauses Sachsen (Leipzig, 1838) ; 0 . Sperling, Herzog 
Albrecht der Beherzte von Sachsen als Gubernator Frieslands (Leipzig, 
1892). * bf 

ALBERT, DUKE OF WURTTEMBERG (1865-1939), 
German general, the son of Duke Philip of Wurttemberg, was 
born in Vienna on Dec. 23, 1865. As the king and queen of Wurt- 
temberg had no male heir, he was the heir presumptive to the 
Wurttemberg throne. He passed through the different grades of a 
military career and was appointed general in command of the XI, 
Army Corps at Cassel in 1906, and in 1908 was entrusted with 
the command of the Wurttemberg Army Corps. In 1913 he was 
advanced to the rank of generaloberst (colonel-general, immedi- 
ately below field-marshal) and was appointed inspector-general of 
the VI. Army inspection. At the outbreak of World War I he 
took over the leadership of the IV. Army on the western front, was 
advanced to the rank of field-marshal-general in 1916 and ap- 
pointed chief-in-command of the group of armies on the front in 
Alsace-Lorraine, which fought under his leadership until the end 
of the war. He married in 1S93 the late Archduchess Margarete 
Sophie of Austria (d. 1902), the sister of the Archduke Francis 
Ferdinand, who was assassinated at Sarajevo. He died Oct. 29, 
1 93 9, at Stuttgart, Germany. 

ALBERT I. (c. 1x00-1170), margrave of Brandenburg, sur- 
named “the Bear,” was the only son of Otto the Rich, count of 
Rallenstadt, and Eilika, daughter of Magnus Billung, duke of 
Saxony. He inherited the valuable Saxon estates of his father in 
1123, and on his mother’s death in 1142 succeeded to one-half of 
the lands of the Billungs. About 1123 he received from Lothair, 
duke of Saxony, the margraviate of Lusatia. In 1128 his brother- 
in-law, Henry II., margrave of the Saxon north mark, died, and 
Albert, disappointed at not receiving this fief, attacked Udo, the 
succeeding margrave, and was consequently deprived of Lusatia 
by Lothair. His services in Italy in 1132 were rewarded in 1134 
by the investiture of the north mark, which was again without -a 
ruler. For three years he was occupied in campaigns against the 
Wends, and by an arrangement made with Pribislaus, duke of 
Brandenburg, Albert secured this district when the duke died in 
1150 - 

Taking the title margrave of Brandenburg, he pressed the war- 
fare against the Wends, extended the area of his mark, did much 
for the spread of Christianity and civilization therein, and so be- 
came the founder of the margraviate of Brandenburg. In 1137 
his cousin, Henry the Proud, had been deprived by King Conrad 
III. of his Saxon duchy, which was given to Albert. But he was 
driven from Saxony and also from his mark by Henry, and com- 
pelled to take refuge in South Germany, and when peace was made 
in 1142 he renounced the Saxon dukedom and received the coun- 
ties of Weimar and Orlamunde. 

It was possibly at this time that Albert was made arch-cham- 
berlain of the empire, an office which afterwards gave the mar- 
graves of Brandenburg the rights of an elector. In 1x62 Albert 
accompanied the Emperor Frederick I. to Italy, and distinguished 
himself at the storming of Milan. In 1164 he joined a league of 
princes formed against Henry the Lion, and peace being made in 
1169, Albert divided his territories among his six sons. He died 
Nov. 13, 1170, and was buried at Ballenstadt. His personal qual- 
ities won for him the surname of “the Bear,” and he is also called 
by later writers “the Handsome.” 

See L. von Heinemann, Albrecht der Bar (Darmstadt, 1864). 

ALBERT IIL (1414-86), elector of Brandenburg, sumamed 
Achilles because of his relentless energy and physical strength, 
and his combination of shrewdness and knight-errantry, was the 
third son of Frederick I. of Hohenzollern, elector of Branden- 
burg. Albert was born at Tangermunde on Nov. 9, 1414, and 
died at Frankfurt on March 11, i486. On the division of terri- 
tory which followed his father’s death in 1440 he received the 
principality of Ansbach; on the death of his brother John in 
1464 he inherited Bayreuth; and in 1470, on the abdication of 
his brother Frederick II., he became elector of Brandenburg. 
His main object was family aggrandizement, and he became as 
powerful among the northern as the elector of the Palatinate 
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among the southern princes. He saw that division of inheritance 
weakened the family power, and he devised the famous Disposltio 
Achillea of 1473, which decreed that the mark of Brandenburg 
should descend intact to the eldest son, the younger son receiving 
the Franconian possessions of the Hohenzollerns. Both sections 
of the family lands were to descend thenceforward by primo- 
geniture, a new principle in the succession of the German princely 
houses. He married his daughter Barbara to Henry VI. of GJogau, 
and after her husband’s death secured a part of his Pomeranian 
lands for his daughter in 1482. The power of Brandenburg de- 
clined with his death. It is said that the old warrior, who had 
spent the greater part of his life either in fighting against the towns 
which desired to maintain their independence, or the princes who 
sought reforms, or in purely dynastic struggles, realized at the end 
of his life that military strength was useless so long as Germany 
had no sound peace, no good system of law and no general 
currency. 

See Das kaiserliche Buck des Markgrafen Albrecht Achilles , Vorkur- 
jiirstliche Periode, 1440-70 , ed. by C. Hoefler (Bayreuth, 1850) ; 
Kurfiirstliche Periode , ed. by J. von Minutoli (1850) ; Quellensamm- 
lung zur Geschichte des Hauses Hohenzollern, Band I., ed. by C A. H. 
Burkhardt (Jena, 1857) ; O. Franklin, Albrecht Achilles und die 
Nuremberger, 1449-53 (1866) ; Politische Korrespondenz des Kurjiir - 
sten Albrecht Achilles, 1470-86, ed. by F. Priebatsch (Leipzig, 1894- 
98) ; J. G. Droysen, Geschichte der preussischen Politik (1855-86). 

ALBERT (1490-1545), elector and archbishop of Mainz, and 
archbishop of Magdeburg, was the younger son of- John Cicero, 
elector of Brandenburg, and was born June 28, 1490, and died at 
Aschaffenburg Sept. 24, 1545. In 1513 he became archbishop of 
Magdeburg and administrator of the diocese of Halberstadt. In 
1514 he obtained the electorate of Mainz, and in 1518 was made a 
cardinal. 

Meanwhile to pay for the pallium of the see of Mainz and to 
discharge the other expenses of his elevation, Albert had bor- 
rowed a large sum of money from the Fuggers, and had obtained 
permission from Pope Leo X. to conduct the sale of indulgences 
in his diocese to obtain funds to repay this loan. For this work he 
procured the services of John Tetzel, and so indirectly exercised 
a potent influence on the course of the Reformation. When the 
imperial election of 1519 drew near, the elector’s vote was eagerly 
solicited both by the partisans of Charles (afterwards the Em- 
peror Charles V.) and of Francis I., king of France, and he 
appears to have received a large amount of money for the vote 
which he cast eventually for Charles. Albert’s large and liberal 
ideas, his friendship with Ulrich von Hutten, and his political 
ambitions, appear to have raised hopes that he would be won 
over to the reformed faith; but after the peasants’ war of 1525 
he ranged himself definitely among the supporters of Catholicism. 
He was nevertheless compelled to grant religious liberty to the 
inhabitants of Magdeburg in return for 500,000 florins. 

During his latter years indeed he showed more intolerance 
towards the Protestants. Albert adorned the Stiftskirche at Halle 
and the cathedral at Mainz in sumptuous fashion, and took as 
his motto the words Domine 7 dilexi decorum domus tuae . A gen- 
erous patron of art and learning, he counted Erasmus among his 
friends. 

See J. H. Hennes, Albrecht von Brandenburg, Erzbischof von Mainz 
und Magdeburg (Mainz, 1858) ; J. May, Der Kurfurst, Kardinal , und 
Erzbischof Albrecht II. von Mainz und Magdeburg (Munich, 1S65- 
75 ) ; W. Schum, Kardinal Albrecht von Mainz und die Erfurten 
Kirckenreformation (Halle, 1878) ; P. Redlich, Kardinal Albrecht von 
Brandenburg, und das neue Stift zu Halle (Mainz, 1900). 

ALBERT (FRIEDRICH RUDOLF ALBRECHT), 

Archduke (1817-1895), Austrian field-marshal, the eldest son of 
the Archduke Charles (Karl Friedrich), was bom Aug. 3, 1817, in 
Vienna. After having been educated under the careful superin- 
tendence of his father, he entered the Austrian army as a colonel 
of infantry in 1S37, and was transferred to the cavalry arm in 
1839, and became a lieutenant-field-marshal in 1843. He learned 
the art of war from Radetzky. At this time the Austrian generals 
and staff officers had committed themselves blindly to the strate- 
gical method of the Archduke Charles, the tradition of whose 
practical soldiership survived only in Radetzky and a few others. 
Albert chose to follow Radetzky, and was thus saved from the 
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pseudo-scientific pedantry which brought defeat to the Austrian 
arms in 1859 and in 1866. 

He fought under Radetzky as a volunteer throughout the cam- 
paign of 1848, having been present at the action of Pastrengo and 
the battles of Santa Lucia and Custozza. In the following cam- 
paign he applied for and obtained the command of a division in 
the 2nd corps (under d’Aspre), though his previous grade had 
been that of commander-in-chief. The splendid fighting of the 
corps at Novara was decisive, and Radetzky named d’Aspre, 
Count Tkurn, and the archduke as the general officers worthy of 
the greatest rewards. In 1850 he became a general of cavalry, 
and in 1851 military and civil governor of Hungary, a position 
which he retained until i860, when he was relieved at his own 
request. 

Soon afterwards he was appointed to succeed Radetzky as com- 
mander-in-chief in Italy, and in 1863 he was promoted to the 
rank of field-marshal When war became imminent in 1866, the 
archduke took command of the field army in Italy. For the story 
of the campaign of 1866 in Italy, see Italian Wars. The 
operations of the archduke, who disposed of considerably in- 
ferior forces, were crowned with success in the brilliant victory 
of Custozza (June 23), and his reputation as a general-in-chief 
was firmly established during only eight days of field operations, 
though it is possible that his chief of staff, Lieutenant-Field-mar- 
shal von John, contributed not a little to the success of the Aus- 
trian arms. 

The result of Custozza was the retreat and complete immobili- 
zation of the whole Italian army, so that Albert was able to dis- 
patch the greater part of his troops to reinforce the Bohemian 
army, when, after having been defeated by the Prussians, it fell 
back on Vienna. On July 10 the archduke was summoned to 
Vienna to take supreme command of the forces which were being 
coliected to defend the capital, but peace was made before further 
hostilities took place. From this time, under various titles, he 
acted as inspector-general of the army. 

Like his father, and with better fortune, be was called upon to 
reorganize the military system of his country on an entirely new 
plan, learned, as before, by defeat. The principle of universal 
short service, and the theory of the armed nation, were neces- 
sarily the groundwork of the reforms, and the consequent prepa- 
ration of all the national resources for their task in war, by the 
superintendence of peace administration, by the skilful conduct 
of manoeuvres, was thenceforward the task of his lifetime. ’ In 
1S70 he conducted the military negotiations preparatory to an 
alliance with France, which, however, was not concluded. He 
retained personal control of the army until his last illness, which 
he contracted at the funeral of his nephew Francis, ex-king of 
Naples. His only remaining brother, the Archduke Wilhelm, had 
died a few months before, as the result of an accident. He him- 
self died Feb. 18, 1895. His only son died in childhood, and his 
nephew Archduke Frederick (born 1S56) inherited his great pos- 
sessions, including the Albertina, a famous collection of books, 
manuscripts, engravings and maps, founded by Duke Albert of 
Saxe-Teschen. 

Among the military works of the Archduke Albert, t)ber die Verant - 
wortlichkeit im Kriege created a sensation, and was translated into 
English and French. He also wrote Gedanken iiber dem Militdrgezst ; 
Vber die ho here Leitung im Kriege ; and Kritiscke Betrachtungen iiber 
den Feldzug 1866 in lialien. He was the principal editor of the military 
works of his father. 

See Mathes v. Bilabrueck, “Gedenkrede auf Weiland Sr. K. u . K. H. 
Erzh. Albrecht,” Mil.-W issensckaftl. Verein (1895) ; Teuber, F. M. 
Erzh. Albrecht, ein Lebensbild (Vienna, 1895) ; Duncker, F. M. Erz- 
herzog Albrecht (Vienna and Prague, 1897). 

ALBERT, also named Alexandre Martin (1815-1895), the 
first industrial working-man to enter a government, was a mem- 
ber of the French Provisional Republican Government in Feb. 
1848. He signed all decrees “Albert, owner ” and followed 
implicitly the guidance of Louis Blanc ( q.v .). He was sentenced 
to ten years* deportation on political grounds in 1849. On his 
release he secured employment as a gasworker. 

ALBERT, Madame ( c , 1805-1846), French actress, whose 
maiden name was Therese Vernet, was bom of a family of players. 
Her grace, beauty, and distinction of manner made her the idol 


of Paris, and her circle of admirers was widened by long tours 
of the provinces and abroad. 

ALBERT (OF AIX) (fi. c. a.d. iioo), historian of the first 
crusade, was canon and oust os of the church of Aix-la-Chapelle 
He wrote a Historia Hierosolymitanae expedition is or Chronicon 
Hierosolymitamm de hello sacro , a work in 12 books, between 
1125 and 1150. This book gives the history of the first crusade 
and of the Latin Kingdom of Jerusalem down to 1x21. It was 
well known during the middle ages, and was largely used by 
William, archbishop of Tyre, for the first six books of his Belli 
sacri historia. The first edition of the history was published at 
Helmstadt in 1584, and a good edition is in the Recueil des 
historiens des croisades , tome iv. (Paris, 1841-87). 

See M. Pigeonneau, Le Cycle de la croisade et de la famille de 
Bouillon (1877) ; F. Krebs, Zur Kritik Alberts von Aachen (Muenster, 
1881) ; H. von Sybel, Geschichte des ersten Kreuzzuges (Leipzig, 1881) ; 
B. Kugler, Albert von Aachen (Stuttgart, 1885) ; F. Vercruysse, Essai 
critique sur la chronique d’ Albert d’Aix (Liege, 1889). 

ALBERT, LAKE (A. NYANZA), Uganda, situated in 
i° 9' to 2 0 if S., and 30° 30' to 31 0 35' E. Its greatest length is 
100 mi., its greatest breadth 22 mi., and its greatest depth 55 ft. 
The area is approximately 1,640 sq.mi.; i.e., about the size of Lan- 
cashire. The height of the lake surface above sea level is given as 
2,037 ft*, but this is liable to seasonal and other fluctuations. 

The lake lies on the floor of the western branch of the Rift 
valley. Thermal springs occur at Kibiro, and again between the 
Murchison falls, on the Victoria Nile, and Wadelai. At Kibiro 
salt springs are exposed on the strand in the dry season, and 
give rise to a native trade in salt. At the southern end of Albert 
Nyanza is a wide plain, traversed by the Semliki river, which 
enters the lake through a swamp of tall weeds, chiefly ambach 
and papyrus. On both the eastern and western sides the walls 
of the Rift valley are close to the lake, the water in many cases 
washing the base of the cliffs. Elsewhere the narrow foreshore 
is thickly wooded. The ascent to the plateaux is generally by a 
series of abrupt steps. On the western side the mountains pre- 
sent many pointed and conical summits, some of which may be 
nearly 8,000 ft. above the lake; on the eastern side the cliffs 
rise sharply for 1,000 to 2,000 ft. On either coast wild ravines, 
densely wooded, break the outline of the mountains. Through 
these gorges and over the plateau-edge fall magnificent cascades. 
Towards the north the hills recede from the coast and on both 
sides fiats extend for distances varying from *5 mi. to 15 mi. On 
the eastern side, 92 mi. from the southern end of the Nyanza, the 
Victoria Nile enters the lake, here not more than 6 mi. across, 
through a wilderness of woods, the delta of the Nile extending 
over 4 mi. The mouth of the main stream is obstructed by a bar 
of its own formation; the current is sluggish; there are many side 
channels, and the appearance of the lake gives no hint that a 
great river has joined its waters. For 5 mi. or 6 mi. north of the 
junction of the Victoria Nile the lake suffers no material diminu- 
tion in width. Then, however, the eastern and western shores 
approach each other, and a current is perceptible flowing north. 
The lake has become the Bahr-el-Jebei, or Mountain river, as 
this section of the Nile is called. Albert Nyanza is shallow; at 
its southern end the water for a considerable distance is not more 
than 3 ft. deep. The deepest soundings give only 50 ft. to 55 ft., 
the average depth being 30 to 40 ft. 

The Albertine Basin of the Nile. — Albert Nyanza receives 
the whole of the drainage of Edward Nyanza and the Semliki 
river, and with them forms the “Albertine” Nile system. Its 
waters,^ as stated above, mingle with those of the Victoria Nile. 
There is evidence of very considerable shrinkage in the size of 
these lakes. Within human times the level of Albert Nyanza ap- 
pears to have been 1,000 ft, higher than it is at present. The 
causes of this fall have not been fully explained. Both tectonic 
and climatic agencies may be involved. River erosion is probably 
also a complicating factor. In recent geological times the valley 
to the north of Edward Nyanza, then-much larger than now, was 
blocked. The removal of the block led to the shrinkage of the 
lake and the formation of the Semliki, which found its way to 
the more northern lake— Albert Nyanza. Gradually the Semliki 
eroded its bed, and consequently the level of Edward Nyanza 
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continued to fall The process 'continues but is checked by the 
existence of the rock barrier which stretches across the Semliki. 
This stream leaves Edward Nyanza at its northwest end in o° 8' 
30" S., and after a course of about 160 mi. enters Albert Nyanza 
in i° g' N. In its upper and in its lower course the river flows 
either through high alluvial plains, in which it has scored a deep 
channel, or across swamp land. In the middle section, which has 
a length of some 75 mi., the river runs in a deep narrow valley 
covered with the densest forest. On the west this valley is 
bounded by the Congo mountains, which form the wall of the 
Rift valley, on the east by the mighty range of Ruwenzori, whose 
heights tower over 16,000 ft. above sea level. In this length of 
7 5 mi. the river falls in cataracts and rapids over 800 ft. 

Albert Nyanza, on the other hand, is threatened in the distant 
future with destruction from another cause — the filling of its 
bed by the alluvium poured into it by the Semliki, the Victoria 
Nile and other streams. The Semliki receives directly or indirect- 
ly the whole of the drainage of Ruwenzori, and also that of the 
eastern face of the Congo mountains as well as the drainage 
basin of Edward Nyanza. The Semliki, as it emerges from the 
region of forest and cataracts and deposits much of its burden, 
becomes sluggish as its slope flattens out. This process has 
formed a large plain at the south end of Albert Nyanza, which has 
seriously encroached upon the lake. At the northern end of the 
lake the sediment brought down by the Victoria Nile is producing 
a similar effect. Nyamsasi, which was an island at the south- 
west end in 1889, has become a peninsula. Islands which in 1876 
were on the east coast no longer exist; they now form part of 
the foreshore. On the other hand, the shrinkage of the lake level 
caused the appearance in 1885 of an island where in 1879 there 
had been an expanse of shallow water. It seems probable that, 
in a period geologically not very remote, the “Albertine” 
system will consist of one great river, extending from the 
northern slopes of the Kivu range, where the Ruchuru has its 
rise, to the existing junction of the Victoria Nile with Albert 
Nyanza. 

The combined drainage area, including the water surface of 
Edward Nyanza, the Semliki and Albert Nyanza, is some 16,600 
sq.mi. Throughout this area the rainfall is heavy (40 in. to 60 in. 
or more per annum), the volume of the Semliki in flood being 
not less than 700 cu.mi. per second. Of the water received by 
Albert Nyanza annually (omitting the Victoria Nile from the 
calculation) between 50% and 60% is lost by evaporation, while 
24,265,000,000 cu.mi. are annually withdrawn by the Bahr-el- 
Jebel. The “Albertine” system plays a comparatively insignificant 
part in the annual flood rise of the White Nile, but to its waters 
are due the maintenance of a constant supply to this river 
throughout the year. 

Discovery and Exploration.— Albert Nyanza was first 
reached by Samuel Baker on March 14, 1864, near Vacovia, a 
small village of fishermen and salt-makers on the east coast. 
Albert Nyanza was entered on his map as a vast lake extending 
about 380 mi. But the circumnavigation of the lake by Gessi 
Pasha (1876) and by Emin Pasha in 1884 showed that Baker 
had been deceived as to the size of the lake. The lake forms part 
of the (British) Uganda Protectorate, but the northwest shores 
were leased in 1894 to the Congo Free State. Of this leased area 
a strip 15 mi. wide, giving the Congo state a passageway to the 
lake, was to remain in its possession after the determination of 
the leased (See also Nile.) 

Bibliography. — W. Garstin, Report upon the Basin of the Upper 
Nile (Egypt, No. 2, 1904) ; H. G. Lyons, The Physiography of the 
River Nile and its Basin (Cairo, 1906) ; J. W. Gregory, The Rift 
Valley and Geology of East Africa (1921); E. Krenkel, Geologie 
Afrikas (1925)* 

ALBERTA, province of Canada, created 1905. Area 255,285 
sq.mi. (land 248,800, water 6,485). The population in 1951 was 
939 , 50 *- 

Geography and Geology.— Alberta has a natural geographi- 
cal boundary only on its western side, the watershed of the Rocky 
mountains. On the north the parallel of 6o° N. separates it from 
the Northwest Territories,, on the east the meridian of no° W. 
from Saskatchewan and on the south the parallel of 49 0 N. from 
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the United States. Geographically it is thus divided as between the 
wooded mountain slope from the hills, and the drainage basins 01 
three river systems below. A small southern part of the province is 
drained by the Milk river, a tributary of the Missouri. Of the rest 
of the province the lower half, mainly prairie land, the more thickly 
settled portion, is drained by the waters and branches of the South 
and North Saskatchewan. The northern, . less settled portion, a more 
rolling country of woods and grassland, is drained by the Athabasca 
and the Peace 

Geologically the greater part of Alberta belongs to the interior conti- 
nental plain showing in the southwest a general elevation of about 
3,500 ft. and in the extreme northeast at the Great Slave river only 
600 ft. The mountainside strip of the eastern slope of the Rockies is 
a part of the Cordilleran belt; the summits of the Rockies bordering 
Alberta show an altitude of 8,000 to 9,000 ft. with many peaks over 
10,000, while the passes used by the railways show 4,450 ft. for the 
Crowsnest Pass station, 5,332 for Kicking Horse (C.P.R. main line) 
and 3,711 for Yellowhead Pass station (C.N.R.). 

Climate. — Sir Frederic Stupart, director of the Meteorological Serv- 
ice of Canada (1894-1929) said that “it is doubtful whether any other 
territory on the face of the globe has a climate as variable in the 
winter as that of Alberta.” The normal winter is cold, extreme cold 
persisting in some years from November to March, inclusive, but in 
others the Chinook winds, the warm winds from the west carried over 
the Rockies, dominate the winter. April shows an average temperature 
of 53 0 at Calgary, 53 0 at Edmonton, 58° at Medicine Hat. The 
average July-August temperatures are 75 0 at Calgary, 74 0 at Ed- 
monton, 82° at Medicine Hat, with a usual summer limit of 90° and 
records of over ioo°. The isothermal lines run from the Rockies 
to the United States border in a southeastern direction. The Janu- 
ary mean temperature of o° passes a little north of Edmonton and 
crosses lower Saskatchewan to North Dakota. The line of — 15 0 slants 
across northern Alberta passing Fort Vermilion on the Peace river and 
circling the lower Hudson bay to Ungava. The four winter months, 
December to March, show averages: Calgary 18 0 , Edmonton 14 0 , 
Dunvegan 6° and Chipewyan — 3 0 . The summer isotherms are com- 
plicated and diverge greatly from an east to west direction to form 
loops. Most of the province shows July isotherms of 6o° to 65°. The 
Peace river country round Dunvegan and the Lake Athabasca dis- 
trict have much the same summer heat as Calgary with longer sun- 
light, favouring growth. The average rainfall till the end of July is 
nearly equal to that of Ontario except in the drier southern belt. A 
change of wind from a northeast blow to a southwestern Chinook at 
times changes the temperature from 20° below to 40° above zero in a 
few hours. 

History. — Alberta was originally a part of the Hudson’s Bay ter- 
ritory granted by the charter of 1670. It remained long unknown. 
Following the lead given by Pierre de la V6rendrye, Pierre Boucher, 
sieur de Boucherville, made his way across the plains and set a tempo- 
rary stockade, Fort Jonquiere, at the foot of the Rockies in 1751. But 
even in 1774 the Hudson’s Bay company had no post west of Cum- 
berland House, established that year on the lower Saskatchewan. The 
North West company, formed in 1783, disregarding the Hudson’s Bay 
company charter, first penetrated that empty region. Under their 
auspices Alexander Mackenzie in 1789 descended the Athabasca and 
the Mackenzie to the sea and in 1792-93 ascended the Peace river and 
crossed the Rockies to the Pacific. Mackenzie founded Fort Chipewyan 
(Lake Athabasca) in 1789. Both companies founded posts near Ed- 
monton (1795) but the fur trade developed northward. 

The transfer of the northwest in 1869 from the Hudson’s Bay com- 
pany to the new dominion led to surveys for railroads (Sir Sandford 
Fleming, 1871) and to the Homestead act for settlement (1875), the 
establishment of the Northwest mounted police (1873) and, on comple- 
tion of the Canadian Pacific railway (1885), to a continued influx of 
settlement from older Canada, from overseas and across the border 
which assumed the proportions of an invasion after 1900. Migration 
from continental Europe was a special feature. Settlement led to ter- 
ritorial government at first under the Northwest Territories act of 1875. 
An act of 1882 separated out four provincial “districts” (Assiniboia, 
Saskatchewan, Alberta, Athabasca) leaving west of Hudson bay the 
area north of 6o° as Northwest Territories ( see Northwest Terri- 
tories). Later in the same year Regina was established as the seat of 
government. There first appeared on the map the name Alberta (lower 
half of the present) as a tribute to Queen Victoria, recalling the memory 
of the prince consort through his daughter Princess Louise Alberta. 
At the census of 1901 Alberta and Athabasca (the area now Alberta) 
had a population of 73*022 ; Calgary, of 4,392 ; and Edmonton, of 4,176. 
The ensuing rapid settlement led in 1905 to the creation of the present 
province of Alberta, beside the sister province of Saskatchewan. The 
provinces had at once the status conferred by the British North Amer- 
ica Act of 1867 but, to facilitate settlement, the public domain remained 
under federal control until 1929, when it was transferred to the prov- 
inces. Good times brought rapid growth, with the organization of edu- 
cation (University of Alberta at Edmonton, 1907), the professions and 
cultural life but with grain farming as the economic basis. The popu- 
lation reached 374*295 m 1911 and 588,454 in 1921. The service of 
Alberta in World War I belongs in general Canadian history. 

The ministerial government of the new province was at first oper- 
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ated by parties formed on the standing model of conservatives and 
liberals. But the special agrarian interests of the province led to the 
creation of a United Farmers 1 association, which presently entered 
the political sphere and gained control of the government in 1921. The 
United Farmers’ policy was chiefly connected with co-operative market- 
ing of grain which gained great ascendancy and prestige by the tempo- 
rary success of provincial “pools 55 united by a central marketing board 
for the prairie provinces. Depression and the collapse of prices proved 
too great a burden for the pools, which gave place to government regu- 
lations of wheat prices. The result led to the defeat of the farmers’ 
parties by the Social Credit party, led by William Aberhart, which 
gained office in 1935 and undertook to pass legislation for forced con- 
version of the public debt, or cancellation, whole or partial, of existing 
land mortgages, the issue of provincial paper money in the form of 
legal tender certificates and the restriction of the press. All these meas- 
ures underwent judicial revision and abrogation by both local and 
federal disallowance, and by the decisions of the supreme court of 
Canada and then of the privy council. For details of this complicated 
record see the special Rowell-Sirois Report of 1Q40 and the Case for 
Alberta as presented by the province under that name to the above 
commission. 

Resources. — The natural resources of Alberta are on a colossal scale. 
Of its total land area of 248,800 sq.mi., 136,640 was classed (1946) as 
agricultural land present or potential, of which 48,293 was forested 
land fit to be cleared for agriculture. Of a total of 130,620 sq.mi. 
of forest land, 37,560 is nonproductive land, but it serves to shelter 
game and conserve rainfall. The geological survey of Canada estimates 
the coal area of the province at 16,588 sq.mi. containing a possible 
reserve of 47,874,300,000 tons. Petroleum from the subterranean oil 
pools of the Turner valley, Leduc, Redwater, Woodbend and other 
foothill areas constitutes 97% of the Canadian output. Geological in- 
vestigation points to the existence of similar pools in the Peace River 
district. Natural gas is found abundantly in different localities while the 
tar sands of the Athabasca offer a major potential source of oil not yet 
put to commercial use. In point of water power Alberta at mid-20th 
century showed available 24-hr. horsepower (at ordinary six months’ 
flow) of 1,258,000; actual turbine installation (Dec. 1949) was 107,- 
225 h.p. This compares with a Canadian total available of 42,899,- 
000 h.p. and installed 11,613,333 h.p. The fisheries of Alberta include 
whitefish, pickerel, trout, etc., from its lakes and rivers. 

Population.— The population of Alberta, census of 1951, was 939,- 
501; Calgary, 129,060; Edmonton, 159.639. In national and cultural 
origin because of migration as described above it is more varied than 
the people of any other Canadian province. The Canadian cen- 
sus classification did not show Americans (of the U.S.) as a racial 
class but distributed them by origin. Taken thus (1941 census) the 
population of Alberta was 53% British, 10% German, 7.5% Ukrainian, 
5% French, 3.6% Norwegian, 2.8% Polish, 1.7% Dutch, 1.6% Italian 
and^the rest various with 2% native Indian. 

Finance.— The province of Alberta had at its inception a public 
revenue of $1,425,059, which had grown by 1947 to $54,626,000. The 
gross public bonded debt, nil in 1905, reached $29,000,200 in 1916 and 
$139,350)000 by 1947* The chief sources of revenue are federal sub- 
sidies, gasoline taxes, succession duties, corporation taxes and revenue 
from liguor control and petroleum leases. 

econom y Alberta agriculture naturally 
fills the largest place. Its relative place may be gauged from the fol- 
lowing data, collected in 1948: total gross value of production in 
Canada $18,143,186,852; in Alberta $1,073,361,412 (compare Ontario 
leading with $7)672,980,044) ; total net value of agriculture production 
in Canada $*,994, 39*, 000; in Alberta $388,420,000 (compare Ontario 
leading with $496,334,000). In 1948 agriculture accounted for 58% 
of the net output of the province as compared with 16% for manu- 
factures, 12% for mining and 9% for construction. 

Agriculture in Alberta was greatly aided by irrigation of the drier 
areas. Surface waters were vested in the crown and the Irrigation 
Districts acts of Alberta provided for forming districts, initiating proi- 
ects and raising loans by local votes. The chief sources of water are 
the Bow, the St Mary, the Milk and the Oldman rivers. The total 
irrigable area of the 15 major projects as reported in 1948 was 719,035 
ac. and m addition there were about 700 private irrigation systems 
covering 70,000 irrigable acres. y 

Crops.— In Alberta the 1949 area planted in spring wheat was 7,586,- 
000 ac. (average, 1943-47, 6402,000 ac.), as compared with oats, 2,255,- 
000 ac. (average, 1943-47, 3,098,000 ac.), and barley, 2,118,000 ac. 
(average, 1943-47, 2,073,000 ac.). Rye (planted both spring and fall) 
?t ^ L^ eS wf ^ f P ^' l3 5^ 9 ^ 9, 325,000 ac * ( aver *ge, 1943-47, 181,000 ac.). 

*£,?.!«* in 1949. Sta- 
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tions are also involved in the folding. Consequently there are valuable 
coal seams, especially in the vicinity of Kicking Horse pass and Crows- 
nest pass, right in the'mounfcain area. 

Throughout the south of Alberta the formations are fairly level- 
bedded, and are almost all of Cretaceous age. Coal seams are found 
at three levels in these Cretaceous rocks; and for a time they were 
thought to contain almost the largest resources of coal in the world. 
Later estimates gave them about 47,874,300,000 tons, about equal to 
the resources of the Bohemian or Donetz coal fields in eastern Europe. 
Red Deer, Drumheller and Lethbridge contain the chiel coal mines 
worked in these fairly level coal seams. (The coal measures are indi- 
cated in the map.) Just below the lowest coal seams a layer of porous 
rocks at Turner Valley contains petroleum, about 3,000 ft. below the 
surface. In 1947 a new major field was discovered at Leduc, 18 mi. S. 
of Edmonton, and there are other fields of almost equal importance 
in production in other parts of Alberta. 

Despite these important petroleum resources, it is because of agri- 
culture that Alberta shows greatest promise. The rainfall conditions 
are satisfactory in most of the province, excluding the southeast cor- 
ner. The rain lines for 15 in. are shown in the map and form a sort 
of wet belt across the province about the latitude of Edmonton. The 
rain falls off to n in. in the extreme northeast, and also near Medicine 
Hat. The cooler climate of the north of the province gives the rain- 
fall more value than in the far southeast, where ranching replaces 
farming to some extent. The main areas occupied in the Peace River 
settlements are shown, and by 1941 there were almost 50,000 settlers 
there. In 19 11 there had only been 1,100 people in the district. Grand 
Prairie, Peace River and McLennan are three of the small towns. To 
the northeast of Edmonton the notable population extends only to 
Lake La Biche ; the edge of settlement is shown on the map. 

Thus, of the 940,000 people living in Alberta, almost the whole 
number lie south of the line joining Lake La Biche to Dunvegan, while 
in the rather arid portion north of Medicine Hat the population is 
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also very sparse. If reference is made to the temperature maps of 
Canada, it will be found that the July isotherm of 57 0 F.— which de- 
termines the climatic limits of crops — runs far to the north of any 
part of Alberta. Hence, it may be expected that a hay-potato -oats 
type of farming would in the distant future expand over a good deal of 
the empty country of north Alberta. However, since Alberta has much 
greater coal resources than the other provinces, and since the oil re- 
sources invite subsidiary chemical plants, it seems likely that there 
might also be increasing development of industrial settlement. 

. Government Aid. — Extensive and detailed assistance to the farm- 
mg community is given by the . provincial department of agriculture 
through field crop, livestock, dairy, poultry, veterinary services, agri- 
culture branches. Expert agriculturists located in 43 different districts 
conduct short courses, field days and lecture demonstrations. Publica- 
tions on agriculture and home economics are distributed free. Stu- 
dents attend each year the schools of agriculture at Olds and Vermilion, 
each school having a demonstration. A provincial horticultural station 
is maintained at Brooks. 

Manufactures. — As in all the prairie provinces manufactures in 
Alberta occupy a secondary place and are confined to secondary forms 
of manufacture rather than the heavy industries. Of particular im- 
portance are the 69 flour mills of the province, and the meat-packing 
plants of Edmonton. Other manufactures in Edmonton are those of 
furniture, general lumber, biscuits and clothing, and oil refining. The 
manufactures of Calgary include meat packing, woodworking, oil re- 
fining and a nitrogen plant. The total (1947) value of manufactures 
in the province was (gross) $296,054,129. At the latest complete classi- 
fication (1947) Calgary was reported as having 246 establishments 
with 7,790 employees; Edmonton 222 with 7,625; Medicine Hat 27 
with 1,049; and Lethbridge 37 with 893. 

Transport and Communications.— The southern half of Al- 
berta is well supplied with railways now extending northward to con- 
nect with steam navigation down the Mackenzie river system. The 
total mileage in 1949 apart from second tracks and sidings was 5,643. 
The Canadian Pacific railway, the first road constructed across the 
province, created the town of Calgary as a proper junction point for 
a line on the North Saskatchewan at Fort Edmonton. The Grand 
Trunk Pacific (later Canadian National) , initiated in 1903 and com- 
pleted in 1915, was built across the more fertile valley of the South 
Saskatchewan to pass through the Yellowhead pass and so to Van- 
couver by the valley of the Fraser with a northern branch to reach 
the Pacific 500 mi. farther north at the mouth of the Skeena river 
(Prince Rupert) There is a third railway route, the most southerly 
and the shortest, through the Rockies via the Crowsnest pass by the 
Canadian Pacific railway. From both of the present railway systems 
branch lines reach various points in the southern province. Northern 
connections from Edmonton are made by the Canadian Pacific to the 
Athabasca river waterways (Fort McMurray) and across the Peace 
River valley (C.P.R.) to Hines Creek and to Dawson Creek (B.C.), 
just beyond the provincial boundary. This point became the railhead 
for the Alaska highway, military and international, connecting with 
rail at Fairbanks, Alaska. The Banff- Jasper highway, completed in 
1940, connects Banff, Lake Louise and Jasper. 

Bibliography. — Canadian Census: Canada Year Book (annual) ; 
J. Blue, History of Alberta (1929) ; Griffith Taylor, Canada: An Ad- 
vanced Text of Geography (1947). (S. Lea.; G. Tr .: C. Cy.) 

ALBERT EDWARD NYANZA : see Edward, Lake. 
ALBERTI, DOMENICO (c. 1710-1740), Italian musician, 
achieved unawares something like immortality in musical history 
as the writer of dozens of sonatas in which the melody is sup- 
ported from beginning to end by an extremely familiar, but now- 
adays little-esteemed, formula of arpeggio accompaniment, con- 
sequently known as the Alberti bass. 


ALBERTI, LEONE BATTISTA (1404-1472), Italian 
painter, poet, philosopher, musician and architect, was bom in 
Venice on Feb. 18, 1404. He was so skilled in Latin verse that a 
comedy he wrote in his 20th year, entitled Philodoxius, deceived 
the younger Aldus, who edited and published it as the genuine 
work of Lepidus. In music he was reputed one of the first organ- 
ists of the age. At Rome he was employed by Pope Nicholas V 
in the restoration of the papal palace, and of the foundation of 
Acqua Vergine, and in the ornamentation of the magnificent 
fountain of Trevi. At Mantua he designed the church of Sant’ 
Andrea, at Rimini the church of San Francesco, which is generally 
esteemed his finest work, and in Florence the principal facade of 
the church of Santa Maria Novella, as well as the family palace 
now known as the JPalazzo Strozzi. His most celebrated treatise 
is that on architecture, De Re Aedificatoria, which was translated 
into Italian, French, Spanish and English. 

See Passerini, GH Alberti di Firenze (1869-70); Mancini, Vita di 
Alberti (Firenze, 1882); V. Hoffmann, Studien zu Leon Battista Al- 
berti's zehn Biickern: De Re Aedificatoria (Frankenbere, 1883). 

ALBERTINELLI, MARIOTTO (1474-1515), Italian 
painter, was born in Florence, and was a fellow pupil and partner 


of Fra Bartolommeo, with whom he painted many works. His 
chief paintings are in Florence, notably his masterpiece, the 
“Visitation of the Virgin” (1503) at the Uffizi. 

ALBERTITE, a pyrobitumen ( see Bitumen) so named from 
the type occurrence in Albert county, New Brunswick. It is jet 
black in colour, has a brilliant lustre and a conchoidal to hackly 
fracture. It occurs typically in veins up to many feet in thickness 
and is a derivative of petroleum. (J* E.) 

ALBERT LEA, a city of Minnesota, U.S.; the county seat 
of Freeborn county; the population, predominantly Scandinavian, 
was 13, 488 in 1950 and 12,200 in 1940 by the federal census. It 
is oh federal highways 65, 69 and 16, and is served by the Rock 
Island, the Chicago, Milwaukee, St. Paul and Pacific, the Illinois 
Central and the Minneapolis and St. Louis railways. The city is 
between Lake Albert Lea and Fountain lake in the south central 
part of Minnesota. 

Diversified manufactures include food and beverage products, 
building equipment, tools and machinery, castings, wood products, 
fertilizer, concrete products, paint, plastic, clothing, athletic equip- 
ment, prefabricated buildings, shaving cream and numerous others. 

The city takes its name from Col. Albert Miller Lea (1808-91), 
a West Point graduate (1831) who visited the area in 1835 as 
topographer with the U.S. dragoons. Colonel Lea wrote exten- 
sively of the area and is credited with naming the state of Iowa. 
A post office was established at Albert Lea in 1855, an( I the city 
received its charter in 1878. The city has a council-manager form 
of government. 

ALBERT MEDAL, a British decoration instituted in 1866 
as an award for signal acts of bravery in saving life at sea, and 
extended in 1877 to acts of bravery on land. The conditions 
governing the award were amended in 1905. There are two classes, 
each with two divisions. The medal, which is in gold for the 1st class 
and bronze for the and, is oval, and bears the monogram V.A. The 
ribbon is either blue (for bravery at sea) or crimson (for bravery 
ashore) with white vertical stripes. 

ALBERTUS MAGNUS, Albert of Cologne (i2o6?-i28o), 
scholastic philosopher called doctor universalis. Albert was bom 
of the family of the counts of Bollstadt, at Lauingen, in Suabia. 
In 1223 he joined the Dominican order, and after teaching in 
turn at Cologne, Hildesheim, Freiburg, Ratisbon, Strasbourg and 
again at Cologne, was sent to Paris from 1245 to 1248, and there 
acquired great fame. (Roger Bacon, who was by no means friendly 
toward Albert, speaks of him as “the most noted of Christian 
scholars. 55 ) When he returned to Cologne in 1248 to organize the 
studium generate , Thomas Aquinas, who had been under his direc- 
tion at Paris, went with him. From 1254 to 1257 he was provincial 
of the German province, during which time he defended the 
Mendicants against the University of Paris and its spokesman, 
William of St. Amour. From 1260 to 1262 he held the bishopric 
of Ratisbon. From that date to 1270, when he returned to Cologne 
as a lector j he seems to have been travelling about preaching a 
crusade in Germany and Bohemia, and undertaking various other 
ecclesiastical missions in Wurzburg and Strasbourg. In 1277 he 
returned to Paris to defend the doctrines of Aquinas against the 
condemnations of Bishop Tempier. Albert’s works, which were 
mostly completed before 1256, were published in 21 folio vol. by 
Jammy at Lyons in 1651, and reprinted in 36 vol. by Borguet 
(Paris, 1890). They include paraphrases of all of Aristotle’s 
works, a commentary on the Sentences of Peter Lombard, an 
incomplete Summa Theologiae , a treatise against Averroes and 
the curious De Causis et Processu Universitatis — a work of Neo- 
platonic colouring. 

Albert has a remarkable affinity with the early Franciscan philos- 
ophers of Oxford; thus, his love of experimental science, and his 
knowledge of geography, astronomy, medicine, zoology and bot- 
any, are strongly reminiscent of Robert Grosseteste and Bacon 
while his interweaving of Aristotelian, Arabian, Jewish, Neo- 
platonic and Augustinian elements bears a close resemblance to 
the system of Thomas of York. However, as far as his Dominican 
successors are concerned, Albert’s chief influence seems to lie in 
his successful propagation of an esteem for Aristotle. Hence, his 
? 7 * J n Ct ^ f ada P tin S Ai ; is totle to the use of the Latin races” was 
fulfilled m spite of the intense distrust of Aristotle that had been 
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aroused by the Paris condemnations of his works on natural 
science and metaphysics in 1210, 1215, 1231 and 1245. 

See J. Sighart, Albertus Magnus , sein Leben und seine Wissenschaft 
(1876) ; Paget Toynbee, “Some Obligations of Dante to Albertus 
Magnus” in Romania (1895) ; E. Michael, Geschichte d. deutschen 
Volkes vom 13 Jahrh. (1903) v. iii. p. 445 seq. (for Albert’s scientific 
interests) ; A. Schneider, Die Psychologie Alberts d. Gr. (1906) ; C. 
Baeumker, Witelo (1908) (for Albert’s Neoplatonism) ; H. Lauer, Die 
Moraltheologie Alberts d. Gr. (1911) ; P. Mandonnet, Siger de Brabant 
(1911) ; L. Gaul, Alberts des Grossen Verhaltnis zu Plato { 1913); 
G. von Hertling, Albertus Magnus, Beitrdge zu seiner Wiirdigung 
(1914)* 

ALBERUS, ERASMUS (c. 1500-1553), German humanist 
and poet, was bom at Sprendlingen, near Frankfort, and died at 
Neubrandenburg on May 5, 1553. He was almost the only member 
of Luther’s party who commanded an effective weapon of satire. 
He ridiculed the Franciscan order in his Barfiisser M one he Eulen - 
Spiegel und Alkoran (1542, preface by Luther), and gave his views 
on church and state in a collection of fables entitled Buck von der 
Tugend und Weisheit (1550). Some of his hymns are used in the 
Lutheran hymnal. 

Bibliography.— -D os Buck von der Tugend und Weisheit has been 
edited by W. Braune (1S92); the 16 Geistliche Licder by C. W. 
Stromberger (1857). Alberus’s prose writings have not been reprinted 
in recent times. See F. Schnorr von Carolsfeld, Erasmus Alberus 
(1894). 

ALBI, a city of south-west France, in the department of Tam, 
48m. N.E. of Toulouse, on a branch line of the Southern railway. 
Pop. (1946) 34,342. It occupies a commanding position on the 
left bank of the Tarn, where its valley broadens as it emerges 
from the high Plateau Central toward the plain of Toulouse; a 
bridge crosses to La Madeleine (a suburb). 

Albi ( Albiga ) was capital of the Gallo-Roman Albigenses, and 
later of the viscounty of Albigeois, a fief of the counts of Toulouse. 
From the 12th century onward its bishops encroached on the 
authority of the viscounts and, after the Albigensian War, lost 
their estates, which passed ultimately to the Crown. By a con- 
vention (1264), the chief temporal power was granted to the 
bishops, A nucleus of narrow, winding streets is surrounded by 
boulevards, beyond which lie modem quarters. The cathedral of 
Sainte Cecile, a fine Gothic fortress-church built in 1277--1512, 
is without transepts or aisles; the rood-screen and the choir- 
enclosures (about 1500) are masterpieces. The 14th-century 
archbishop’s palace to the northeast is fortified. 

The church of St. Salvi belongs to the 13th and 15th centuries. 
There are dye-works, cement-works, coal-mines, glass-works and 
important flour-mills. Hats, cloth fabrics, umbrellas, artificial silk 
and agricultural implements are also made. Trade is in wheat, 
wine, and prunes. Albi is the seat of an archbishop (1678), a 
prefect, and a court of assizes. It has tribunals of first instance 
and of commerce, a board of trade arbitrators and a chamber of 
commerce. 

ALBIAj a city of Iowa, U.S., 68 mi. S.E. of Des Moines, 
in a fertile farming and stock-raising district and in the Albia 
coal field; the county seat of Monroe county. It is a j un ction 
point of the Burlington, the Wabash, and the Minneapolis and 
St. Louis railways, and is the northern terminus of the Iowa 
Southern Utilities company. It has several industrial plants, and 
is an important distributing centre for the coal and agricultural 
products of the region. The population in 1950 was 4,823; in 
1940,5,157. 

ALBIGENSES, the usual designation of the heretics — and 
more especially the Catharist heretics— of the south of France 
in the 12th and 13th centuries. This name appears to have been 
given to them at the end of the 12 th century, but the designation 
is hardly exact, for the centre of the movement was at Toulouse 
and m the neighbouring districts rather than at Albi (the ancient 
Athtga). The heresy, which had penetrated into these regions 
probably by trade routes, came originally from eastern Europe. 
The name of Bulgarians ( Bougres ) was often applied to the 
Albigenses, and they always kept up intercourse with the Bogomil 
sectaries of Thrace. Their dualist doctrines, as described by 
controversialists, present numerous resemblances to those of the 
Bogomils and still more to those of the Pauiicians, with 
whom they are sometimes connected It is exceedingly difficult 


however, to form any very precise idea of the Albigensian doc- 
trines, as our knowledge of them is derived from their opponents, 
and the very rare texts which have come down to us, emanating 
from the Albigenses ( e.g the Rituel cathare de Lyon , ed. by 
Cunitz, Jena, 1852, and the Nouveau Testament en provengal, ed. 
by Cledat, Paris, 1887), contain very inadequate information 
concerning their metaphysical principles and moral practice. 
What is certain is that, above all, they formed an anti-sacerdotal 
party in permanent opposition to the Roman Church, and raised 
a continued protest against the corruption of the clergy of their 
time. The Albigensian theologians and ascetics, the Cathari or 
perjecti, known in the south of France as bons hommes or bons 
chretiens, were few in number; the mass of believers ( credentes ) 
were perhaps not initiated into the Catharist doctrine; at all 
events they were free from all moral prohibition and all religious 
obligation, on condition that they promised by an act called con - 
venenza to become “hereticized” by receiving the consolamentum, 
the baptism of the Spirit, before their death or even in extremis . 

The first Catharist heretics appeared in Limousin between 1012 
and 1020. Protected by William IX., duke of Aquitaine, and 
soon by a great part of the southern nobility, the movement 
gained ground in the south, and in 1119 the Council of Toulouse 
in vain ordered the secular powers to assist the ecclesiastical 
authority in quelling the heresy. The people were attached to 
the bons hommes , whose asceticism and anti-sacerdotal preach- 
ing impressed the masses, and the movement maintained vigorous 
activity for another hundred years, until Innocent III. ascended 
the papal throne. At first he tried pacific conversion; but his 
envoys had to contend not only with the heretics, the nobles who 
protected them and the people who listened to them and ven- 
erated them, but also with the bishops of the district, who re- 
jected the extraordinary authority which the pope had conferred 
upon his legates. At last (1209) the P°P e ordered the Cistercians 
to preach the crusade against the Albigenses. This implacable 
war, which threw the whole of the nobility of the north of France 
against that of the south, and destroyed the brilliant Provengal 
civilization, ended, politically, in the Treaty of Paris (1229), 
which destroyed the independence of the princes of the south, 
but did not extinguish the heresy, in spite of the wholesale 
massacres of heretics during the war. The Inquisition, however, 
operating unremittingly in the south at Toulouse, Albi and other 
towns during the whole of the 13th century and a great part of 
the 14th, succeeded in crushing it. There were indeed some out- 
bursts of rebellion, some fomented by the nobles of Languedoc 
(1240-42) and others emanating from the people of the towns, 
who were embittered by confiscations and religious persecutions, 
but the repressive measures were terrible. In 1245, the royal 
officers assisting the Inquisition seized the heretical citadel of 
Montsegur, and 200 Cathari were burned in one day. Moreover, 
the Church decreed severe chastisement against all laymen 
suspected of sympathy with the heretics (Council of Narbonne, 
1235; Bull Ad extirpanda, 1252). 

Hunted down by the Inquisition and now abandoned by the 
nobles of the district, the Albigenses became more and more 
scattered, hiding in the forests and mountains, and only meeting 
surreptitiously. 

The sect, moreover, was exhausted and could find no more 
adepts in a district which, by fair means or foul, had arrived at a 
state of peace and political and religious unity. 

Bibliography. — See C. Schmidt’s Histoire de la secte des Cathares 
ou Albigeois (1849), which is still the most important work on the 
subject. On the ethics of the Catharists, see Jean Guiraud, Questions 
d’histoire et d’archeologie chritienne (1906) ; and P. Alphandery, Les 
idles morales chez les hitirodoxes latins au dibut du XIII* sibcle 
(1903). See also under Cathars. 

ALBIN O, a biological term (Lat, dibits f white) for a pigment- 
less individual of a pigmented race. Pigmentation depends upon 
the presence and interaction in the tissues of colour-bases, chro- 
mogens, colourless in themselves, and ferments or enzymes which 
acting upon the colour-bases, yield coloured products. If, there-* 
fore, either of these ingredients of pigmentation is absent from 
the constitution of an individual, it must perforce remain pig- 
mentless, alfainotic, even though in the environment in . which it 
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lives there are agents, such as sunlight, which are known to stim- 
ulate the production of pigment in the tissues of animals and 
plants exposed to their action. An albino is an individual whose 
tissues lack the power to elaborate either the ferments or the 
colour-bases. 

In man the general colour of the skin ranges from the fair, 
almost pigmentless, condition of the Scandinavian to the almost 
ebony blackness of the natives of certain parts of Africa. These 
differences have been employed in the classification of races into 
white, yellow, red, brown, and black. The colour of the skin 
proper is creamy white. To this is added a tinge of yellow due 
to the presence of a yellow pigment in the skin. A further in- 
gredient is black, due to the presence of minute granules of 
melanin, itself sepia in colour but, in masses, so completely ab- 
sorbing the light that it appears black. Lastly, the red colour of 
the blood circulating in the minute vessels of the skin adds its 
tint. It is possible, by using a spinning top with a combination of 
these colours, white, yellow, red, and black in different proportions, 
to match any particular skin colour, and it is found, when this is 
done, that in all pigmented skins all these four colours can be 
identified, and that different proportions of the yellow and the 
black in combination correspond to different racial skin colora- 
tions. The relative proportions of these two pigments vary greatly 
in different individuals and in different regions of the body of one 
and the same individual. 

Albinism is the condition, as estimated by this test, in which 
the black pigment is absent and in which the yellow is present 
only in relatively small amount. 

The eyes of the albino are pink, this colour being the red of 
the blood circulating in the retinal blood vessels, as seen through 
the transparent tissues in front. The eyes are extremely sensi- 
tive to light and so the eyelids are kept partially closed, while 
blinking and a general wrinkling of the skin around the eyes are 
associated conditions which give to the albinotic individual a 
characteristic appearance. The hair on all parts is white, and all 
tissues, such as the brain and spinal cord, which in the normal 
individual are more or less pigmented, are in the albino completely 
devoid of this melanin. 

In the normal individual this black pigment would seem to 
serve a useful purpose. In the case of the pigmented eye* the 
intensity of the light falling upon the retina is adequately dimin- 
ished by the absorbing power of the retinal pigment, and this 
same melanin in the skin and hair, it is assumed with reason, 
protects the individual from the rays of the sun in tropical 
climes. The albino is seriously embarrassed in consequence of 
its deficiency, the albino animal much less so than the plant, 
however. Commonly in the breeding of corn or sorghum, when 
the self -fertilized seeds from an apparently normal green plant 
are sown, it is found that amongst the seedlings a number of 
spindling white plants make their appearance only to wither. 
They die because they lack the pigment chlorophyll, so essential 
in the manufacture of food, and therefore in the life of the plant. 
When the seeds of such an albino-producing plant are carefully 
sown and the number of chlorophyll-possessing and chlorophyll- 
lacking seedlings are counted, it is found that the greens out- 
number the albinos by about three to one. From this it is known 
that the parent plant was heterozygous for its character green, 
that albinism in plants as in animals behaves in inheritance as a 
simple Mendelian recessive, and that in the case of these plants 
this character in the homozygous condition ( see Mendelism) is 
lethal, since in the absence of chlorophyll the plant cannot 
assimilate its food. 

Albinism has been recorded in the great majority of the 
species, breeds, and varieties of domesticated animals and of 
cultivated plants. There are many records of instances of the 
condition among wild mammals and birds. In the case of man- 
kind it has been observed in most races and probably occurs in 
all. Its frequency is not known, but it is estimated at perhaps one 
in xo,ooo. To-day it is possibly most frequent among the Indians 
of Arizona and Mexico. Whatever may be the exact frequency 
of the albinotic in a species, it is certain, since the condition 
behaves as a Mendelian recessive, that there are far more “car- 
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riers” than affected individuals in any race in which albinos 
appear, and that though originally the condition made its appear- 
ance as a “sport” or mutation, resulting from some definite change 
in the hereditary material of some one individual, since that 
time its reappearance in the stock is the result of the shuffling and 
reshuffling of the hereditary factors in their transmission from 
generation to generation and of the matings of apparently normal 
individuals who, however, are heterozygous for this particular 
character, not showing the taint but carrying it and transmitting 
it to their progeny. 

The differently coloured races of a species all have albinotic 
strains and these may each possess the colour-bases or the fer- 
ments of the particular race to which it belongs. Albinos are all 
alike in that they are unpigmented, but they differ remarkably in 
respect of their unexpressed pigmentation. Properly planned 
breeding experimentation reveals the hidden. Pigmented races 
are not coloured uniformly: there is always some suggestion of a 
differential regional distribution of pigment, some indication of a 
pattern, and breeding experimentation has shown that the hered- 
itary factors for the different patterns are transmitted from one 
generation to another quite independently of those which relate 
to the actual colour of the skin or coat. Thus it is that an albino 
that cannot exhibit a pattern because it has no colour can possess 
in its hereditary constitution factors for one or other of the 
various patterns. It is known, for example, that when a pure- 
bred self-coloured mouse is mated with an albino, the pattern 
of the coats of the offspring is determined by hereditary factors 
that are known to be absent from the self-coloured stock and to 
be present in the stock out of which the albino was derived. 

So far, complete albinism only has been discussed. Partial 
albinism is also known, and a study of this condition reveals the 
fact that the interaction of colour-base and colour-developer is 
conditioned by such agencies as temperature. The Himalayan 
rabbit is an excellent example of partial albinism. In this breed 
the eye is pink and the fur of the body is unpigmented, but the 
ears, legs, tail, and nose are black. It has been shown that if an 
area of the white-furred body is shaved and the animal kept in 
the cold (s-g^C) the new fur that grows is black, whereas if 
the animal is kept in a warmed room, the new fur is white as 
before. The baby coat of the Himalayan is all white and the 
pattern develops after a few weeks when the young are moving 
freely about. But if the naked baby rabbit is taken from the 
rest for about ten minutes on two successive days and exposed to 
a temperature of about i7°C, and especially if it is sponged with 
cold water, the fur when it is developed later is black all over the 
body. It follows that the essential ingredients for pigmentation 
are present in all parts of the skin but that ordinarily the pig- 
ment is elaborated only in certain well-defined areas. The Hima- 
layan is a self-coloured race, but the power to elaborate pigment at 
ordinary temperatures differs in different regions of the body, 
certain areas being albinotic because normally the temperature of 
these parts is not that at which the enzyme and colour-base which 
are undoubtedly present can in their interaction yield pigment. 

In certain animals such as the arctic fox, the stoat or ermine, 
and several hares, and in certain birds, the ptarmigan for example, 
the pigmented pelage or plumage of the summer and autumn is 
replaced in the winter by a white one. In the case of the hare, it 
is held by some that the autumn coat is moulted completely and 
that the winter coat is a new growth; others hold that there is no 
moulting but that the autumn coat itself becomes unpigmented; 
still others are of the opinion that both processes are involved, a 
whitening of the old fibres and a new growth of non-pigmented 
fibres. In the ptarmigan the pigmented feathers certainly become 
white. It is. probable that in the hare and similar forms the white- 
ness is due to the presence of air in the pigmented fibres and con- 
sequently to the irregular reflection of the light from the surfaces 
of these air bubbles. In the case of the ptarmigan it i? possible 
that the whiteness of the winter plumage is due to a t seasonal 
increase in the activity of the thyroid gland, for it is established 
that if the active principle of the thyroid gland is administered to 
pigmented domestic fowls, the new feathers as they grow tend to 
be non-pigmented. It has not yet been shown conclusively that 
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this seasonal change from the pigmented to the non-pigmented 
condition is to be regarded as an instance of seasonal albinism. . 

Occasionally albinotic frogs or axolotls are recorded, but it is 
doubtful whether all these cases are true examples of albinism. 
It is more probable that they are individuals in which the pitui- 
tary gland or hypophysis at the base of the brain is abnormal; 
for experiment has shown that if this gland is removed from these 
animals, the pigment cells in their skin no longer expand and that 
therefore the animals must preforce remain very pale in colour. 
An injection of the active principle of the gland, pituitrin, turns 
them coal-black almost at once. ( See Genetics; Heredity; 
Colours of Animals; Melanism.) 

Bibliography.— G. P. Mudge, “Intravascular Coagulation and 
Albinism” ( Proc . Phys. Soc ., 1905); Pearson, Nettleship and Usher, 
A Monograph on Albinism in Man (1913) ; C. R. Davenport, Heredity 
of Albinism {Jour. Hered., 7, 221-223, 1916) ; J. A. Detlefson, “A Herd 
of Albino Cattle,” (Jour. Hered., n, 378-379? 1920); R. R. Gates, 
Heredity and Eugenics (1923 bibl.); Baur, Fischer, Lenz, Menschliche 
Erblichkeitslehre (1923, bibl.); B. Dean, “The Skin Colors of the 
Races of Mankind” (Nat. Hist., 26, 44-49? *9 2 6) J W. E. Castle, The 
Genetics of the Domestic Rabbit (1930). (F. A. E. C.) 

ALBINOVANUS PEDO, Roman poet, flourished during 
the Augustan age. He wrote a Theseis, referred to in a letter 
from his friend Ovid (Ex Ponto, iv. 10), epigrams which are 
commended by Martial (ii. 77, v. 5) and an epic poem (cf. 
Quintilian x. i. 90) on the exploits of Germanicus under whom 
he probably served (Tac. Ann., i. 60). This may have been 
used as a source by Tacitus. All that remains of his works is a 
beautiful fragment, preserved in the Suasoriae (i. 15) of Seneca, 
describing the voyage of Germanicus (a.d. 16) through the river 
Ems to the Northern Ocean. Three elegies were formerly attrib- 
uted to Pedo by Scaliger; two on the death of Maecenas (In Obi - 
turn Maecenatis and De Verbis Maecenatis moribundi ), and one 
addressed to Livia ( Consolatio ad Liviam de Movie Drusi or Epi - 
cedion Drusi , usually printed with Ovid’s works) ; but it is now 
generally agreed that they are not by Pedo. The Consolatio has 
been put down as the work of a 15th century Italian imitator, 
there being no mss. and no trace of the poem before the publica- 
tion of the edito princeps of Ovid in 1471. There is an English 
verse translation of the elegies by Plumptre (1907). 

See Haupt, Opuscula, i. (1875); Bahrens, Poetae Latini Minores 
(1879) and Fragmenta Poetamm Latinorum (1886); Haube, Beitrag 
zur Kenntnis des Albinovanus Pedo (1880). 

ALBINUS, BERNARD SIEGFRIED (1697-1770), was 
born at Frankfurt-on-the-Oder, and from 1718 to his death on 
Sept. 9, 1770, occupied the chair of anatomy, surgery and medi- 
cine at Leyden. He was the first to show by injections the con- 
nection of the vascular systems of the mother and the foetus. 
He also edited with Boerhaave the works of Vesalius and of 
Harvey. But he is chiefly famed for the excellent drawings in 
his Tabula sceleti et musculorum corporis humani (Leyden, 1747). 
His De ossibus corporis humani ad audit ores suos libellus appeared 
at Leyden, 1726. 

ALBION, the most ancient name of the British Isles, gen- 
erally restricted to England (in Ptolemy 'AAovicov; Lat. Albion , 
Pliny 4, 16 [30], 102). The name is perhaps Celtic but the 
Romans connected it with albus, white, in reference to the chalk- 
cliffs of Dover, and A. Holder (Alt-Keltischer Sprachschatz, 1896) 
translates it Wcissland, “white-land.” The early writer (6th 
century b.c.) whose Periplus is translated by Avienus (end of 
4th century a.d.) does not use the name Britannia; he speaks 
of vyaos *Ikpva)v Kal } AX /9 tdvoov (“island of the lerni and the 
Albiones”). So Pytheas of Massilia (4th century b.c.) speaks 
of *A}$lov and ' Ikpv-q . 

ALBION, a city of Calhoun county, Mich., U.S., on the 
Kalamazoo river, 18 mi. W, of Jackson. It is on the Michigan 
Central railway, and is connected by buses with cities as far 
north as Grand Rapids and Owosso. The population was 10,395 
in 1950 and was 8,345 in 1940 by the federal census. It has 
16 factories. On a commanding site in the east part of the city 
is Albion college (Methodist Episcopal; coeducational), which, 
has an enrolment of about 1,200 students. Albion was settled 
in 1831, incorporated as a village in 1866 and chartered as a 


city in 1885. A mayor-commission form of government was 
adopted by the city. 

ALBXTE: see Felspar. 

ALBOCARBON or White Carbon: see Naphthalene. 

ALBOIN (d. 57 3), king of the Lombards and barbarian con- 
queror of northern Italy, succeeded his father Audoin about 565* 
The Lombards at that time occupied Noricum and Pannoma, and 
were engaged in constant war with the Gepidae. Alboin obtained 
the alliance of the Avars, and with their help destroyed the Gep- 
idae, slew their king, Cunimund, in battle and married his daughter, 
Rosamund. On April 1, 568, Alboin had assembled his people 
with a great number of allies, among them 20,000 Saxons, to cross 
the Alps and form a new settlement in Italy. There appears to be 
no truth in the legend that the Lombards were invited to attack 
Italy by the Byzantine general Narses. This was in effect a 
migration rather than a mere invasion The Roman defenses were 
overrun, Milan was occupied (Sept. 4, 569) and Pavia was in- 
vested. Lombard rule was established in northern Italy. But 
Alboin was murdered in 573 at the instigation of Rosamund, whom 
Alboin had insulted, so the story goes, by making her drink wine 
from her father’s skull. 

The authorities for the history of Alboin are Procopius, Paulus 
Diaconus and Agnellus (in his history of the church of Ravenna). 

See Thomas Hodgkin, Italy and Her Invaders, vol. v (1916). 

ALBONI, MARIETTA (1823-1894), Italian opera singer, 
was born at Cesena, Romagna, and studied at Bologna, where she 
became a pupil of G. A. Rossini. She had a magnificent contralto 
voice, and made her first appearance at La Scala, Milan, in 1843. 
In England her reputation was established by her appearance at 
Co vent garden in 1847, and she had brilliant success both in 
Europe and in the United States. She lived in Paris from 1866 
onward, and died at Ville d’Avray in 1894. 

ALBORADA (Span.) signifies strictly a sunrise song or 
morning serenade akin to the French aubade (q.v.) but is now 
applied to a particular kind of instrumental music of a popular 
type to be heard in certain parts of Spain, the instruments em- 
ployed being generally the bagpipes and side drum. 

ALBORNOZ, GIL ALVAREZ DE, Spanish cardinal, 
was born at Cuenca early in the 14th century and died at Viterbo 
in 1367. He was made archbishop of Toledo in 1337 an( 3 cardinal 
in 1350. In 1353 Innocent VI sent him from Avignon as legate 
into Italy with a mission to secure the restoration of the papal 
authority in the states of the church. By 1362 he had paved the 
way for the return of Urban V to Rome. As legate, Albornoz 
showed himself to be an astute manager of men and an effective 
fighter. He began by making use of Cola di Rienzi, whose release 
from prison at Avignon he secured. After the murder of the 
tribune in 1354 Albornoz pursued his task of restoring the pope’s 
authority by intrigue and force. A work by Albornoz on the con- 
stitution of the church of Rome, first printed at Jesi in 1473, is now 
very rare. 

Bibliography, — “De Vita et Rebus Gestis Aegidii Albornotii,” in 
J. G. de Sepulveda, Opera Omnia, vol. iv (1780) ; H. J. Wurm, Cardenal 
Albornoz der zweite Begrunder des Kirchenstaates (1892). 

ALBRECHT, the German form of Albert (q.v.). 
ALBRECHTSBERGER, JOHANN GEORG (1736- 
1809), famous Austrian musical theorist and teacher, was born 
at Kloster-Neuburg, and died in Vienna. He studied composition 
under the court organist, Mann, and became one of the most 
learned and skilful contrapuntists of his age. In 1772 he was 
appointed organist to the court of Vienna, and in 1792 Kapell- 
meister of St. Stephen’s cathedral. His fame attracted a large 
number of pupils, among whom were Beethoven, Johann Hummel 
and Ignaz Moscheles. His compositions, consisting of preludes, 
fugues and sonatas for the piano and organ, string quartets, etc., 
are of small importance, and most of them exist only in manuscript, 
being preserved in the library of the Vienna Gesellschaft der 
Musikfreunde, In 1790 he published at Leipzig his Grundliche 
Anweisung zur Komposition . A collection of his writings on 
harmony, in three volumes, was published under the care of his 
pupil Ignaz von Seyfried (1776-1841) in 1826 (English version 

1855). 
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ALBRETj the name of a powerful French family, originating 
in Labrit, a small village in the Landes of Gascony, on the main 
road from Bordeaux to Dax and to Bayonne, which it owned in 
the ioth century. The lord of Alb ret spread his power by degrees 
over the surrounding country, obtaining many lordships in Ba- 
zadais, Condomois, Bordelais and the countries of the Adour. The 
family of Albret was divided between several branches. The most 
powerful of these branches, the eldest, played an important part 
during the Hundred Years’ War and at the beginning of the modern 
period. Arnaud-Amanieu fought the English troops in Guienne 
victoriously after 1369 and married Margaret of Bourbon, King 
Charles V’s sister-in-law. His son Charles became constable of 
France, but w T as killed at the battle of Agincourt in 1415. Family 
alliances caused Alain d’Albret, the Great, to be one of the most 
powerful French lords at the end of the 15th century, and the 
power of his house was still further increased in the 16th: its 
head became king of Navarre and prince Of Bearn through the 
marriage of Jean d’Albret, Alain’s son, to Catherine of Foix- 
Grailly ; and its patrimonial lands were raised to the rank of duchy 
(1555). Lastly, a great-granddaughter of Alain the Great, Jeanne, 
married Antoine de Bourbon; and their son, after the dynasty of 
the Valois had ceased to be, became king of France as Henry IV. 

Bibliography. — A. Luchaire, Notice sur les origines de la maison 
d’Albret (Pau, 1873); Alain le Grand, sire d’Albret (Paris, _ 1877); 
R. Boutruche, La Crise d’une societe (Paris, 1947) ; C. Dartigue, La 
Vicomtt de Biarn sous le rbgne d’Henri 11 d’Albret , 1517-1555 (Paris, 
1934). (R- Bo.) 

ALBUERA, LA (or Albuhera), a small village of Spain, 
in the province of Badajoz, 13 mi. S.E. of the town of that name, 
insignificant in itself but celebrated because of the victory gained 
there on May 16, 1811, by the British, Portuguese and Spaniards, 
under Viscount Beresford, over the French army commanded by 
Marshal N. J. de Dieu Soult. Pop. (1940) 1,909. 

After Portugal had been cleared of the French invading army 
under Andre Massena, Wellington sought to secure his position by 
recovering the frontier fortresses. He himself invested Almeida 
while Beresford was sent, with 10,000 Spaniards, 9,000 Portuguese 
and 9,000 British only, to lay siege to Badajoz. But the latter was 
hardly in position before Soult moved upon him from the south 
with 27,000 veterans. Beresford took up a covering position at 
Albuera, astride the road to Badajoz, but his dispositions were 
faulty and Massena, feinting at a direct thrust down the road, 
made a concealed manoeuvre round the allied right flank. There 
the Spanish were cut to pieces or dispersed, a British brigade, 
hurrying to their aid, was annihilated by the French cavalry, and 
only a thin line of 1,800 British “redcoats” strung out on a ridge 
intervened between the French mass of manoeuvre and complete 
victory. Thin as it was, being a line, it overlapped the front of the 
massed French columns, and thus gained full value from its fire. 
For half an hour both sides poured a heavy musketry fire into 
each other’s ranks at point-blank range, and then the nerves of 
the French snapped under the exorbitant toll, and their columns 
rolled back down the slopes, gaining momentum as they went until 
their retirement became a rout. The French losses were about 
8,000, and those of the British 4,000 in all, while the Spaniards 
lost 1,400. Strategically, Beresford’s decision to fight was a mis- 
take, for the siege had already been abandoned on Soult’s ap- 
proach; it exposed him to disaster when isolated, and even as it 
was the losses grievously impaired Wellington’s strength. But 
morally, it had a vital influence on subsequent encounters. 

ALBUFERA DE VALENCIA, lagoon, 7 mi. S. of 
Valencia in Spain, about 12 mi. long, 14 mi. broad and 12 ft. deep 
(max.), with a narrow outlet to the sea under control. It is rich 
in fish and wild fowl; rice is grown around it. Napoleon made 
Marshal L. G. Suchet duke of Albufera (1812) after the conquest 
of Valencia. After the battle of Vittoria (1813) he lost the domain 
but kept the title. Later, the Spanish nation gave the revenues 
of Albufera to the duke of Wellington. 

ALBULA PASS, the principal route from the north to the 
Upper Engadine in the Grisons. It was used in the 13th century 
and a carriage road (highest point, 7,595 ft.) was made across it in 
1865, but for a long time it was not so much used as the easier 
and more direct Julier pass (7,504 ft.). The opening of the railway 
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in 1903, however, vastly increased its importance. Starting from 
Coire the railway follows the Rhine to Reichenau (6i mi.), and 
then the Hinter Rhine to Thusis (io 4 mi.). It then runs tmough 
the grand Schyn gorge (cut by the Albula torrent) to Tiefenkastell 
(7L mi.), where it leaves the Julier road on the right (south) and 
continues to follow the course of the Albula past Filisur and Ber- 
giin (i2i mi.) to the mouth (5,879 ft.) of the tunnel « mi. in 
length; highest point, 5,987 ft.) which has been pierced below the 
pass. The railway descends through the Bevers glen to Bevers 
( 2 J~ mi.), in the Upper Engadine, about 5 mi, below St. Moritz, 
which is 56 mi. from Coire by this route. 

ALBUM, in ancient Rome, a board chalked or painted white, 
on which public notices were inscribed in black. The Annales 
Maximi of the Pontifex Maximus, the annual edicts of the praetor, 
the lists of senators and jurors, the Acta Diurna, etc., were ex- 
hibited in this manner. In modern times “album” denotes a book 
of blank pages in which autographs, sketches or the like are col- 
lected. In law, the word is the equivalent of mailles blanches , for 
rent paid in silver (“white”) money. 

ALBUMAZAR or properly Abu-maaschor (805-885), 
Arab astronomer, was born at Balkh, flourished at Baghdad 
and died at Wasid in central Asia. His principal works were 
translated into Latin: De Magnis Conjunctionibus (Augsburg, 
1489), Introductorium in Astronomiam (Venice, 1506) and 
Flores Astrologici (Augsburg, 1488). He maintained in the first 
that the world, created when the seven planets were in conjunc- 
tion in the first degree of Aries, will come to an end at a like 
conjunction in the last degree of Pisces. Albumazar’s name is 
used for the subject of L 7 Astrologo by Gian Battista del Porta 
(1606), a play which was adapted in Albumazar by John Tomkis, 
played before James I in 1614, revived by J. Dryden in 1748. 

Bibliography. — Biog. Universelle (Jourdain); J, J.^Lalande, Bibii- 
ograpkie Astronomique ; J. C. Poggendorff, Biographisch-literarisches 
Handworterbuch ; J. C. Houzeau, Bibliographic generate de l’ astron- 
omic. 

ALBUMINOIDS: see Proteins. 

ALBUMINS: see Proteins. 

ALBUMINURIA is the name for the condition in which 
the urine contains abnormal amounts of albumin. Other proteins 
and similar compounds such as albuminoses and proteoses occa- 
sionally also are found in the urine, and these conditions are called 
proteinurias. Excessive loss of protein from the body produces 
serious physiologic changes, and even the loss of small amounts 
may profoundly affect its metabolism. Therefore, the detection of 
albumin in the urine is of great diagnostic importance, for its 
presence may indicate serious pathologic changes in the body, par- 
ticularly in the kidneys. 

The urine may contain red blood cells or haemoglobin, a protein 
found in red blood cells, but these conditions are not classified as 
albuminuria. Although the urine normally contains minute amounts 
of albumin, under normal conditions the kidneys do not permit the 
escape of appreciable amounts of the blood proteins. However, 
when the kidneys are diseased, particularly in nephritis ( see Kid- 
ney, Diseases of) , their ability to prevent the loss of protein is 
seriously affected and these substances appear in readily detectable 
amounts in the urine. In severe albuminuria the loss of protein may 
be from one gram to two grams per 100 c.c. of urine. 

Protein may also appear in the urine as a result of injury or disease 
of parts of the urinary tract other than the kidneys, and is referred to 
as “accidental,” “false” or “postrenal” albuminuria. 

The diagnosis of albuminuria is made by means of chemical tests 
which result in precipitation and coagulation of the protein dissolved 
in the urine. Usually in these tests acids, such as nitric, sulphosalicylic 
or acetic, are added to the urine, and when this is done, protein, if 
present in the urine, will form a white or cream-coloured precipitate. 
The use of heat when the urine is acid also will cause the coagulation 
of protein. Determination of the amount of protein in the urine re- 
quires more elaborate chemical tests which usually depend upon chem- 
ical analysis for nitrogen in the precipitated protein. 

Under certain conditions, the urine of individuals apparently quite 
healthy may contain albumin (physiologic albuminuria). The most 
common causes are strenuous muscular exercise, excessive protein in 
the diet or exposure to cold. Protein is also commonly found in 
the urine of infants and in urine in the later stages of pregnancy. The 
appearance of albuminuria may be intermittent (paroxysmal al- 
buminuria) and without obvious cause, A special example of phys- 
iologic albuminuria is orthostatic or postural albuminuria, which dis- 
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appears when the patient remains in bed but reappears when the 
patient gets up. 

The chief significance of albuminuria is in reference to nephritis in 
which, characteristically, albumin appears in the urine. Frequently, 
however, during the course of the disease, protein is absent and a careful 
study is necessary in order to evaluate properly the urinary findings. 
Repeated tests are usually necessary before the signs and symptoms of 
the patient can be correlated with the presence or absence of al- 
buminuria. 

A special proteose, known as Bence Jones protein, may rarely be 
found in the urine. It occurs in connection with certain diseases, such 
as a cancer of the bone called multiple myeloma ( see Cancer), and 
similar proteoses may also be found in the urine of persons ill with 
leukemia, osteomalacia and myxoedema. The presence of Bence Jones 
protein in the urine can be determined because, unlike albumin, the 
white precipitate which forms in the presence of heat and acetic acid 
at 6o° C. dissolves when the temperature is raised to ioo° C., again 
to reappear when the mixture is cooled. Albumin remains in the 
precipitated form at the temperature of ioo° C. 

The presence of albuminuria is so significant and serious that insur- 
ance companies usually will not insure persons who have this condi- 
tion, although in the light of present knowledge of transient and 
physiologic albuminuria a more lenient attitude on the part of insur- 
ance companies is evident. (T. B. M.) 

ALBUQUERQUE, ALPHONSO D’ (in old Portuguese 
Affonso d’Alboquerque), (1453-1515), surnamed the Great, 
and the Portuguese Mars, was bora in 1453 at Alexandria, 
near Lisbon, and educated at the court of Alphonso V. In 1503 
he set out on his first expedition to the east. He sailed round 
the Cape of Good Hope to India, where he obtained from the 
king of Cochin permission to build a Portuguese fort. He re- 
turned home in July 1504, and King Emmanuel gave him the 
command of a squadron of five vessels in the fleet of 16 which 
sailed for India in 1506 under Tristao da Cunha. After a series 
of attacks on the Arab cities on the east coast of Africa, Albu- 
querque separated from Da Cunha and captured (Sept. 1507) 
the island of Ormuz, in the Persian gulf, which was then one of 
the chief centres of commerce in the east. He was unable long 
to maintain his position. 

With his squadron increased by three vessels, he reached the 
Malabar coast at the close of 1508, and produced a commission 
from the king empowering him to supersede the governor Fran- 
cisco de Almeida. The governor’s reply was imprisonment, from 
which Albuquerque was released only on the arrival of the 
grand marshal of Portugal with a large fleet. An unsuccessful 
attack upon Calicut in Jan. 1510 was immediately followed by 
the investment and capture of Goa. Albuquerque abandoned 
the town in August, to return with the reinforcements in 
November, when he obtained undisputed possession. He next di- 
rected his forces against Malacca, which he subdued after a 
severe struggle. He remained in the town nearly a year to con- 
solidate the position. In 1512 he sailed for the coast of Malabar. 
On the voyage, Albuquerque’s vessel, the “Flor de la Mar,” 
which carried the treasure he had amassed in his conquests, was 
wrecked, and he himself barely escaped with his life. In Sep- 
tember of the same year he arrived at Goa, where he quickly 
suppressed a serious revolt headed by Ida lean. 

Albuquerque had been for some time under orders from the 
home government to undertake an expedition to the Red sea, 
in order to secure that channel of communication exclusively to 
Portugal. He accordingly laid siege to Aden in 1513, but was 
repulsed; a voyage into the Red sea, the first ever made by a 
European fleet, led to no substantial results. His last success 
was the recapture in 1515 of the island of Ormuz, which remained 
in the possession of the Portuguese until 1622. Albuquerque 
had several enemies at the Portuguese court, and on his return 
from Ormuz, at the entrance of the harbour of Goa, he met a 
vessel from Europe bearing dispatches announcing that he was 
superseded by his personal enemy, Soarez. He died at sea on 
Dec. 16, 1515. Before his death he wrote a letter to the king 
in dignified and affecting terms, vindicating his conduct and 
claiming for his son the honours and rewards due to himself. 

. bo&Y was buried at Goa, and it is, perhaps, the most con- 
vincing* proof possible of the justice of Ms administration that,- 
many years after, Moslems and Hindus used to go to Ms 
tomb to invoke protection against the injustice of Ms successors. 


His natural son Affonso published a selection from Ms father’s 
papers under the title Commcntdrios do Grdndo Affonso d’Albo- 
querque. 

Bibliography. — See the Cartas de Albuquerque, vol. i, published by 
the Lisbon academy (1884) ; also Morse Stephens, Life of Albuquerque, 
in the “Rulers of India” series. An article in the Bolitim of the Lisbon 
Geographical society (January to June 1902) on “0 antigo Impe- 
rialismo portuguez, etc.,” has especial reference to Albuquerque. 

ALBUQUERQUE, MATHIAS DE (d. 1647), Portuguese 
general, was governor of Pernambuco in 1624 and, after the Dutch 
captured Bahia, governor general of North Brazil. As governor 
in Pernambuco again in 1629 he had to meet the Dutch invasion 
of that province, and in 1630 was forced to surrender Olinda and 
the forts of the Recif. Sent back to Portugal in disgrace in 1635, 
he took part later in the Portuguese War of Liberation, defeating 
the Spaniards under Molingen at Montijo, on May 26, 1644, and 
thereby earning the title of count of Allegrete. He died at Lisbon 
June 9, 1647. 

ALBUQUERQUE, the largest city of New Mexico, U.S., 
is in the valley of the Rio Grande, at an altitude of 5,196 ft., in 
the approximate centre of the state. It is the county seat of 
Bernalillo county and a division point on the Santa Fe railway. 
It is on federal Mghways 66 and 85, and is also served by bus and 
air lines. Population by the federal census of 1950 w T as 97,012 ; in 
1940 it was 35,449. The bracing climate and the large proportion 
of sunsMny days have given it a reputation as a health resort, and it 
has several private sanatoria for the treatment of tuberculosis. 

Albuquerque distributes vast quantities of supplies and material 
of all kinds to the sheep and cattle industry, to mining and timber- 
ing operations and to smaller cities and towns throughout the state. 
A large air force base (Kirtland field) is located there, as is Sandia 
base of the Atomic Energy commission. 

Among items manufactured and processed in Albuquerque are 
brick and tile, concrete pipe, truck bodies, trailers, furniture, 
chemicals, clotMng, batteries, brushes, caskets, precision machin- 
ery, playground equipment, leather goods, fabricated iron and steel, 
felt and cloth emblems, flour, candy, ice cream and dairy products, 
lumber, mattresses, meat products, metal tanks and culverts, signs, 
optical goods, sashes and doors, tents and awnings. In addition, 
the Santa Fe railway maintains large railroad shops. 

Albuquerque is the seat of the University of New Mexico 
(opened in 1892), with a registration of approximately 4,600 stu- 
dents in 1951. An adaptation of the pueblo style of architecture 
has been used in the university buildings. 

Within easy motoring distance are the Indian pueblos of San 
Felipe, wMch has a church built by Fray Cristobal de Quinones 
(d. 1609); of Isleta and Santo Domingo, where fine ceremonial 
dances are performed; of picturesque Laguna, with its interest- 
ing mission church ; and of Acoma, perched on a precipitous mesa 
357 ft. high, wMch was already very old when Fray Marcos ar- 
rived in 1539. 

The “old town,” wMch lies along the river bank, was founded 
in 1706 by Don Francisco Cuervo y Valdes, and named by Mm 
after the duke of Alburquerque, a viceroy of New Spain. The 
duke ordered the name to be changed to San Felipe de Albur- 
querque, as a compliment to the reigning king. With the passage 
of time it became reduced to one word, and that word lost one 
of its Vs,” 

The mission church of San Felipe de Neri (1735) is still stand- 
ing, and the entire district keeps its old Spanish character. It 
was an important centre in the Spanish and the Mexican occupa- 
tions. 

During the Civil War it was occupied by Confederate troops 
(Feb. 1862) under Gen. Henry Hopkins Sibley, who soon after- 
ward advanced into northern New Mexico. In Ms retreat into 
Texas he made a stand there, on April 8, 1862, against a detach- 
ment of Union troops commanded by Col. R. S. Canby. 

The modern city was founded in 1879; the railway reached it 
in 1SS0; by 1890 it had a population of 3,785. A city-manager 
form of government was adopted later. 

ALBURY, a small country town of rising importance in Goul- 
burn county, New South Wales, Austr. Situated at an elevation 
of 542 ft. on the right (north) bank of the river Murray, 
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approximately 1470 *fli. from its mouth, Albury marks the head 
of possible navigation (July-December) on this stream, though 
infrequent river steamers normally ply only as far as Echuca. Its 
position, again, on the western flank of the eastern highlands, not 
far from the point of debouchment of the Murray, and in the 
general line of connection between Melbourne and Sydney, con- 
stitutes Albury a crossing-place of some importance. As a fording 
point it has figured in the history of Australian exploration. In 
1883 the Victoria and New South Wales railway systems were 
connected at this point, and Albury is now a bridge town on the 
main line linking Victoria and New South Wales (Albury-Sydney 
c . 350 mi., Albury-Melbourne c. 190 mi.), and also the eastern and 
western portions of the continent (Transcontinental line, Fre- 
mantle and Perth-Brisbane). The river is crossed by means of an 
iron bridge from Wodonga on the Victorian side, and here also 
is a break of gauge (Victorian system: 5' 3"; N.S.W.: 4' & 1 /'). 
A little above Albury is the ronfluence of the Murray with its 
tributary the Mitta Mitta. Ataury, therefore, figures in the now 
historic River Murray Agreement (1914), and it has acquired 
further considerable importance as a result of the execution of 
the schemes under that agreement, such as the nearby Hume 
reservoir. Albury, which has a mean annual temp, of 60.7°, mean 
annual rainfall of 27.65 in., of which 18.9 in. falls in the seven 
months, April-October, is the centre and virtual capital of the 
eastern Riverina, a rich agricultural and pastoral district pro- 
ducing wheat, fruit and sheep. Albury became a municipality in 
1859, and has shown a steady rise in population (1891, 5447; 
1921, 7,752; 1933, 10,543). 

ALCAEUS or ALKAIOS ( c . 600 b.c.), Greek poet, holds 
second place in the Alexandrian lyric canon. He was a contem- 
porary of Sappho, and a member of one of the noble families of 
Mitylene. 

In the war against the Athenians (606), he fled from battle with 
the loss of his shield. His political enemies drove him into exile, 
but towards the end of his life he is said to have been pardoned by 
Pittacus. His poems, which were written in the Aeolic dialect, in- 
cluded hymns; political poems (stasidtica) , in which he abused 
the tyrants, his political enemies; love-songs; and drinking-songs. 
He seems to have invented the Alcaic metre, and was regarded as 
a model by Horace. 

See Bergk, Poetae Lyrici Graeci (1882) ; also The Songs of Alcaeus , 
by J. Easby-Smith (Washington, 1901) ; Plehn, Lesbiacorum Liber 
(1826) ; Flach, Geschichte der griechischen Lyrik (1883-84) ; Farnell, 
Greek Lyric Poets (1891). New fragments edited by J. M. Edmonds 
(1909). See also Edgar Lobel, 'AXkcuou We\r\ , the Fragments of the 
Lyrical Poems of Alcaeus (Oxford, 1928). 

ALCAICS, the name of several lyric verses, from Alcaeus of 
Lesbos, their supposed inventor. They comprise : 

(1) Alcaic hen de easy liable 

Examples: Latin, “odi profanum volgus et arceo.” 

English imitation, “0 mighty-mouthed inventor of harmonies.” 

(2) Alcaic decasyllable : 

Examples: Latin, “virginibus puerisque canto.” 

English imitation, “Milton, a name to resound for ages.” 

(3) Alcaic enneasyllable : r - v, - - z 

Examples: Latin, “audita Musarum sacerdos ” 

English imitation, “God-gifted organ- voice of England.” 

The Alcaic stanza consists of (1) twice repeated, followed by 
(3) and then (2), once each. It was a great favourite, not only 
of its inventor, but of Horace, who made some very slight modifi- 
cations to adapt it to Latin. In modem languages it has been 
imitated by Tennyson (from whom the above English lines are 
taken) and occasionally by poets in other languages, but never 
with much success. 

The manner in which the lines should be divided into feet is, 
in this as in all “Aeolic” metres, a highly controversial point. 

ALCAIDE, a Spanish title meaning the governor of a for- 
tress (Arabic al-qudid). 

ALCALA (Moorish al kata, the “Fortress” or “Castle”), the 
name of thirteen Spanish towns, all founded or named by the 
Moors. Alcala de Henares, pop. (1940) 18,013, is separately 
described on account of its historical importance. Alcala la Real 
1 — AA 


(8437), a picturesque town with a fine abbey, is situated m 
mountainous south-west part of Jaen. Its distinctive name a 
Real, “the Royal,” was conferred in memory of its capture y 
Alphonso XI. of Leon in 1340- In 1810 the Framh under Count 
Sebastiani here defeated the Spaniards. Alcala de los Gazu es 
(6,135), on the river Barbate, in the province of Cadiz, tra ^ s 
in cork and agricultural produce. Alcala de Guadaira (* 7 > 75 o)> 
on the river Guadaira, near Seville, is popularly called. Alcala e 
los Panaderos, or “Alcala of the Bakers,” because it supplies 
Seville with large quantities of bread; it also manufactures for 
export the best “Seville oil.” 

ALCALA DE HENARES, Spain, 17 mi. E.N.E. of Madrid, 
on the river Henares. Pop. (1940) 18,013 (mum, 18419). Alcala 
de Henares contains a military academy. The town has been iden- 
tified with the Roman Complutum } destroyed about 1000, and 
rebuilt by the Moors in 1083. Later its university, founded by 
Cardinal Jimenes de Cisneros in 1510, was second only to that of 
Salamanca. Here the famous Cornplutensian Polyglot Bible was 
prepared from 1514 to 1517. The college of San Ildefonso com- 
pleted in 1583, was the chief university building. Its modernized 
Gothic church, the Colegiata, contains the 16th century marble 
monument of Jimenes (d. 1517) and a fine reredos. 

On the removal of the university to Madrid in 1836 the town 
declined, and the university buildings became archives of state 
departments and of the Inquisition. One of the principal libraries 
is the former palace of the archbishops of Toledo. 

Bibliography. — H. Florez and others, “Annales Complutenses” and 
“Chronicon Complutense” in Espaha Sagrada (i 754 ~ i 879 ) > Galo 
Sanchez, Fueros Castellanos de Soria y Alcala de Henares (1919). 

ALCALDE, the title in Spanish for officials of somewhat 
varied functions in which, however, there is always a judicial 
element. Alcalde de corte was a judge of the palace court, hav- 
ing jurisdiction in and about the residence of the king. But the 
title is now exclusively used for the mayor of a town or village 
who discharges the functions of a justice of the peace. The title 
of alcalde must be carefully distinguished from alcaide (q.v.) 
which means the governor of a fortress. 

ALCAMENES, a Greek sculptor of Lemnos and Athens. He 
was a younger contemporary of Pheidias and noted for the deli- 
cacy and finish of his works, among which a Hephaestus and an 
Aphrodite “of the Gardens” were conspicuous. Pausanias says 
(v. 10, 8) that he was the author of one of the pediments of the 
temple of Zeus at Olympia ( see Greek Art), but this seems a 
chronological and stylistic impossibility. At Pergamum there was 
discovered in 1903 a copy of the head of the Hermes “Propy- 
laeus” of Alcamenes ( Athenische Mittheilungen, 1904, p. 180). 
It is safer, however, to judge him by the sculptural decoration of 
the Parthenon, in which he must almost certainly have taken a 
share under the direction of Pheidias. 

ALCAMO, province of Trapani, Sicily, 24 mi. W.S.W. of 
Palermo direct (51-2* mi. by rail). Pop. (1936) 38,129 (town), 
38,396 (commune). The Saracenic chief Al-Kamuk erected the 
castle (a.d. 828), considerably altered since. Frederick II removed 
the site lower down (1233). The surrounding district is very fertile. 

ALCANTARA, a small seaport of Brazil, in the State of 
Maranhao, on the west shore of the bay of Sao Marcos, 16 mi. 
from the city of Sao Luiz by water. It has a fairly good harbour, 
and excellent cotton and rice are grown in the vicinity and 
shipped from the port. 

ALCANTARA, western Spain, province of Caceres, on a 
rocky height on the left bank of the river Tagus, 7 mi. from the 
Portuguese frontier. Pop. (1940) 4404 (mum, 4,657). Alcantara 
(in Arab, “the bridge”) owes its name to the magnificent Roman 
bridge which spans the Tagus on the northwest, built about a.d. 
105, in honour of the emperor Trajan and at the cost of eleven 
Lusitanian communities. A small temple, dedicated to Trajan 
and other deified emperors, adjoined the bridge on the left bank. 
Though it has been identified with Norba Caesarea and with 
Interamnium, it is doubtful whether there was a Roman town 
here. It became famous about 1215 as the stronghold of the 
knights of Alcantara, many of whose grand masters lie buried 
in the 13th-century Gothic church. 
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ALCAVALA, a duty charged in Spain and 'its colonies until 
the invasion of Napoleon (from Arab, al-quabalah, “tax,” quabala, 
“to receive”; cf. Fr. gabelle). Originally imposed in 1341 by 
Alphonso XI. to secure freedom from the Moors, it was an ad 
valorem tax of 10%, increased afterwards to 14%, on the selling 
price of all commodities, whether raw or manufactured, and 
chargeable as often as they were sold or exchanged. This was a 
monstrous imposition which subjected every farmer, manufac- 
turer, merchant and shopkeeper to the continual visits and ex- 
amination of the tax-gatherers, whose number was necessarily 
very great. 

ALCAZAR, B. DEL (1530-1606), Spanish poet, was born at 
Seville. He served under the Marques de Santa Cruz and after- 
wards in the households of the Duque de Alcala and of the Conde 
de Gelves. Alcazar belonged to the Italianate school and modelled 
himself on Martial, The grace and cynicism of Baltasar del Alca- 
zar are manifested in his Poesias (ed. F. R. Marin, 1910). 

ALCAZAR DE SAN JUAN or ALCAZAR, Spain, 
province of Ciudad Real, and an important railway junction, 
where the lines to the east and south-east diverge from the main 
line to Andalusia. Pop. (1940) 23,083 (mun., 26,141). Alcazar 
trades in wine and manufactures soap, gunpowder, chocolate and 
inlaid daggers. It is sometimes identified with the Roman Alee, 
captured by Tiberius Sempronius Gracchus in 180 b.c. It de- 
rives its name from its mediaeval Moorish castle ( al-kasr ), after- 
wards garrisoned by the knights of St. John. The entire district 
is associated with Cervantes and with the action of Don Quixote 
(El Toboso, 12 mi. E.N.E.; Argamasilla de Alba, 22 mi. S.E.). 
Local antiquaries even identify the knight with Don Rodrigo de 
Pacheco, whose portrait adorns the parish church. 

ALCESTER, FREDERICK BEAUCHAMP PAGET 
SEYMOUR, Baron (1821-05), British admiral, was born April 
x 2, 1821. Entering the navy in 1S34, he served in the Mediterra- 
nean and the Pacific, was for three years flag-lieutenant to his 
uncle Sir George Seymour, and was promoted to be commander 
in 1847. He had a distinguished naval record and held a series of 
high commands. In 1880-83 he was commander-in-chief of the 
fleet in the Mediterranean, and in 1S80 had also the chief com- 
mand of the European squadron sent to the coast of Albania as 
a demonstration to the Porte to cede Dulcigno to Montenegro. 
In July 1 88 2 Admiral Seymour commanded at the bombard- 
ment of Alexandria and in the subsequent operations on the coast 
of Egypt, for which service he was raised to the peerage, received 
a parliamentary grant of £25,000, the freedom of the City of Lon- 
don and a sword of honour. He retired from the service in 1886, 
and died in London, March 30., 1895. 

ALCESTER (auFstur), a market-town, Warwickshire, Eng- 
land, x6 mi. W.S.W. of Warwick on the G.W. and L.M.S. rail- 
ways. Population of rural district (1938) 11,6x0. It is situated at 
the junction of the small stream Alne with the Arrow, a northern 
tributary of the Avon, 

The name (Alnecestre, Alyncester) signifies “the camp on the 
Alne.” A small Romano-British town or village was situated 
here on the road which ran from Derby to join the Fosse Way 
near Cirencester. Pavements, potsherds, coins and burials have 
been found, but nothing to indicate an important station. No 
written document relating to Aicester exists before the reign of 
Henry L when it seems to have been a royal borough, but the 
title of borough soon lapsed. In the reign of Henry III. a moiety 
of the manor was purchased by Sir Walter Beauchamp, who 
granted a charter establishing a Tuesday market for corn, cattle 
and all kinds of merchandise, and also obtained grants of fairs. 
In 1444 Sir John Beauchamp purchased the remaining moiety of 
the manor, and was granted an additional fair. From this date 
the Beauchamps were lords of the whole manor until it passed 
by female descent to the Grevilles in the reign of Henry VIII. 
In 1140 a Benedictine monastery was founded here by Ralph 
Boteler of Oversley, and received the name of the Church of 
Our Lady of the Isle, owing to its insulation by a moat meeting 
the River Arrow* The monastery was suppressed among the 
smaller houses in 1536. Traces of the moat and the founda- 
tions are still to be seen in Priory Close* The ancient fairs sur- 


vived to the end of the 19th century. The church of St. Nich 
olas was rebuilt in 1734. 

The manufacture of needles, which employed nearly 1,000 
hands in 1830, is now unimportant, having been absorbed into 
the centre of the industry at Redditch, but needle stamping and 
scouring are carried on. There are implement and cycle works, 
metal glazing and polishing being a special feature. 

ALCESTIS, in Greek legend, the wife of Admetus ( q.v .). 

ALCHEMY. In the narrow sense of the word, alchemy is 
the pretended art of making gold and silver, or transmuting the 
base metals into the noble ones. The idea of such transmutation 
probably arose among the Alexandrian Greeks in the early cen- 
turies of the Christian era; thence it passed to the Arabs, by 
whom it was transmitted to western Europe. Its realization was 
a leading aim of chemical workers down to the time of Paracelsus 
and even later. Alchemy in its wider and truer significance stands 
for the chemistry of the middle ages. The idea of transmutation, 
in the country of its origin, had a philosophical basis, and was 
linked up with the Greek theories of matter there current. Thus, 
by supplying a central philosophical principle, it to some extent 
unified and focused chemical effort, which previously, so far as it 
existed at all, had been expended on acquiring empirical acquaint- 
ance with a mass of disconnected technical processes. Alchemy 
in this sense is merely an early phase of the development of sys- 
tematic chemistry; in Liebig’s words, it was “never at any time 
anything different from chemistry.” 

Regarding the derivation of the word, there are two main views 
which agree in holding that it has an Arabic descent, the prefix 
al being the Arabic article. But according to one, the second part 
of the word comes from the Greek x^ela, pouring, infusion, 
used in conjunction with the study of the juices of plants, and 
thence extended to chemical manipulations in general; this der- 
ivation accounts for the old-fashioned spellings “chymist” and 
“chymistry.” The other view traces it to khem or khame, hiero- 
glyph khmiy which denotes black earth as opposed to barren sand, 
and occurs in Plutarch as xujueta. On this derivation alchemy is 
explained as meaning the “Egyptian art”; i.e., the art of the black 
land. The first occurrence of the word is said to be in a treatise 
of Julius Firmicus, an astrological writer of the 4th century, but 
the prefix al there must be the addition of a later copyist. In 
English, Piers Plowman (1362) contains the phrase “experi- 
mentis of alconomye,” with variants “alkenemye” and “alk- 
namye.” The prefix al begins to be dropped about the middle of 
the 16th century. 

Origins of Alchemy. — Numerous legends cluster round the 
origin of alchemy. According to one story, it was founded by the 
Egyptian god Hermes (Thoth), the reputed inventor of the arts 
and sciences; after him later alchemists called their work the 
“hermetic art,” and the seal of Hermes, which they placed upon 
their vessels, is the origin of the common phrase “hermetically 
sealed.” Another legend asserts that the fallen angels taught the 
arts to the women they married, their instruction being recorded 
in a book called Ckemd. A similar story appears in the Book of 
Enoch, and Tertullian has much to say about the wicked angels 
who revealed to men the knowledge of gold and silver, of lustrous 
stones and of the power of herbs, and who introduced the arts of 
astrology and magic upon the earth. Another legend to be found 
in Arabic sources, asserts that alchemy was revealed by God to 
Moses and Aaron. But there is some evidence that, in accordance 
with the strong and constant tradition among the alchemists, the 
idea of transmutation did originate in Egypt with the Greeks of 
Alexandria. In the Leyden museum there are a number of papyri 
which were found in a tomb at Thebes in 1828, written probably 
in the 3rd century a.d., though their matter is much older. Some 
are in Greek and demotic, and one, of peculiar interest from the 
chemical point of^ view, gives a number of recipes, in Greek, 
which show a considerable knowledge in the manipulation of base 
metals to form alloys which simulate gold, and are intended to be 
used as a workshop manual in the manufacture of imitation jew- 
ellery. Possibly this is one of the books about gold and silver of 
which Diocletian decreed the destruction about a.d. 290. It has 
been suggested by M. P. E. Berthelot (q.v.) that the workers in 
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these processes, which were a monopoly of the priestly caste and 
were kept strictly secret, though fully aware that their products 
were not truly gold, were in time led by their success in deceiving 
the public to deceive themselves also, and to come to believe that 
they actually had the power of making gold from substances 
which were not gold. Philosophical sanction and explanation of 
this belief was then found by bringing it into relation with the 
theory of the prima materia, which was identical in all bodies but 
received its actual form by the adjunction of qualities expressed 
by the Aristotelian elements — earth, air, fire and water. Some 
support for this view is gained from study of the alchemistical 
writings of the period. Thus, in the treatise known as Physica et 
Mystica and falsely ascribed to Democritus (such false attribu- 
tions are a constant feature of the literature of alchemy) , various 
recipes are given for colouring and gilding metals, but the concep- 
tion of transmutation does not occur. This treatise was probably 
composed at a date not very different from that of the Leyden 
papyrus. Later, however, as in the Commentary on this work writ- 
ten by Synesius to Dioscorus, priest of Serapis at Alexandria, 
which probably dates from the end of the 4th century, a changed 
attitude becomes apparent. The more practical parts of the reci- 
pes are obscured or omitted, and the processes for preparing alloys 
and colouring metals, described in the older treatise, are by a 
mystical interpretation represented as resulting in real transmu- 
tation. 

But while there are thus some grounds for supposing that the 
idea of transmutation grew out of the practical recipes of Alexan- 
drian Egypt, the alchemy which embraced it as a leading prin- 
ciple was also much affected by eastern influences such as magic 
and astrology. The earliest Greek alchemistical writings abound 
in references to oriental authorities and traditions. Thus the 
pseudo-Democritus, who was the reputed author of the Physica et 
Mystica, which itself concludes each of its recipes with a magical 
formula, was believed to have travelled in Chaldaea, and to have 
had as his master Ostanes the Mede, a name mentioned several 
times in the Leyden papyrus, and often by early Christian writers 
such as Tertullian, St. Cyprian and St. Augustine. The practices 
of the Persian adepts also are appealed to in the writings of the 
pseudo-Democritus, and of Zosimus and Synesius. The philos- 
opher’s egg, as a symbol of creation, is both Egyptian and Baby- 
lonian. In the Greek alchemists it appears as the symbol at once 
of the art and of the universe, enclosing within itself the four 
elements. The conception of man, the microcosm, containing in 
himself all the parts of the universe or macrocosm, is also Baby- 
lonian, as again probably is the famous identification of the metals 
with the planets. Even in the Leyden papyrus the astronomical 
symbols for the sun and moon are used to denote gold and silver, 
and in the Meteorologica of Olympiodorus lead is attributed to 
Saturn, iron to Mars, copper to Venus, tin to Hermes (Mercury) 
and electrum to Jupiter. Similar systems of symbols, but elabo- 
rated to include compounds, appear in Greek mss. of the 10th 
century, preserved in the library of St. Mark’s at Venice. Subse- 
quently electrum (an alloy of gold and silver) disappeared as a 
specific metal, and tin was ascribed to Jupiter instead, the sign of 
mercury becoming common to the metal and the planet. 

Literature of Alchemy. — A considerable body of Greek 
chemical writings is contained in mss. belonging to the various 
great libraries of Europe, the oldest being that at St. Mark’s, just 
mentioned. The contents of these mss. are all of similar com- 
position, and in Berthelot’s opinion represent a collection of 
treatises made at Constantinople in the 8th or 9th century. The 
treatises are nearly all anterior to the 7th century, and most ap- 
pear to belong to the 3rd and 4th centuries; some are the work 
of authentic authors like Zosimus and Synesius, while others, 
such as profess to be written by Moses, Democritus, Ostanes, etc., 
are of clearly fictitious authorship. Some of the same names and 
the same works can be identified in the lists of the Kitah-al - 
Fihrist (written by al-Nadim toward the end of the 10th century). 
But the Arabs did not acquire their knowledge of this literature 
at first hand. The earliest Hellenic culture in the east was Syrian, 
and the Arabs made their first acquaintance with Greek chemistry, 
as with Greek philosophy, mathematics, medicine, etc., by the 


intermediary of Syriac translations. ( See Arabian Philosop 
and Syriac Literature.) Examples of such translations .are 
preserved in mss. at the British museum, partly written in Syriac, 
partly in Arabic with Syriac characters. In Berthelot’s opinion, 
the Syriac portion represents a compilation of recipes and P* oc " 
esses undertaken in the Syrian school of medicine at Baghdad 
under the Abbasids in the 9th or 10th century, and to a large 
extent constituted by the earlier translations made by Sergius o 
Resaena in the 6th century. They contain, under the title Doc- 
trine of Democritus, a fairly methodical treatise in ten books com- 
prising the Argyropoeia and Chrysopoeia of the pseudo-Democ- 
ritus, with many recipes for colouring metals, making artificial 
precious stones, effecting the diplosis or doubling of metals, etc. 
They give illustrations of the apparatus employed, and their close 
relationship to the Greek is attested by the frequent occurrence of 
Greek words and the fact that the signs and symbols of the Greek 
alchemists appear almost unchanged. The other portion seems 
of somewhat later date. Another Syriac ms., in the library of 
Cambridge university, contains a translation of a work by Zosimus 
which is so far unknown in the original Greek. Berthelot gives 
reproductions of the British Museum mss. in vol. ii of La Chimie 
au moyen age. 

Several alchemistical treatises, written in Arabic, exist in manu- 
script in the National Library at Paris and in the library of the 
University of Leyden, and have been reproduced by Berthelot, with 
translations, in vol. iii of La Chimie au moyen age . They fall into 
two groups: those in one are largely composed of compilations 
from Greek sources, while those in the other have rather the char- 
acter of original compositions. Of the first group the most inter- 
esting and possibly the oldest is the Book of Crates; it is remark- 
able for containing some of the signs used for the inetals by the 
Greek alchemists, and for giving figures of four pieces of appa- 
ratus which closely resemble those depicted in Greek mss., the 
former being never, and the latter rarely, found in other Arabic 
mss. Its concluding words suggest that its production was due to 
Khalid ben Yezid (died in 708), who was a pupil of the Syrian 
monk Marianus, and according to the Kitdb-al-Fihrist was the first 
Moslem writer on alchemy. The second group consists of a num- 
ber of treatises professing to be written by Jabir, celebrated in 
Latin alchemy as Geber ( q.v .). Internal evidence suggests that 
they are not all from the same hand or of the same date, but prob- 
ably they are not earlier than the 9th nor later than the 12th cen- 
tury. The Arabic chroniclers record the names of many other 
writers on alchemy, among the most famous being Rhazes and 
Avicenna who were physicians. 

But the further development of alchemy took place in the west 
rather than in the east. With the spread of their empire to Spain 
the Arabs took with them their knowledge of Greek medicine and 
science, including alchemy, and thence it passed to the nations of 
western Europe, through the medium of Latin translations which 
began about the nth century. The Liber de compositions al - 
chemiae, which professes to be by Morienus — perhaps the same 
as the Marianus who, according to legend, was the teacher of 
Khalid — was translated by Robertus Castrensis, who states that 
he finished the work in 1182. The earlier translations, such as the 
Turba Philosophonm and other works printed in collections like 
the Artis auri ferae quam ckemiam vacant (1572), Theatrum 
chemicum (1602) and J. J. Manget’s Bibliotheca chemica curiosa 
(1702), are confused productions, written in an allegorical style, 
but full of phrases and even pages taken literally from the Greek 
alchemists, and citing by name various authorities of Greek alchemy. 
They were followed by treatises of a different character, clearer 
in matter, more systematic in arrangement, and reflecting the 
methods of the scholastic logic. These are farther from the Greek 
tradition, for although they contain sufficient traces of their ulti- 
mate Greek ancestry, their authors do not know the Greeks as 
masters and cite no Greek names. So far as they are Latin ver- 
sions of Arabico-Greek treatises, they must have been much re- 
modelled in the course of translation; but there is reason to sup- 
pose that many of them, even when pretending to be translations, 
are really original compositions. It is curious that although we 
possess a certain number of works on alchemy written in Arabic, 



